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I- PREFACE 

Andrews' remains as i t  was from the beginning: an authored 
text whose one volume is filled with clinical signs, symp- 
toms, diagnostic tests, and therapeutic pearls. The authors 
have remained general clinical dermatologists in an era of 
subspecialists in academia. They are committed to keeping 
A ~ ~ T B W S '  as an excellent tobl for anyone who needs help to 
diagnose a patient with a clinical conundrum or  to treat a 
patient with a therapeutically challenging disease. 

Aitdrews' is primarily intended for the practicing derma- 
tologist. It is meant to be used on the desktop at- hislher 
clinic, giving consistent, concise advice on the whole gamut 
of clinical situations faced in the course of a busy workday 
Because of its relative brevity but complete coverage of our 
field, many find the text ideal for learning dermatology 
the first time. It has been a mainstay of the resident yearly 
curriculum for inany programs. We are hopeful that another 
group of trainees will learn clinical dermatology by studying 
the clinical descriptions, disease classifications, and treat- 
men1 insights that define Andrews'.We believe that students, 
interns, internists or other medical specialists, family 
practitioners, and other health professionals who desire a 
comprehensive dermatology textbook will find that ours 
meets their needs. Long-time der~natologists will hopefully 
discover Aitdrews' to be the needed update that satisfies 
their lifelong learning desires. 

Many major changes have been made to this edition. 
Richard Odom, who was a coauthor on the last three 
editions, has left this revision to Bill James,llm Berger and 
our newest author, Dirk Elsion.The three of us have worked 
closely to continue to improve the quality of our text. 
We have tried to ensure that each entity is only discussed 
once, in a complete yet concise manner. In order to do this 
we have had to make decisions regarding the placement 
of disease processes in only one site. Clearly, neutrophilic 
eccrine hidradenitis, for example, could be presented under 
drug eruptions, neutrophilic reactive conditions, infection or 
cancer-associated disease, or  with eccrine disorders.The final 
decisions were a team effort and made in the interest of 
eliminating redundancy.This allows us to present our unified 
philosophy in treating patients in one dense volume. 

Medical science continues to progress with break-neck 
speed, Our understanding of the etiology of certain condi- 
tions has now led us to I-categorize well-recognized disease 
states and dictated our addition of many newly described 
entities. Molecular investigative techniques, technologic 
breakthroughs, and designer therapeutics lead the way in 
providing advances in our speciaIty.We cover the new under- 
standing following from such innovations by discussing the 
mechanisms at work in genetic diseases, covering the latest 

in dermatopathologic staining and analysis, adding a chapter 
on cosmetic surgery, and enlarging the therapeutic recom- 
mendations to include our expanded therapeutic options, 
such as biologic response modifiers, and biologically- 
engineered ta~geted medications. We have attempted to 
define the therapeutic options in a fashion that emphasizes 
those interventions with the highest level of evidence, but 
also present less critically investigated therapeutic options. 
To care for our patients we need a large army of options 
and not all are fully supported by formal evidence, yet are 
helpful to individual patients. Finally, a plelhora of newly 
described conditions, infections, physical signs, and disease 
associations have been added. 

Extensive revisions were necessary to add this wealth of 
new information. We also have selectively discarded older 
concepts. By eliminating older, not currently useful informa- 
tion we maintain the brief but complete one volume presen- 
tation that we and all previous authors have emphasized. 
Additionally, older references have been updated.The classic 
early works are not cited; instead we have chosen to include 
only new citations and let the bibliographies of the current 
work provide the older references as  you need them. Finally, 
a major effort in this edition was to completely reillustrate 
the text with color photographs. We have looked at our 
own collections first. These are the result of many hours of 
personal effort, the generosity of our patients, and a large 
number of residents and faculty of the programs in which 
we currently work or have worked in the past. Additionally, 
friends and colleagues from all parts of the globe have 
allowed us to utilize their phot.ographs.They have given their 
permission for use of these wonderful educational photos to 
enhance your understanding of dermatology and how these 
diseases affect our patients. We cannot thank them enough. 

The sulgical chapters continue to be coauthored by Roy 
Grekin. His colleague in this edition is Isaac Neuhaus, and 
we thank them for their efforts to expand the procedural 
portion of our textbook. Since the past edition was brought 
to print WB Saunders and Mosby have become part of a 
larger enterprise, Elsevier. We are proud to be a part of this 
team and have such professionals as Sue Hodgson, Karen 
Bowler, Sam Gear and Melissa Dudlick supporting us every 
step of the way 

We hope you enjoy this 10th edition of Aizdrews'. 

William D James MD 
Timothy G Berger MD 

Dirk M Elston MD 
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I "A- 
Skin: Basic Structure and Function 

Skin is composed of three layers! epidermis, dermis, and the follicular epithelium and sebaceous glands from the 
subcutaneous tissue (pannicuIus) Fig, 1-1). The epidermis, mtdregion of the foll~cle. Adnexal structures appear first in 
the outermost layer, is formed by an ordered arrangement the cephalic portion of the fetus and later in the caudal 
of cells called kerahizocytes, whose basic function is to syn- portions. 
thesize keratin, a filamentous protein that serves a protective The adult epidermis is composed of three bas~c cell types: 
function. The dermis 1s the middle layer. Its principal lceratinocytes, melanocytes, and Langerhans cells (Fig. 1-3). 
constituent is the fibrillar structural protein collagen. The An additional cell, the Merkel cell, can be found in the 
dermis lies on the ~ann~culus.  which is comoosed of lobules 
of lipocytes. 

There is considerable regional variation in the relative 
thickness of these layers The epidermis 1s thickest on the 
palms and soles, measuring approximately 1.5 mm. It is very 
thrn on the eyehd, where 11 measures less than O.lmm 
The dermis is thlckest on the back, where it is 30 to 40 times 
as thick as the overlying epidermis. The amount of sub- 
cutaneous fat is generous on the abdomen and buttocks 
compared with the nose and sternum, where it is meager. 

EPIDERMIS AND ADNEXAE 
During the first weeks of life, the fetus is covered by a 
layer of nonkeratinizing cuboidal sells called the per~derm 
(Fig. 1-2). Later, the peridem is replaced by a multilayered 
epiderm~s. Adnexal structures, particularly follicles and 
eccrine sweat units, originate during the thlrd month of fetal 
life as downgrowths from the developing epidermis. Later, 
apocrine sweat unlts develop from the upper portion of 

Fig. 1-2 Fetal per~derm covering fetal mesenchyme 

Straight duct 
Meissner nerve Coiled gland 

reticular 1 amlsl i 
Sebaceous gland 

&rector p111 muscle 

Paclnl nelve end~ng 
Subcutaneous tissue 

Splraled duct 

Colled dud 
Ij Eccrlne gland 

Dermal 
VaSCUlatUm 

1- Superficial plexus 

L Deep plexus 
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Fig. 1-1 Diagrammatic cross-section of the skin and panniculus. 



2 SKIN: BASIC STRUCTURE AND FUNCTION - , ._ _ .  _. _ : . . -.- - -- 
Fig. 1-3 Electron micrograph Illustrating 
the three basic cell tvces In the eoldermis 
and therr relationships. Most of the cells are 
eratinocytes (prickle cells and basal cells), 
some laheled (K) Langerhans cells (L) wlth 
their characteristic crlbriform nuclei are 
distributed among the kerat~nocytes in the 
malpehlan layer. Melanocytes (M) are 
located in the basal layer of .the epidermis. 
which is separated from (and attached to) 
the dermis (0) by the basement membrane 
zone (arrowheads). 

basal layer of the palms and soles, oral and gen~tal mucosa, 
nailbed, and follicular infundlbula. Merkel cells, located 
dlrectly above the basement membrane zone, contain mtra- 
cytoplasm~c dense-core neurosecretory-like glanules, and, 
through their assoc~ation with neurites, act as slow adapting 
touch receptors. They have direct connections w ~ t h  adjacent 
kerat~nocytes by desmosomes and contain a paranuclear 
whorl of intermediate keratin filaments. Both polyclonal 
lcerat~n immunostains and monoclonal ~mmunostaining for 
kerat~n 20 stain t h ~ s  whorl of keratin filaments in a charac- 
tenstlc paranuclear dot pattern. Merkel cells also label 
for neuroendocrine markers such as chromopnin and 
synaptophysin. 

Keratinocytes 
Keratinocytes, or squamous cells, are the principal cells 
of the epidermis. They are of ectodermal origin and have 
the specialized function of producing keratin, a complex 
filamentous protein that not only forms the surface coat 
(stlaturn corneum) of the epidermis but also is the structural 
protein of hair and nails. Multiple distinct keratin genes have 
been identified and consist of two subfamilies, acidic and 
basic. T l ~ e  product of one basic and one acidic keratin gene 
combines to form the multiple keratins that occur in many 
tissues. The presence of various keratin types is used as 
a marker for the type and degree of differentiation of a 
population of keratinocytes. Iceratins are critical for normal 
functioning of the epidermis and keratin mutations are 
recognized causes of skin disease. Mutations in the genes for 
keratins 5 and 14 are associated with epidermolysis bullosa 
simplex. Keratin 1 and 10 mutations are associated with 
epidermolytic hyperkeratosis. Mild forms of this disorder 

may represent localized or widespread expressions of 
mosaicism for these gene mutations. 

The epidermis may be divided into the following zones, 
beginning with the innermost layer basal layer (stratum 
germinativum), malpighian or prickle layer (stratum 
spinosum), granular layer (stratum granulosum), and horny 
layer (stratum corneum). On the palms and soles a pale 
clear to pink layer, the stratum lucidum, is noted just above 
the granular layer. When the skin in other sites is scratched 
or rubbed, the malpighian and granular layers thicken, a 
stratum lucidum forms, and the stratum corneum becomes 
thick and compact. i 1 

Slow cycling stem cells provide a reservoir for regenera- i 
tion of the epidermis. Sites rich in stem cells include the I 

deepest portions of the rete, especially on palmoplantar 
skin. Stem cells divide infrequently in normal skin, but in 
cell culture they form active growing colonies. They can be 
identified by their high expression of pl-integrins and lack 
of terminal differentiation markers. Stem cells can also be 
identified by their low levels of desmosomal proteins, such as 
desmoglein 3. The basal cells divide and as their progeny 
move upward, they flatten and their nucleus disappears. 
Abnormal keratinization can manifest as parakeratosis 
(retained nuclei), as corps ronds (round, clear to pink, 
abnormally keratinized cells) or as grains (elongated, I 
basophilic, abnormally keratinized cells). 

During keratinization, the keratinocyte first passes 
through a synthetic and then a degradative phase on its 
way to becoming a horn cell. In the synthetic phase, the 
keratinocyte accumulates within its cytoplasm intermediate 
filaments composed of a fibrous protein, keratin, arranged 
in an a-helical coiled-coil pattern. These tonofilaments are 



Epidermis and Adnexae 

Fig. 1-4 Ullfaslructral appearance of Lhe desmosome (arO.VJ. 
specia.ized attachment plate wtween adpcent ~erarlnocytes. 
Tonofllaments K l  within rhe cnoolasm of aaiacent ~eratln~cytcs 
verse on the ptasina membrane sf each cell, wherethey oondensa 
to form an elecbon-dense one. 

Iashiohed into bundles, which convelge on and terminate at 
the plasma membrane, where they end in specialized attach- 
ment plates called dimnosoms (Fig. 1-4). The degcddative 
phase of keratinization is characterized by thc disappearance 
of ceU ~ n e l l e s  and the consolidation of an contents into a 
mixture of Khments and amorphous cell envelop.  This 
programmed procew of maturation resulting in death of the 
cell is termed terminal diferentiation. Terminal dierentia- 
tion is a150 seen in the involuting stlge of kerutoacanthomus, 
where the initial phase of psolifetation gives way to termmal 
keratjnization and involuhon. 

Premature programmed cell death or apoptosis, appears 
in hematoxylin and eosin (H&E)-stained sections as the 
presence of scattered bright red cells, some of which may 
contain mall blackpyknotic nuclei.These cells are present at 
various levels of the epidermis, as this form of cell death 
does not represent part of the normal process of maturation. 
W~despmad apoptosis is mted m the verrucous phase of 
incontinentia pigmenti. It is also a prominent hding in 
catagen hairs, where apoptosis results in the involution of the 
inferior segment of the halr follicle. 

In normal skin, the plasma membranes of adjacent cells 
are separated by an intercellular space. Elechn micmscopic 
histochemical studies have shown that this interspan? 
contains glycoproteins and lipids. Lamellar granuIes (Odland 
bodies or membrane-coating granules) appear in this space, 
primarily at the interface between the granular and coiniffed 
cell layen (Fig. 14). Lamellar granules mntribute to skin 
cohesion and impermeability. Conditions such as lamellar 
ichthyosls and Hegel's hyperlceretosis demonstrate abnormal 
lamellar granules. 

ICeratinocytes of the granular zone contain, in addition 
to the keratin Ellament system, 1reratohyaIine granules, 
compoeed of amorphous particulate material of high sulfur- 
protein content. This material, called profilaggrln, is a 
ppecumor to filaggrin, so named because it is thought to he 

Fig. 1-5 Upper portion of the epidermis. Kerathocytes (K) are 
flatter than those of the lower oorilon [see Flu. 1-81. and contain 
keratinosomes (thin armws). Dksrnosimes (b+otto&'armwhoads) 
become more obvious as the ratio of nuc,e-s-to-cytopcasm 
Increases. Keratinosytes of the grmular layer have developed 
keratohvalln oranules (broad. lono armw). The stratum corneum - " . - 
(SC) is composed of hbrny plates Inat rstaln only flaments ana 
amorpno-s materfal enveloped In a th~ckened cell membrane. 
How cells, like other keratinowtea, are io~ned bv desmosornes 
(fop &rowheads). 

- 

responsible for keratin Alament aggregation. Conversion ta 
filaggrin takes place in the granular I;ryer, and thie forms 
the electron-dense interfilamentous protein lflatrix of 
mature epidermal ker;itin. Keratohyalme is hygrosropic, and 
repeated cycles of hydration and dehydration contribu* to 
normal desquamation of the stratum corneum. Ichthyosis 
vulgaris is characterized by a diminkhad or absent granular 
layer, contributing to the retention hyperkeratosis noted in 
this disorder. Keratohyalin results in the formation of soB, 
flexible keratin. Keratin that forms in the absence of kerako- 
hyaline granules is typically hard and rigid Hair fibers and 
nails are composed of haid keratin, 

Kemtinocytes play an active role in the immune function 
of the skin. in condttions such as allergic contact dermatitis 
they participate in 'the induction of the immune lesponse, 
rather than acting as passive victims. Keratinocytes secrete 
a wide army of cytokines and inflammatory mediators, 
including tumor necrosis factor m - a .  They also can 
exprew molentles on their surface, such as intercellular 
adhesion molecule-1 ( I W - 1 )  end major histocompatibility 
complex (MHC) cfass ll molecules, whieh demonstrates slat 
keratinocyks actively respond Lo immnne effector signals. 

Melanocytes 
Melanocytes are the pigment-producing cells of the epi- 
dermis. They are derived ham the neural crest and by the 
eighth week of development wn  be found.wtthin the kta1 
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epidermis. In normal, sun-protected, trunk epidermis, The melanocyte is a dendritic cell. Its dendrites extend for 
melanocytes reside in the basal layer at a frequency of long distances within the epidermis and any one melanoqte 
approximately 1 in every 10 basal kemtimocytes.Areas such is therefore in contact with a great number of keratinocytes; 
as the face, shms, and genitalia have a greater density of together they form the so-called epidermal melanin untt. 
melanocytes, and in heavily sun-damaged facial skin, Mart-1 Keratinocytes actively ingest the tips of the ~nelanocytic 
immunostaining can demonstrate ratios of melanocytes-to- dendrites, thus imbibing the melanosomes (Fig. 1-71, 
basal kecatinocytes that approach 21. Recognition of the Melanosomes are synthesized in the Golgizone oEthe cell 
variation in melanoctye-to-keratinocyte ratio is critical in and pass through a series of stages in whlch the enzyme 
the interpretation of biopsies of suspe~ted lentigo maligna tyrosinase acts on melanin precursors to produce the densely 
(malignant melanoma in situ) on sun-damaged skin. pigmented granules. Melanoctyes in red-heads tend to be 

Racial differences in skin color are not caused by rounder and pcoduee more phaeomelanin.The melanocortin 
differences in the number of melanocytes It is  the number, 1 receptor (MClR) is important in the regulation of melanin 
size, and distribution of the melanosomes or pigment production. Loss-of.function mutations in the MClR 
p n u l e s  within keratinocytes that determine differences in gene produce a change from eumelanin to plraeomelanin 
skin color (Fig. 1-61. Pale skin has fewer melanosomes and production, whereas activating gene mutations can enhance 
these are smaller and packaged within membrane-bound eumelanin synthesis. Most red-heads are compound hetem- 
complexes. Dark slun has more melanosomes, and these zygotes or homozygotes for a variety of loss-of-function 
tend to be larger and singly dispeaed. Chronie sun exposure mutations in this gene. Eumelanin production is optrmal a t  
can stimulate melanocytes to produde larger melanosomes, pH 6.8 and changes in cellular pH also result in alterations 
thereby making the distritutian of melanosomes within of melanin production a d  the eumelanin-to-phaeomelanin 
kemtinacytes resemble the pattern seen in dark-skinned ratio. W~thin keratinocytes, melamn typically forms a cap 
individuals. over the nucleus, where it psesumably functions princ~pally 

In histologic sect~ons of skin routinely stained by M&E, the in a photoprotective role. Evidence of keratinocyte photo- 
melanocyte appean as a cell with ample amphophilic cyto- damage in the form of thymidine d h e r  format~on can be 
plasm, or as a clear cell in the basal layer of the epidermis. assessed using gas chromatogcaphy-mass spectmmtry or 
The apparent halo is an artifact formed during fixation qf the enzyme-linked immunosorbent assays. Pigment wrthin 
soecimen.Tnis occurs because the melanocvte, lacking tono- - 
filaments, cannot form desmosomal attachments with 
keratinocytes. Keratmocytw also frequently demonstrate 
clear spaces, but can be differentiated from melanocytes 
because they demonstrate cell-cell junctions and a layer of 
cytoplasm peripheral to the clear spece. 

Fiq. 1-6 Po&ron of a melanocvte fmm dark skin, dlustrating 

Rg 1-7 Retatlonsh~p betwewn melanocytes (M) and basal 
keratlnocvtes IM m lioht skin. Melanocvtes svnthesize ~iament . , .  - 
granules (melanosomes), whlcn are transferred to keraiin>cytes, 
where tney are conta neo w ~ t h ~ n  memorane-bound me anosomc 

m~lanosomes [broad arrows1 at uanous staaes of develooient. comulexes lsmall aimwheads~, Bundles of tonofilaments (broad 
Basement m&brane zone (ihm arrow) andldermis (D) are also 
seen. 

ahowhead) identlfy the cell as a keratlnocyle. The basement 
membrane zone (arrow) separates epidermrs from dermls (D). 
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melanocytes also serves to protect the melanocytes them- 
selves agalnst photodamage, such as ultraviolet (UV) 
A-mduced membrane damage. 

Areas of leukoderma or  whitening of skin can be caused 
by very different phenomena. In vitiligo, the affected skin 
becomes white because of destruct~on of melanocytes. In 
albin~sm, the number of melanocytes is normal, but they are 
unable to synthesize fully p~gmented melanosomes because 
of defects in the enzymatic formation of melanin. Local 
areas of Increased p~gmentation can result from a variety 
01 causes.The typical freckle results from a localized increase 
In production of pigment by a near-normal numhet of 
melanocytes. Black "sunburn" or "ink spot" lentigmes demon- 
strate bas~lar hyperpigmentation and prdmlnent melanin 
within the stratum corneum. Nevi are benign proliferations 
of melanocytes. Melanomas are their malignant counterpart. 

Langerhans Cells 
Langerhans cells are normally found scattered among keratl- 
nocytes of the stratum spinosum (Fig. 1-8). They constitute 
3% to 5% of the cells in this layer. Like melanocytes, they 
are not connected to adjacent lceratinocytes by the desmo- 
somes. At the light-microscopic level, Langerhans cells are 
difficult to detect in routinely stained sections; however, they 
appear as dendritic cells in sections impregnated with gold 
chloride, a stain specific for Langerhans cells. They can also 
be stained with CDla or S-100 ~mmunostains. Ultrastmctu- 
tally they are characterized by a folded nucleus and distinct 
intracytoplasmic organelles calIed Lailgerhans or Btrbeck 
granules. In their fully developed form, the organelles are 
rod shaped with a vacuole at one end and they resemble a 
tennis mcquet.The vacuole a an artifact of processing. 

Functionally, Langerhans cells are of the monocyte- 
macrophage llneage and originate in bone marrow. 
They function primarily in the afferent limb of the Immune 
response by providing for the recognttlon, uptake, process- 
ing, and presentation of antigens to sens~tizedT-lymphocytes, 

Fig. 1-8 Ultrastructural appearance of the Langerhanscell (L). The 
characterist~c lntracyioplasmlc Langerhans (Blrbeck) granules have 
a md-shaped handle (arraws) and a w~de head (amwhead]. The 
Langerhans cell is not connected to adjacent keratlnocytes (K) by 
desmosomes 

and are important ~n the induction of delayed-type sensl- 
tiv~ty. Once an antigen IS presented, Langerhans cells migrate 
to the lymph nodes. Hyalumnan (hyalumnic acid) plays a 
cr~tical role in Langerhans cell matui-ation and mtgration. 
II skin is depleted of Langerhans cells by exposure to UV 
radiation, it loses the abllity to be sensttized untiI its popula- 
tion of Langerhans cell is replenished. Macrophages that 
present antigen in Langerhans cell-depleted skin can induce 
immune tolerance. In contrast to Langerhans cells, which 
make interleukin (1L)-12, the macrophages found in the epi- 
dermis 72 h after UVB lrradiat~on produce IL10, resulting 
in downregulation of the immune response.At least in mlce, 
viral immunity appears to require priming by CD8a+ dend1.i- 
tic cells, rather than Langerhans cells, suggesting a complex 
pattern of antigen presentation in cutaneous immunity. 
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DERMOEPIDERMAL JUNCTION 
The junction of the epidernlls and dermis is formed by the 
basement membrane zone (Fig. 1-9). Ultrastmctu~-ally, thls 
zone is composed of four components: the plasma tnemhlanes 
of the basal cells with the specialized attachment plates 
(hemidesmosomes); an electron-lucent zone called the lamma 
lucida; the lamina densa [basal lamina); and the fibrous 
components associated with the basal lamina, including 
anchoring fibrils, dermal microfibnls, and collagen fibers. At 
the light-m~croscopic level, the so-called penodic acid-Sch~ff 
(PAS)-positive basement membrane 1s composed of the 
Wrous components. The basal lamina is sy-nthesized by the 
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withthelr yrecratizad aitaehment plates hemidesmosornes wd); 
clear lamina luclda or intmmbranous space (h); basal tamrna 
(blk itnd dermal fibrous components, includ~ng anchoring flbnls faf) 
and collagen flhers (4 

basal ce1Is of the epidermis. Tme IV collagen is the major 
component of the basal lamina. Type YII collagen is the 
major component of anchoring fihibrils.The two major hemi- 
desmosomal proteins we the BP230 (bullous pemphigoid 
antigen 17 and BPI80 (bullons pemphigoid antigen 2, type 
X W  collagen). 

The basement membrane zone (EM21 is considered to be 
a porous semipermeable filter, which permits exchange of 
cells and fluid between the epidermis and dermis. lt further 
serves as a structural suppmt for the epidermis and holds the 
epidetmis and dermir, togethel: The BMZ sewes the same 
functions for the skin appendages. In the upper permanent 
portion of the anagen follicle, plectii, BP23D, BPI8O, a6w- 
integrin, laminin 3, and type V n  collagen show essentially 
the same expression as that found in the interfollicular 
epfdermis. Stainingin the lower, tmmieut po~tion of the hair 
blliele, however, is different. All BMZ components diminish 
and may become discontinuons in the inferior segment of 
the blEcIe. Ha~desmosomes are also not apparent in the 
BMZ of the hair bulb. The lack of hem~desmosomes in the 
deep portions of the folliele may relate to the transient 
nature of the interlor segment, while abilndant hemidesmo- 
somes stabil~ze the upper portion of the follide. 

the face or scalp, wh& contain pflosabac~us units in 
abundance, reepithelialit more rapidly than do skip sites 
such as the baclc, where adnexa of all types are compara- 
tively scarce. Once a wound has mepithelialized, granulation 
tissue is no longer produced. Deep saneerized biopsies in an 
area with few admxae will slowly fill with granulation tissue 
until they are flush wwith the surrounding skin. in contrast, 
areas rich in adnexae will qt~fitkly be covered with epithel- 
ium. No more granulation tissue will form and the contour 
defect created by the heaucenzation will penist. 

Pseudoepit'heliomatous hyperplasia, noted in infections 
and inflammatory conditions, ~onsists almost exduslvely of , 
adnexal epithelium. Areas of thin intervening epidermis are 1 
generally evident between areas of massiveLy hypertrophic , 
adnexal epithelium. I : 

1 
Eccrine Sweat Units 
The eccrine sweatunit is composed of three sections that are 
modifred from the k r c  tubular structure that formed during 
emblyogenesis as a downgrowth of surface epidermis. 
The inhaepidermal spiral d n ~ f  wbich apeas dlrectly onto the 
slcin surhce, is called the acrasyringinm. It is derived from 
dermal duct cell% through mitosie and upward migration.The 
acrosyringium is composed of small polygonal cells wtth a 
esrttrd round nucleus surrounded by ample pink cytoplasm. 
Comificatian takes place within tbe duct and the horn cells 
become pafl of the stratum comeum ofthe epidermis. In the 



stratum corneum overlying an actinic keratos~s, the lamellar 
splral acrosyringeal keratin often stands out prominently 
against the compact red parakemtot~c keratin produced by 
the actinic keratosis. 

The stra~ght desmal port~on of the duct ms composed of a 
double layer of cuboidal epithelial cells and a lined by an 
eosinophilic cuticle on its luminal side. The coiled secretory 
acimr portion of the eccrine sweat gland may be found 
withln the superficmal panniculus. In areas of skin, such as the 
back, that possess a thick dermis, the eccrlne coil is found in 
the deep derm~s, surrounded by an extension of fat that 
extends from the underlying panniculus. An inner layer of 
epithelial cells, the secretory portion of the gland, is 
surrounded by a layer of flattened myoepthelial cells. The 
secretory cells are of two types: glycogen-rich, large pale 
cells; and smaller, darker-stainmng cells. The pale glycogen- 
rich cells are thought to initlate the formation of sweat.The 
darker cells may function in a manner similar to that of cells 
of the dermal duct, which actively reabsorb sodium, thereby 
modify~ng sweat from a basically isotonic solution to a 
bypotonrc one by the time it reaches the skin surface. Sweat 
is similar in composition to plasma, containing the same 
electrolytes, though in a more dilute concentmtion. Phys~cal 
conditioning in a hot environment results in production of 
larger amounts of extremely hypotonic sweat in response to 
a thermal stimulus. Ths  adaptlve response allows greater 
coolmg with conservation of sodium. 

In humans, eccrine sweat units are found at virtually all 
skm sites. Other mammals have both apocnne and eccrine 
glands, but the apocrine gland 1s the major sweat gland, and 
eccrine glands are generally restricted to areas such as the 
footpad. Rmgta~led lemurs have an antebrachial organ rich m 
sweat glands with hybrid character~stics of eccrine and 
apocrine glands. In humans, eccrineglands are abundantand 
serve a thermoregulatory function. They are most abundant 
on the palms, soles, forehead, and axillae. Some eccrine 
glands in the axdlae, espec~ally in patients with hyper- 
hidrosis, may have widely dilated secretary coils that contam 
apocrine-appearing cells.These find~ngs suggest the presence 
of hybrid glands in humans: On friction surfaces, such as the 
palms and soles, eccrine secretion is thought to assist tactile 
sens~bility and improve adhesion. 

Phymologic secretion of sweat occurs as a result of many 
factors and IS mediated by cholinergic innervation. Heat is a 
prlme stimulus to increased sweating, but other physiologic 
stimuh, ~ncluding emotional stress, are important as well. 
During early development, there is a switch between 
adrenergic and cholinerg~c innewallon of sweal glanda Some 
responsiveness to both cholinergic and adrenergic st~muli 
persists. Chol~nergic sweating involves a blphasic response, 
with in~tial hyperpolarization and secondary depolaiization 
medlated by the activation of calclum and chloride ion 
conductance. Adrenergic secretion involves monophasic 
depolarization and is dependent on cystic fibrosls trans- 
membrane conductance regulator-GCI. Cells from patients 
with cystic fibrosls demonstrate no adrenergio secretion. 
Vasoactive intestinal polypeptide may also play a role in 
stimulating eccrine secretion. 

Apocrine Units 
Apocrine units develop as outgrowths, not of the surface 
epidermis, hut of the ~nfundibular or upper portion of the 
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halt foll~cle. Although immature apocrine units are found 
covering the entire skin surface of the human fetus, these 
regress and areabsent by the time the fetus reaches term.The 
shmght excretory portion of the duct, which opens into the 
infundibular portion of the hair follicle, is composed of a 
double layer of cuboidal ep~thelial cells. Hidrocystomas may 
show focal secretory cells, but are generally composed of 
cuboidal cells resembl~ng the straight portion of the apocrine 
duct. Various benign cutaneous tumors demonstrate 
dlfferentiation resembling apocrine duct cells, includ~ng 
hidroacanthoma simplex, pomma, dermal duct tumor, and 
nodular hidradenoma. Although some of these tumors 
were formerly classified as "eccrine" in differentiation, each 
may demonstrate focal apocrme decapitation secretion, 
suggesting apocrine different~ation. 

The co~led secretory gland is located at the ]unction of the 
dermis and subcutaneous fat. It is lined by a angle layer of 
ceIls, which vary in appearance from columnar to cubo~dal. 
This layer of cells is surrounded by a layer of myoepithelial 
cells.Apocrine colls appear more widely dilated than eccrine 
co~ls, and apocrlne sweat stains more deeply red in H&E 
sections, contrasting with the pale pink of eccrine sweat. 

The apexes of the columnar cells project Into the lumen of 
the gland and in histologic cross-section appear as if they 
are being extruded (decap~tation secretion), Controvasy 
exists about the mode of secretion in apocrine secretory 
cells, whether memcrine, apocrine, holocnue, or all three. 
The compos~tion of the product of secretion is only partially 
understood. Frotem, carbohydrate, ammonia, lipid, and iron 
are all found ~n apocrine secretion. It appears milky white, 
although lipofuscin pigment may rarely produce dark shades 
of brown and gray-blue (apocrine chromhidrosis). Apocnne 
sweat is odorless until it reaches the skin surface, where it is 
altered by bacteria, whlch makes it odoriferous. Apocrine 
secretion is mediated by adrenergic innervation and by 
c~rculatrng catecholamines of adrenomedullary origin. Vaso- 
active intestinal polypeptide may also play a role in stimu- 
lating aprocrine secretion. Apocrine excretion is episodic, 
although the actual secretion of the gland is continuous. 
Apocrine gland secretion in humans serves no  known 
function. In other species it has a protective as well as a 
sexual function, and m some species it is important in 
thennoregulation as well. 

Although occasionally found in an ectopic location, apo- 
crine unmts of the human body are generally confined to the 
following sites: axillae, areolae, anogenital region, external 
auditory canal (ceruminous glands), and eyel~ds (glands af 
Moll). They are also generally prominent in the stroma of 
news Gebaceous of Jadassohn.Apocrine glands do not begin 
to function until puberty. 

Hair Follicles 
During embryogenesis, mesenchymal cells in the fetal dermis 
collect immediately below the basal layer of the epidermis. 
Epidermal buds grow down into the derm~s at these sites. 
The developing follicle forms at an angle to the skin surface 
and continues its downward growth. At t h ~ s  base, the 
column of cells widens forming the bulb and surrounds small 
collections of mesenchymal cells. These papillary mesen- 
chymal bodies contain mesenchymal stem cells with broad 
functionality. At least in mice, they demonstrate ektra- 
medullary hematopoietic stem cell achvity,.and represent a 



8 SKIN: BASIC STRUCTURE AND FUNCTION 
. . - - -  - -f - .  - P . _. 

poteenhal therapeutic source oi hematopoietic stem cells and muscles contained within the follicular unlt interconnect at 
a posviMe sourre of extramedullary hematopolesis in wvo. the level of the isthmus8 

Along one side of the fetal follicle, two buds are fonned: The actual hair shaft, as well &e an inner and outer mot 
an upper, which develops into the sebaceous gland, and a sheath, are produced by the matrix portion of the hair bulb 
lower, which becomes the attachment for the atrecta pili (Fig, 1-10). The sheaths and contained hair form concentric 
muscle. A third epithelial bud develops from the oppslte cylindrical layers.The hair shaft and Inner root sheath move 
side of the follicle above the level of the sebaceous gland together as the hair gmws upwa~ds until the fully keratmized 
anlage, and glves rise to the apocnne gland,The uppermost inner root sheath sheds at the level of the isthmus. The 
portion of the folltcle, whtch extends from its surface epidermis af the upper part of the follicular canal is conti- 
opening to the entrance of the sebaceous duct, is called the guous with the outer root sheath.The upper two portions oI 
iufundibular segment. It resembles the surface epidermis and the folliele (inf~tndibulum and tsthnlus) are pemwnent; the 
its keratinocytes may be of epidermal origm.The portion of inferior segment is completely replaced with each new cycle 
the follrcle hehveen the sebaceous duct and the insertion of of hair growth. On the scalp, anage& the acllve growth 
the arrector pili muscle is the isthmus.The inner root sheath phase, lasts about 3 to 5 years. Normally, approximately 
fully lceratinizes and sheds within this tsthmic portion. The 85% to 90% of all scalp hairs are in the anagen phase, a 
infertor porlion indudes the Iowermost part of the Eollicle figure that decreases with age and decreases faster in indi- 
and the hair bulb. Throughout Iife, the infertor pprtion viduals with male-pattern baldness (as the length of anagen 
undet~oes cycles of invofution end regeneration. decreases dramatically). Scalp anagen hairs gmw at a rate of 

Hair follicles develop sequenhally in rows of three. about 037 mmlday. Catagen, or involution, lasts about 2 
Primary follicles are surrounded by the appearance of two weeks. Telogen, the resting phase, lasts about 3 to 5 months. 
secondary follicles; o t h e ~  secondary follicles subsequently Most site& on the body have a much shorter anagen phase 
develop around the prinnpal units. The density of pilo- and math longer telogen, rebulting in short hairs that stay in 
sebaceous units decreases Chmughout lii, possibly beenuse place for long periods of tlme wltbont growing konger. 
of drop out of the secondary follicles. In mouse models, Prolongation af the anagen phase results in long eyelashes in 
signaling by molecules designated as ectodysplas~n A and patients with acquired immunodeficiency syndrome (AIDS). 
noggin is essential for the development of primary halr Human hair growth is cyclical, but each follicle funct iw 
follicles and induction of secondaly follicles. Amctor pi11 as  an independent unit (Fig. 1-ll).Therefore, humans do not 

I 1 Fi. 1-10 Anatomy of tne hair foll~cle. 
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Fig. 1-11 Phases of the gmwth cycleof a hair. 

shed hair synchronously, as most ailimals do. Each hair 
follicle undergoes intermittent stages of activity and 
quiescence. Synchronous termination of anagen or telogen 
result$ in telogen effluvium. Most con~monly, telogen efflu- 
vium is the result of early release from anagen, such as that 
induced by a febrile illness, snrgery or weight loss, 

Various exogenous and endogenous physiologic facton 
can modulate the hair cycle.An example is pregnancy, which 
is often accompanied by retention of an increased number of 
scalp hairs in the anagen phase, as well as a pmlongatlon of 
telogen. Soon after delivery, telogen loss can be detected as 
abnormally pmlonged telogen hairs are released. At the 
same time, abnormally pmlonged anagen hairs are converted 
synchronously to telogen. Three to 5 months later, a more 
profound effluvium is noted. Patients on chemotherapy often 
have hair loss herauqe the dmgs interfere with the mitotic 
activity of the ham matrix, leading to the formation of a 
tapered fracture. Only anagen hairs are affected, leaving a 
sparse coat of telogen hain on the scalp. As the matnx 
recovers, anagen hairs resume growth without having to 
cycle through catagen and telogen. The hair papilla and the 
connective tissue sheath form a communicating ne!mork 1. . I 
through gap junctions. This network may play a role in 
controlling hair cycling. 

The growing anagen hair a characterized by a pigmented 
bulb (Fig. 1-12), and inner root sheath (Fig. 1-13). H~stalogi- 
caUy, ~atagen hairs are best identified by the presence of 
many apoptotic cells in the outer mot sheath (Fig. 1-14). 
Telogen club hairs have a nonpigmented bulb with a shaggy 
lower horder.The presence of bright red trichilemmal keratin 
bordering the club hair results in a flame-thrower-like 
appearance in vertical H&E sections (Fig. 1-15). As the new 
anagen hair grows, the old telogen hair is shed 

The scalp hair of white people is round; pubic hair, beard 
halr, and eyelashes are oval. The scalp hair of black people 
is also oval, and it is this, plus a curvature of the follicle 

Fig. 1-12 Cross-seotion of anagsn bulb demonsfmting pigment 
w~thfn matrix. 

just above the bnlb, that causes black hair to be curly. 
Uneombable hair is triangular w ~ t h  a central canal. 

Hair color depends on the degree of melanization and 
distribution of melanosomes within the hair shaft. Melano- 
cytes of the hair bulb synthesize melanosomes and transfer 
them to the keratinocytes of the bulb matrix Larger melano- 
somes are found in the hair of blaek persons; smaller 
melanosomes, which are aggregated within membrane- 
bound complexes, are found in the hair of white persons. 
Red hair is characterized by spherical melawsomes. Gmying 
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Fig. 1-13 Cross-section of s thmus  of anagen folilcle 
dernonstrat~ng glycogenated outer mot sheath and keratinaed 
Inner mot sheath. 

Fig. 1-14 Catagen 
hair with many 
apoptotic 
keratinocytes within 
the outer root 
sheath. 

of hair is a result of a decreased number of melanocytes, 
which produce fewer rnelanosomes. Lerner has likened the 
pathogenesis of graying of the hair to that of vitiligo. Both 
conditions show a decreased number of melanocytes in 
aifected sites. 

Sebaceous Glands 
Sebaceous glands are formed embryologically as an out- 
growth from the upper portion of the hair follicle. They are 
composed of lobules of pale-staining cells with abundant 
lipid droplets in their cytoplasm. At the periphery of the 
lobules basaloid germinative cells are noted. These germi- 
native cells give rise to the lipid-filled pale cells, which are 
continuously being extruded through the short sebaceous 
duct into the infundibular portion of the hair follicle. The 
sebaceous duct is lined by a red cuticle that undulates sharply 
in a pattern resembling shark's teeth. This same undulating 
cuticle is seen in steatocystoma and some dermoid cysts. 

Sebaceous glands are found in greatest abundance on the 
face and scalp, though they are distributed throughout all 
skin sites except the palms and soles. They are always asso- 
ciated with hair follicles except at the following sites: tarsal 
plate of the eyelids (meibomian glands), buccal mucosa and 
vermilion border of the lip (Fordyce spots), prepuce and 
mucosa lateral to the penile frenulum (Tyson glands), labia 
minora, and female areola (Montgomery tubercles). 

Although sebaceous glands are independent miniorgans 
in their own right, they are anatomically and functionally 
related to the hair follicle. Cutaneous disorders attributed to I 
sebaceous glands, such as acne vulgaris, are really disorders I 
ot the entire pilosebaceous unit. The clinical manifestations ! ' 
of acne, namely the comedo, papule, pustule, and cyst, would I 
not form, regardless of increased sebaceous gland activity, as I long as the sebaceous duct and infundibular portion of the 
hair follicle remained patent, and lipid and cell debris 
(sebum) were able to reach the skin surface. 
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NAILS 
Nalls act to assist in grasping small objects and in protecting 
the fineertin from trauma. Matrix keratinization leads to the ~~~w~ . 
formation of the nail plate. The keratin types found in 
the nail are a mixture of epidermal and hair types, with the 
hair types predominating. Fingernails grow an average of 
0.1 mmtday, requiring about 4 to 6 months to replace a 
complete nail plate. The growth rate is much slower for 
toenails, with 12 to 18  months required to replace the great 
toenail. Abnormalities of the nail may serve as important 
clues to cutaneous and systemic disease and may provide the 
astute clinician with information about disease or toxic 
exposures that occurred several months in the past. 

Whereas most of the skin is characterized by rete pegs 
that resemble an egg crate, the nailbed has true parallel rete 
ridges. These ridges result in the formation of splinter 
hemorrhages when small quantities of extravasated red cells 
mark their path.The nail cuticle is formed by keratinocytes 
of the proximal nailfold, whereas the nail plate is formed by 
matrix keratinocytes. Endogenous pigments tend to follow 
the contour of the lunula (the distal portion of the matrix), 
whereas exogenous pigments tend to follow the contour of 
the cuticle. The dorsal nail plate is formed by the proximal 
matrix and the ventral nail plate is formed by the distal 
matrix with some contribution from the nailbed.The location 
of a melanocytic lesion within the matrix can be assessed 
by the presence of pigment within the dorsal or ventral nail 
plate. 
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Dev 2001;3:355. 
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DERMIS 
The constituents of the dermis are mesodermal in o r i~ in  
except for nerves, which, like melanocytes, derive fiom the 
neural crest. Until the sixth week of fetal life, the dermls 
1s merely a pool of acid-mucopolysaccharide-contalnlng, 
scattered dendritic-shaped cells, which are the precursors 
of fibroblasts. By the 12th week, fibroblasts are actively 
synthesizing reticulum fibers, elastic fibers, and collagen. 
A vascular network develops, and by the 24th week, fat 
cells have appeared beneath the dermis. Infant dermis is 
composed of small collagen bundles that stain deeply red. 
Many fibroblasts are present. In adult dermis, few fibroblasts 
persist, and collagen bundles are thick and stain pale red. 

'Rvo populations of dermal dendritic cells are noted in the 
adult dermis. Factor XUIa-positive dermal dendrocytes 
appear to give rise to dermatofibromas, angiofibromas, 
acquired digital fibrokeratomas, pleomorphic fibromas, and 
fibrous papules. CD34+ dermal dendroctyes are accerltuated 
around hair follicles, but exist throughout the dermis.They 
disappear from the dermis early in the course of morphea. 
Their loss can be diagnostic in subtle cases. CD34c dermal 
dendrocytes reappear in the dermis when morphea responds 
to UVAl light treatment. 

The principal component of the dermis is collagen, a 
family of fibrous proteins comprising at least 15  genetically 
distinct types in human skin. Collagen serves as the major 
structural protein for the entire body; it is found in tendons, 
ligaments, and the lining of bones, as well as in the dermis. 
It represents 70% of the dry weight of skin. 

The fibroblast synthesizes the procollagen molecule, a 
helical arrangement of specific polypeptide chains that are 
subsequently secreted by the cell and assembled into 
collagen fibrils. Collagen is rich in the amino acids hydroxy- 
prolinc, hydroxylysine, and glycine. The fibrillar collagens 
are the major group found in the skin. Type I collagen is 
the major component of the dermis.The structure of type I 
collagen is uniform in width and each fiber displays charac- 
teristic cross striations with a periodicity of 68 nm. Collagen 
fibers are loosely arranged in the papillary and adventitial 
(periadnexal) dermis. Large collagen bundles are noted in 
the reticular dermis (the dermis below the level of the post- 
capillary venule).Type IV collagen is found in the BMZ.Type 
VII collagen is the major structural component of anchoring 
fibrils and is produced predominately by keratinocytes. 
Abnormalities in type VII collagen are seen in dystrophic 
epidermolysis bullosa and autoantibodies lo this collagen 
type characterize acquired epidermolysis bullosa. Collagen 
fibers are continuously being degraded by proteolytic enzymes 
called spare collagenases, and replaced by newly synthesized 
fibers.Additiona1 information on collagen types and diseases 
can be found in Chapter 25. 

The fibroblast also synthesizes elastic fibers and the ground 
substance of the dermis, which is composed of glycosamino- 
glycans or acid mucopolysaccharides. Elastic fibers differ 
both structurally and chemically from collagen. They consist 
of aggregates of two components: protein filaments and 
elastin, an amorphous protein. The amino acids desmosine 
and isodesmosine are unique to elastic fibers. Elastic fibers in 
the papillary dennis are fine, whereas those in the reticular 
dermis are coarse. The extracellular matrix or ground 
substance of the delmis is composed of sulfated acid muco- 
polysaccharide, principally chondroitin sulfate and dermatan 
sulfate, neutral mucopolysaccharides, and electrolytes. 
Sulfated acid mucopolysacharrhides stain with colloidal 
iron and with alcian blue at both pH 2.5 and 0.5.They stain 
metachromatically with toluidine blue at both pH 3.0 and 
1.5. Hyaluronan (hyaluronic acid) is a minor component of 
normal dermis, but is the major mucopolysaccharide that 
accumulates in pathologic states. It stains with colloidal iron, 
and with both alcian blue and toludine blue (metachroma- 
tically), but only at the higher pH for each stain. 

Collagen is the major stress-resistant material of the skin. 
Elastic fibers contribute vely little to resisting deformation 
and tearing of skin, but have a role in maintaining elasticity. 
Connective tissue disease is a term generally used to refer to 
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a clmically heterogeneous group of autoimmune disea---, 
including lupus erythematosus, scleroderma, and demato- 
myosibs. Scleroderma involves the most visible collagen 
abnormalities, as collagen bundles become hyal~nized and 
the space between collagen bundles diminishes. Both lupus 
and dermatomyositis produce increased dermal mucin, 
mostly hyaluronie acid. Bullous lupus has autoantibodles 
directed against typeVII collagen. 

Defects in collagen synthesis have been described m a num- 
ber of inheritable diseases, includmg Ehlers-Danlos syndrome, 
X-linked cutis laxa, and osteogenesis imperfecta. Defects in 
elastic tissue are seen in another group of hereditary d~seases 
such as Marfan syndrome and pseudoxanthoma elashcum. 

Vasculature 
The dermal vasculature consists pr~nc~pally of two important 
intercommunicating plexuses: the subpapillary plexus, or 
upper horizontal network, contains the post-capillary venules 
and courses at the junction of the papillary and reticular 
dermis.Th~s plexus furnishes a rich supply of capillaries, end 
arterioles, and venules to the dermal papillae. The deeper, 
lower horizontal plexus is found at the dermal-subcutaneous 
mterface and 1s composed of larger blood vessels than those 
of the superficial plexus. Nodular lymphoid infiltrates sur- 
rounding t h ~ s  lower plexus are typical of early inflammatory 
morphea. The vasculature of the dermis is particularly well 
developed at sites of adnexal structures.Associated with the 
vascular plexus are dermal lymphatics and nerves. 

Muscles 
Smooth muscle occurs in the slun as arrectores pilomm 
(erectors of the hat@, as the tunica dartos (or dartos) of the 
scrotum, and in the areolas around the nipples The presence 
of scattered smooth muscle throughout the dermis is typical 
of anogen~tal skin.The arrectores pllorum are attached to the 
hair follicles below the sebaceous glands and, in contracting, 
pull the hair Iollicle upward, producing gooseflesh. 

Smooth muscle also comprises the musculans of dermal 
and subcutaneous blood vessels. The muscularis of veins is 
composed of small bundles of smooth muscle that criss-cross 
at right angles. Artenal smooth muscle forms a concentric 
wreath-like ring. Special~zed aggregates of smooti~ muscle 
cells (glomus bodies) are found between arterioles and 
venules, and are especially prominent on the digits and at 
the lateral margins of the palms and soles. Glomus bodies 
serve to shunt blood and regulate temperature 

Striated (voluntary) muscle occurs in the skin of the neck 
as the platysma muscle and m the skin of the face as the 
muscles of expression. This complex network of striated 
muscle, fascia, and aponeuroses is known as the superfic~al 
muscular aponeurotic system (SMAS). 

Nerves 
The dermis 1s rich in nerves. In the dermis, nenre bundles 
are found together with arterioles and venules as part of the 
neurovascular bundle. In the deep dermis, nerves travel 
parallel to the surface, and the presence o l  long sausage-like 
g~nnulomas following t h ~ s  path is characteristic of leprosy. 

Touch and pressure are mediated by Meissner corpuscles 
found in the dermal papillae, particularly on the digits, 
palms, and soles, and by Vater-Pacini corpuscles located in 
the deeper portion of the dermis of weight-bearing surfaces 

-..3 genitalla. Mucocutaneous -..- organ- ,., ,,.., ..., 
papillary derm~s of modified hawless skin at the muco- 
cutaneous junctions, namely, the glans, prepuce, clitoris, 
labla minora, perianal region, and vermilion border of the 
lips.Temperature, pain, and itch sensation are transmitted by 
unmyelinated nerve fibers which terminate in the papillary 
dennis and around hair follicles. Impulses pass to the central 
nervous system by way of the dorsal mot ganglia. Histarnme- 
evoked itch is transmitted by slow-conducting unmyelinated 
C-polymodal neurons. 

Postganglionic adrenerg~c fibers of the autonomic nervous 
system regulate vasoconstriction, apocrine gland secretions, 
and contraction of arrector pill muscles of hair follicles. 
Cholinergic fibers mediate eccrine sweat secrehon. 

Mast Cells 
An important cellular constituent of the dermis is the mast 
cell. SIX to 12 pm in diameter, with ample amphoph~hc cyto- 
plasm and a small round central nucleus, normal mast cells 
resemble hied eggs in h~stologic sections. In telangiectas~a 
macularis eruptive perstans (TMEP mastocytosis), they are 
spindle shaped and hyperchromat~c, resemblmg large dark 
fibroblasts. Mast cells are distingu~shed by containing up to 
1000 granules, each measuring 0.6 to 0.7 pm in diameter. 
Coarse part~culate granules, crystalline granules, and 
granules containing scrolls may be seen. On the cell's surface 
are 100,000 to 500,000 glycoprotein receptor sites for 
immunoglobulin E (IgE). There is heterogeneity to mast 
cells with type I or connective t~ssue mast cells found in the 
dermis and submucosa, and type U or mucosal mast cells 
found in the bowel and respirato~y tract mucosa. 

Mast cell granules s ta~n metachromat~cally with toludine 
blue and methyiene blue (in the Geimsa stam) because of 
their high content of heparin. They also contain histamine, 
neutroplul chemotactic factor, eosinoph~l chemotactic factor 
of anaphylaxis, tryptase, lcinmogenase, and P-glucosamini- 
dase. Slow-reacting substance of anaphylaxis (leulcotrienes 
C4 and D4), leukotriene B4, platelet activating factor, and 
prostaglandin D2 are formed only after IgE-mediated release 
of granules. Mast cells stain reliably with Leder ASD- 
chloracetase esterase stain. Because this s ta~n does not rely 
on the presence of mast cell granules, it is particularly useful 
in s~tuations when mast cells have degranulated. In forensic 
med~cine, fluorescent labeling of mast cells with antibodies 
to the mast cell enzymes chymase and tryptase is useful in 
determining the timing of skin lesions in regard to death. 
Lesions sustained while living show an initial increase, 
then decline in mast cells. Lesions sustained postmortem 
demonstrate few mast cells. 

Cutaneous mast cells respond to environmental changes. 
Dry environments result in an Increase in mast cell number 
and cutaneous histamine content. In mastocytosis, mast cells 
accumulate in skin because of abnormal proliferation, mlgra- 
tion, and failure of apoptosis.The termmal deoxynucleotidyl 
transferase-mediated deoxyuridine triphosphate-biotm n ~ c k  
end labeling (TUNEL) method is commonly used to assess 
apoptosis, and demonstrates decreased staining in masto- 
cytomas. Proliferation 1s usually only moderately enhanced. 

Ashida Y, etal: Dry environment increases mast cell number and 
histamine content in dermis in hairless mice. Br J Dermatol 
2003;149:240. 
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SUBCUTANEOUS TISSUE (FAT) 
Beneath the dermis lies the nanniculus. lobules of fat cells or 
lipocytes separated by fibrous septa composed of collagen 
and large blood vessels. The collagen in tlre septa is conti- 
nuous with the collagen in the dermis. Just as the epidermis 
and dermis vary in thickness according to skin site, so does 
the subcutaneous tissue. The panniculus provides buoyancy, 
and functions as a repository of energy and an endocrine 
organ. The panniculus is an important site of hormone 
conversions, such as the conversion of androstenedione into 
estrone by aromatase. Leptin, a hormone that regulates body 
weight via the hypothalamus, is produced in lipocytes. It 
also influences how we react to flavors in food. Abnormal 
fat distribution and insulin resistance are seen in Cushing 

I 
I 
I 

syndrome and as  a result of antiretroviral therapy. In obese 
children and adolescents developing diabetes, severe periph- 
eral insulin resistance is associated with intratnyocellular and 
intra-abdominal lipocyte lipid accumulation. 

Certain inflammatory de~matoses, known as the pannicu- 
litides, principally affect this level of the skin, producing sub- 
cutaneous nodules. The pattern of the inflammation, 
specifically whether i t  primarily affects the septa or the fat 
lobules themselves, serves to distinguish various conditions 
which clinically may resemble one another. The inflamma- 
tion in septa1 panniculitis will regularly spill over into the fat 
lobule, but the lobule remains intact. In lobular pannicuiitis, 
the lobule becomes necrotic. The necrotic lobule is usually 
visible as large and small round aggregates of coalescing fat. 
When the necrotic lipocvte membranes are calcified (as in . . 
pancreatic pannicul~tis), the fat cannot coalesce into larger 
aggregates. This i s  also true when the intracellular lipid 
crystallizes (as in sclerema neonatornm, subcutaneous fat 
necrosis of the newborn or  stero~d fat necrosis) 

Hwang K, et al: An anatomic cornpadson of the skin of five 
donor sites for dermal fat grafl. Ann Plast Sug  2001;46:327. 

Shigemura N,  et al: Leptin modulates behavioral responses to 
sweet substances by influencing peripheral taste structures. 
Endocrinology 2004:145:839. 

Weiss R, et al: Prediabetes in obese youth: a syndrome of 
impaired glucose tolerance, severe insulin resistance, and 
altered myoceilular and abdominal fat partitioning. Lancet 
2003:362:951. 





l L2 Tutaneous Signs and Diagnosis 

In some cases, the appearance of skin lesions may be so 
distinctive that the diagnosis is clear at a glance. In other 
cases, subjective symptoms and clinical signs in themselves 
are inadequate, and a complete histoiy and laboratory 
examinations, including a biopsy, are essential to arrive at a 
diagnosis. 

The same disease may show variations under different 
conditions and in different individuals. The appearance of 
the lesions may have been modified by previous treatment or 
obscured by extraneous influences, such as scratching or  
secondary infection. Subjective symptoms may be the only 
evidence of a disease, as in pruritus, and the skin appearance 
may be generally unremarkable. Although history is 
important, in dermatology, the diagnosis is most frequently 
made based on the objective physical characteristics and 
location or distribution of one or more lesions that can be 
seen or felt. Therefore, careful physical examination of the 
skin is paramount in dermatologic diagnosis. 

CUTANEOUS SIGNS 
Typically, most skin diseases produce or present with lesions 
with more or  less distinct-characteristics. They may be 
uniform or  diverse in size, shape, and color, and may be in 
different stages of evolution or involution. The original 
lesions are known as the plinzary lesions, and identification 
of such lesions is the most important aspect of the dema-  
tologic physical examination. They may continue to full 
development or be modified by regression, trauma, or other 
extraneous facton, producing secondary lesions. 

Fig. 2-1 Macuiar depigrnentation, vitiligo 

Primary Lesions 
Primary lesions are of the following forms--macules (or 
patches), papules (or plaques), nodules, tumors, wheals, 
vesicles, bullae, and pustules. 

Macules (Maculae, Spots) 
Macules are variously sized, c~rcumscribed changes in 
skin color, w~thout elevation or depression (nonpalpable) 
(Fig. 2-l).They may be circular, ova1 or  irregular, and may be 
d~stinct in outline or fade into the surrounding skm. Macules 
may conshtute the whole or part of the eruption, or may be 
merely an early phase. If the lesions become slightly 
raised, they are then designated papules, or sometimes, 
morbilliform eruptions. 

Patches 
A patch is a large macule, 1 cm or  greater in diameter, as 
may be seen in nevus Rammeus or vitiligo. 

Papules 
Papules are circumscribed, solid elevations with no visible 
fluid, varying in size from a pinhead to 1 cm (Fig. 2-2).They 
may be acuminate, rounded, conical, flat topped, or umbili- 
cated, and may appear white (as in milium), red (as in eczema), 
yellowish (as in xanthoma), or black (as in melanoma). 

Papules are generally centered in the dermis and may be 
concentrated at the orifices of the sweat ducts or at the 
hair follicles. They may be of soft or  firm consistency. The 
surface may be smooth or  mugh. If capped by scales, they 
are known as squainous papoles, and the eruption is called 
papulosquanzozrs. 

1 
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Fig. 2 3  Multiple hyperplgmented patches and plaques, cutaneous 
T-cell lymphoma. 

Some papules are discrete and ~rregularly distnbuted, as in 
papular urticar~a, whereas others are grouped, as in lichen 
nrtidus. Some persist as papules, whereas those of the mflam- 
matory type may progress to vesicles and even to pustules, 
or may erode or ulcerate before regression takes place. 

The term ~nnculopnpular should not be used. There is 
no such thing as a maculopapule, but there may be both 
macules and papules in an eruption. Most typically such 
erupt~ons are morbilhform- 

Plaques 
A plaque is a broad papule (or confluence of papules), 1 cm 
or more in diameter (Fig, 2-3) It is generally flat, but may be 
centrally depressed. The center of a plaque may be normal 
skin. 

Nodules 
Nodules are morphologically similar to papules, but they 
are larger than 1 cm 1n diameter. They most frequently are 
centered 1n the dermis or subcutaneous fat. 

Tumors 
Tumors are soft or firm and freely movable or  fixed masses 
of various slzes and shapes (but in general greater than 2 cm 
in diameter). General usage dictates that the word "tumor" 
means a neoplasm.They may be elevated or deep seated, and 
m some instances are pedunculated (fibromas).Tumors have 
a tendency to be rounded.The~r consistency depends on the 
constituents of the les~on. Some tumors remain stationary 
indefinitely, whereas others increase in size or break down. 

Wheals (Hives) 
Wheals are evanescent, edematous, plateau-like elevat~ons of 
vanous sizes (Fig. 2-4).They are usually oval or of arcuate 

Fig. 2-4 Multiple wheals and demlatographism, urticarial 
vascuiitis. 

contours, plnk to red, and surrounded by a "flare" 01 macular 
erythema. They may be discrete or may coalesce. These 
lesions often develop qu~ckly. Because the wheal is the 
prototyplc lesion of urt~caria, diseases in whtch wheals 
are prominent are frequently descr~bed as "urticanal" (e.g. 
urticaria1 vaseulitis). Demographism, or pressure-induced 
whealing, may be evident. 

Vesicles (Blisters) 
Vesicles are circumscribed, fluid-containing, ep~dermal 
elevations, 1 to 10 mm m slze. They may he pale or yellow 
from serous exudate, or red from serum mixed wlth blood. 
The apex may be rounded, acummate, or umbilicated as in 
eczema herpet~curn. Vesicles may be discrete, irregularly 
scattered, grouped as in herpes zoster, or linear as in allergic 
contact dermatitis from nrushiol (poison ivyloak). Vesicles 
may arrse directly or from a macule or papule, and generally 
lose their identity in a short time, breaking spontaneously or 
developing into bullae through coalescence or enla~gemenk, 
or developing Into pustules. When the contents are of a 
seropurulent character, the les~ons are known as uoscco- 
p~~stules.Ve~icles consist of either a single cavity (unilocular) 
or of several compartments (mulLilocular) contaln~ng flu~d. 

Bullae 
Bullae are rounded or irregularly shaped blisten containing 
serous or seropurulent fluid.They dlffer from vesicles only in 
size, be~ng larger than 1 cm. They are usually unilocular but 
may he multilocular. Bullae may be located superficially in 
the epidermis, so that their walls al'e flaccid and thin and 
subject to rupture spontaneously or from slight injury. After 
rupture, remnants of the thin walls may perslst and, together 
with the exudate, may dry to form a thin crust; or the broken 
bleb may leave a raw and moist base, which may be covered 
with seropurulent or purulent exudate. More rarely, irregular 
vegetations may appear on the base (as ~n pemphigus 
vegetans).When the huUae are subepidennal, they are tense, 
and ulceration and scarring may result. 

Nikolsky's sign refen to the diagnost~c maneuver of 
putting lateral pressure on unblrstered skin in a bullous erup- 
tion and havlng the epithel~um shear oif. hboe-Hansen's 
sign refers to the extension of a blister to adjacent unblistered 
skin when pressure is put on the top of the blister. Both of 
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these signs demonstrate the principle that in some diseases branny, as in tinea vetsicolor, others being coarser, as in 
the extent of microscopic vesiculation is more than is evident eczema and ichthyosis, while still others are stratified, as in 
by simple inspection. These findings are useful in evaluating psoriasis. Large sheets of desquamated epidermis are seen 
the severity of pemphigus vulgaris and severe bullous drug in toxic epidermal necrolysis, staphylococcal scalded skin 
reactions. Hemorrhagic bullae are common in pemphigus, syndrome, and infection-associated (toxin-medicated) 
herpes zoster, severe bullous drug reactions, and lichen desquamations, such as scarlet fever. Scales vary in color 
sclerosus et atrophicus. The cellular contents of bullae may from white-gray to yellow or brown from the admixture of 
be useful in cytologically confirming the diagnosis of dirt or melanin. Occasionally, they have a silvery sheen from 
pemphigus, herpes zoster, and herpes simplex. trapping of air between their layers: these are micaceous 

scales, characteristic of psoriasis. When scaling occurs, it 
Pustules usually implies that there is some pathologic process in the 
Pustules are small elevations of the skin containing purulent epidermis, and parakeratosis is often present histologically. 
material (usually necrotic inflammatory cells) (Fig. 2-5). 
They are similar to vesicles in shape and usually have an Crusts (Scabs) 
inflammatory areola. They are usually white or  yellow Crusts are dried serum, pus, or  blood, usually mixed with 
centrally, but may be red if they also contain blood. They epithelial and sometimes bacterial debris. They vary greatly 
may originate as pustules or may develop from papules or in size, thickness, shape, and color, according t o  their origin, 
vesicles, passing through transitory early stages, during composition, and volume. They may be dry, golden yellow, 
which they are known as ~apzllopustules or vesicopusttlles. soft, friable, and superficial, as in impetigo; yellowish, as 

in favus; thick, hard, and tough as in third-degree burns; or Secondary Lesions lamellated, elevated, brown, black, or green masses, as m 
Secondary lesions are kinds; the most late syphihs. The latter have been descnbed as oyster-shell 
scales, crusts, erosions, ulcers, fissures, and scars. (ostraceous) crusts and are known as i u ~ l a .  When crusts 
Scales (Exfoliation) become detached, the base may be dry or i.ed and moist. 
Scales are d ~ y  or greasy laminated masses of keratin. The Excoriations and Abrasions (Scratch Marks) 
body ordinarily is constantly shedding imperceptible tiny, excoriation a or linear abrasion produced by 
thin fragments of corneum.When the formation of mechanical means, usually involving only the eptdermis but epidermal cells is rapid or the process of normal keratinization not uncommonly reaching tire papillary layer of the dermis, 1s interfered with, pathologic exfoliation results, producing ~~~~~~~~i~~~ are caused by scratching with the fingeIllails 
scales. These vary in size, some being fine, delicate, and an effort to relieve itchlng in a of diseases, 1f the 

s k ~ n  damage is the result of mechanical trauma or constant 
friction, the term abraszon may be used. Frequently there is 
an inflammatory areola around the excoriation or a covering 
of yellowish dried serum or red dried blood. Excoriations 
may provlde access for pyogenlc microorganisms and the 
formation of crusts, pustules, or cellulitis, occastonally asso- 
c~ated wtth enlargement of the neighbor~ng lymphatic 
glands. In general, the longer and deeper excoriations are, 
the more severe was the pruntus that provolced them. Llchen I planus is an exception, however, in which pruntus is severe, 
but excoriations are rare. 

Fissures (Cracks, Clefts) 
A fissure is a hnear cleft through the ep~de rm~s  or  into the 
dermis. These lesions may be single or multlple and vaw 
from microscopic to clefts several centimeters in length 
with sharply defined margins.They may be dry or moist, red, 
straight, curved, irregular, or branching. They occur most 
commonly when the slun is thickened and inelastic from 
Inflammation and dryness, especially in regions subjected to 
frequent movement. Such areas are the tips and flexural 
creases of the thumbs. fineers. and oalms: the edges of the . - - 
heels; the clefts between the fingers and ioes; at the angles 
of the mouth; the hps; and about the nares, auricles, and 
anus.When the skm is dry, exposure to cold, wmd, water, and 
cleaning products (soap, detergents) may produce a stingmg, 
burning sensation, indlcatrng microscopic fissuring IS present. 
Th~s  may be referred to as chapping, as ~n "chapped lips." 
When fissuring 1s present, pain 1s often produced by move- 

Fig. 2-5 Erythematous plaquesstudded with sheets of pustules, ment of the parts, which opens or deepens the fissures or 
pustular psoriasis. forms new ones. 
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with a purulent base. 
chancroid. Interpretation of the clin~cal picture may be d~fficult, because 

ldenhcal manifestations may result from widely d~fferent 
causes. Moreover, the same etiologic factors may give rise to 
a great diversity of eruptions.There is one great advantage in 
dermatology, namely, that of deaIing with an organ that can 
be seen and felt. Smears and cultures may be readily made 
for bacteria and fungi. Biopsy and histolog~c examination of 
skin les~ons are usually vety minor procedures, making 
histopathology an important component of the evaluation 
in many climcal situations. Given the ease of histologic 
confirmation of diagnoses in skin diseases, the threshold for 
b~opsy should be low. This 1s especially true of inflammatory 
dermatoses, potentially infectious wnditlons, and skin dls- 

I orders in ~mmunosuppressed hosts where cl~nical morpho- 

L- logy may be atypical. Once therapy is begun empirically, 
histologic features may be altered by the treatment, making 
pathologic diagnosis more difficult. 

History 
Erosions Knowledge of the patient's age, health, occupation, hobbies, 
Loss of all or portions of the epidermis alone, as in impetigo liv~ng conditions, and the onset, duration, and course of 
or herpes zoster or simplex after vesicles rupture, produces the disease, and its response to prevlous treatment are 
an erosion. It may or may not become crusted, but it heals important. The family history of slmllar disorders and other 
without a scar. related diseases may be useful. 

A complete drug history is one of the most important 
Ulcers 
Ulce~s are rounded or irregularly shaped excavations that 
result from complete loss of the epidennls plus some portion 
of the dermls. They vary in dlameter from a few millimeters 
to several centimetres (Fig. 2-6). They may be shallow, 
involving llttle beyond the epidermis, as in dystrophic epl- 
dennolys~s bullosa, the base being formed by the pap~llary 
layer> or they may extend deep into the d e n s ,  subcutan- 
eous tissues or deeper, as with leg ulcers. They heal with 
---"J-- 

Scars 
Scars are composed o i  new connective tlssue that replaced 
lost substance m the dermis or deeper parts as a result of 
injury or  disease, as part of the normal reparative process. 
Their size and shape are determined by the form of the 
previous destruction. Scarring is characteristic of certain 
inflammatory processes and is therefore of diagnostic value. 
The pattern of scarnng may be characteristic of a particular 
disease. Lichen planus and discoid lupus erythematosus, for 
example, have inflammation that is In relatively the same 
area anatomically, yet discoid lupus chalacteristically causes 
scarring as it resolves, whereas lichen planus rarely results in 
scarnng of the skin. Both processes, however, cause scarring 
of the hair follicles when they occur on ?he scalp. Scars may 
be thin and atrophic, or the fibrous elements may develop 
into neoplastic overgrowths, as in kelolds. Some indlvlduals 
and some areas of the body, such as the anterior chest, are 
especially prone to scarring. Scars may he smooth or rough, 
pliable or firm, and tend at first to be pink or violaceous, 
later becomlng white, glistemng, and rarely, hyperpigmented. 

Scars are persistent but tend to become less noticeable in 
the course of time.At times, and especially in certain anato- 
mic locations (central chest), they grow thick, tough, and 
corded, forming a hypertrophic scar or keloid. 

aspects of a thorough history.7A1s includes prescription and 
over-the-counter medications, supplements, and herbal 
products. Drug reactions are frequently seen and may 
simulate many different diseases. Anti-inflammatory agents 
(steroidal or nonsteroidal), antibiotics, antihypertens~ves, 
antiarrhythmics, cholesterol lowering agents, antiepileptics, 
and antidepressants may all produce cutaneous disorders. 
AU may simulate entrties not usually attributed lo drugs, 
It is equally important to Enquire about topical agents that 
have been applied to the skln and mucous membranes for . . 
medicinal or cosmetic purposes, for these agents may cause 
cutaneous or systemic reactions. 

Other illnesses, travel abroad, the patient's envilonment at 
home and at work, seasonal occurrences and recurrences 
of the disease, and the temperature, humidity, and weather 
exposure of the patient are all Important items in a derma- 
tologic history, Habitation in certain parts of the world pre- 
disposes to distinctive diseases for that particular geographic 
locale. San JoaquinValley fever (coccidioidomycosis),lepmsy, 
Ieishmaniasis, and histoplasmosis are examples. Sexual 
orientation and practices may be relevant, as in genrtal ulcer 
diseases, human immunodeficiency virus (HIV) infection, 
and ~nfestat~ons (e.g. scabies, pubic lice). 

Examination 
Exammation should be conducted in a well.lit room, Natural 
sunllght is the ideal illumination. Fluorescent bulbs that 
produce wavelengths of light closer to natural sunlight 
than standard fluorescent bulbs are commercially available. 
Abnormalities of melanin pigmentailon, e.g. vitiligo and 
melasma, are more clearly visible under ultraviolet (UVJ 
light.AWood's light (365 nm) is most commonly used and is 
also valuable for the diagnosis of some types of tinea capitis, 
tinea versicolor, and erythrasma. 

A magnifying lens is of inestimable value in examining 
small lesions. It may be necessary to palpate the lesion for 
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, I fiimness and fluctuation; rubbing will elucidate the nature 
of scales; scraping will reveal the nature of the lesion's base. 

I 
Pigmented lesions, especially in infants, should be rubbed in 
an attempt to elicit Darier's sign (whealing), as seen in 
urticaria pigmentosa. 

The entire eiuption must be seen to evaluate distribution 
and configuration. This is optimally done by having the 
patient completely undress and viewing himlher from a 
distance to take in the whole eruption at once. "Peek-a-boo" 
examination, by having the patient expose one anatomic 
area after another while remaining clothed, is not optimal, 
because the examination of the skin will be incomplete and 
the overall distribution is hard to determine.After the patient 
is viewed at a distance, individual lesions are examined to 
identify primary lesions and to determine the evolution of 
the eruption and the presence of seconda~y lesions. 

Fig. 2-7 Erythernatous papules in an annular configuration, 
Diagnostic Details of Lesions granuloma annulare. 

Distribution 
Lesions be few Or numerous, and in arrangement they coalescence. Lesions in a line are called liuear, and they may 
may be discrete or may coalesce to form patches of Peculiar be ,,duent or  discrete. Lesions may form a complete circle 
configuration. They may appear over the entire body, (nllnular) vig. 2-7), a portion of a circle (arcunte), or may 
follow the lines of cleavage (pityriasis rosea), delmatomes be of sevelal intersecting portions of circles 
(he~pes zoster), or lines of Blaschko (epidermal nevi). @olycyclic), If the eruption is not straight but does not form 
~ e s i o n s  may form groups, rings, crescents, or unusual linear part, of circles, it may be serpiginous. Round lesions may be patterns. A remarkable degree 'ymmetry is small, like drops, called guttate; or larger, like a coin, called 
characteristic of certain diseases such as dermatitis numl,lulnr, Unusual configurations do not correspond to 
herpetiformis, vitiligo, and psoriasis. these patterns or to normal anatomic or embryonic patterns 

should raise the possibility of an exogenous dermatosis or 
Evolution factitia. 
Some lesions appear fully evolved. Others develop from 
smaller lesions, then may remain the same during their color 
entire existence (e.g. warts). When lesions succeed one rile color of the &in is determined by melanin, oxyhemo- 
another in a series of crops, as they do in vazfcella and globin, reduced hemoglobin, and carotene. Not only do the 
dermatitis herpetiformis, a polymorphous eruption results proportions of these components affect the color, but their 
with lesions in various stages of development or involution depth within the sltin, the thickness of the @dermis, and 
all present at the same time. hydration also play a role. The Tyndall effect modifies the 

color of skin and of lesions by the selective scattering of light 
involution waves of different wavelengths. The blue nevus and 
Certain lesions disappear completely, whereas others leave mongolian spots are examples of this light dispersion effect, 
characteristic residual pigmentation or scarring. Residual in which brown melanin in the dermis appears blue-gray 
dyspigmentation, although a significant cosmetic issue, is not @ig. 2-8). 
considered a scar. The pattern in which lesions involute may ~t is not advisable to place too much reliance on the color 

I 
be useful in diagnosis, e.g. the typical kerntotic papule of of lesions as a diagnostic factor, because it is difficult to 
pityriasis lichenoides variolifonnis acuta. describe colors, and they appear differently in different 

individuals; but color may at least serve as a corroborative 
Grouping aid. Interface reactions such as lichen planus or lupus I 

Grouping is a characteristic of dermatitis herpetiformis, erythematosus are described as violaceous. Lipid-containing I 
herpes simplex, and herpes zoster. Small lesions arranged lesions are yellow, as in xanthomas or  steatocystoma 
around a large one are said to be in a corymbose arrange- multiplex. The orange-red (salmon) color of pityriasis rubla I 
ment. Concentric annular lesions are typical of borderline pila~is is characteristic. I 
leprosy and erythema multiforme. These are sometimes Patches lighter in color than the normal skin may be 
said to be in a cockade pattern, like the tricolor cockade hats completely depigmented or have lost only part of their 
worn by French revolutionists. Flea and other arthropod pigment (hypopigmented). This is an important distinction, I 
bites are usually grouped and linear (breakfast-lunch-and- since certain conditions are or may be hypopigmented, such 
dinner sign). Grouped lesions of various sizes inay be termed as tinea versicolor, nevus anemicus, leprosy, hypomelanotic 
agminated. macules of tuberous sclerosis, hypomelanosis of Ito, sebor- 

rheic dermatitis, and idiopathic guttate hypomelanosis. True 
Configuration depigmentation should be distinguished from this; it suggests 
Certain tenns are used to describe the configuration that an vitiligo, nevus depigmentosus, halo nevus, scleroderma, 
eruption assumes either primarily or by enlargement or mo~phea, or lichen sclerosus et  atrophicus. . 
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Fig. 2-8 Acral small blue papule, blue nevus. 

Hyperpigmentation may result from epidermal or dermal 
causes. It may be related e~ther  to mcmased melanin or 
deposihon of other substances. Epidermal hyperpigmenta- 
tion occurs in nevi, melanoma, cafi-au-lait spots, melasma, 
and lentigmes.These lesions are accentuated when examined 
with a Wood's light. Dermal pigmentation occurs subsequent 
to many inflammatory conditrons (postidlammatory hyper- 
pigmentation) or from deposition of metals, medications, 
medication-melanin complexes, or  degenerated dermal 
material (ochmnmis). These conditions are not enhanced 
when examined by a W~od's light. The hyper~igmentat~on ng. 2.9 Scalp plaque wrth scarring alopecia hyperplgmentation 
following inflammation 1s most commonly the result of and depigmentation, discoid lupus erythematosus. 
dermal melanin deposition, but in some conditions, such as 
lichen aureus, is caused by iron. Dermal iron deposition 
appears more yellow-brown or golden than dermal melanin. 

Consistency 
Palpation 1s an essential part of the physical examination of 
lesions. Does the lesion blanch on pressure? I£ not, it may be 
purpuric. Is it fluctuant? If so, it may have free fluid in it. 
Is it cold or hot? If there is a nodule or tumor, does it sink 
through a ring into the panniculus, ltke a neurofibroma? 
Is it hard enough for calcification to he suspected, or merely 
very firm, like a keloid or dematofibroma? Or brawny, like 
scleredema? 

HyperesthesiaIAnesthesia 
Certain conditions may be associated with increased or 
decreased sensation. For example, the skin leslons of border- 
line and tuberculoid Hausen's disease typically are 
anesthetic in their centers. 

Hair, Nails, and Oral Mucasa 
Involvement of hair-bearing areas by certain skin disorders 
cause characteristic lesions, Discoid lupus, for example, 

causes scamng alopecia with characteristic dyspigmentation 
(Fig. 2-9). On the skin the lesions may be much less charae- 
teristic. Diffuse hair loss may be seen in certain condations 
such as arrodermahtis enteropathica, and may be a clue to 
the diagnos~s. In addition, loss of hair within a skin lesion 
may be suggestive of the correct diagnosis, e.g. the alopecia 
seen in the tumid plaques of foll~cular mucmosis. 

Some slun disorders cause characteristic changes of the 
nails, even when the periungual tissue is not involved. The 
pitting seen in psoriasrs and alopecia areata may be useful 
m confirming these diagnoses when other findings are not 
characteristic. In addition, the nails and adjacent structures 
may be the sole site of pathology, as in candidal paronychia. 

The complete skin examination includes examination of 
the oral mucosa. Oral lesions are characteristically found in 
viral syndromes (enanthems), llchen planus, HIV-associated 
Kaposi sarcoma, and autoimmune bullous diseases 
(pemphigus vulgaris). 
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dermatoses Resulting from Physical 
'=actors 

The body requires a certain amount 01 heat, but beyond defi- 
nite limits, insufficient or  excessive amounts are injurious. 
The local action of excessive heat causes bums or scalds; on 
the other hand, undue cold causes chilblains, frostbite, 
and congelation. Thresholds of tolerance exist in all body 
stluctures sensitive to electromagnetic wave radiation of 
varying frequencies, such as x-rays and ultraviolet (W) rays. 
The skin, which is exposed to so many external physical 
forces, is more subject to injuries caused by them than is any 
other organ. 

Page EH, et al: Ternperature-dependent skin dlsorden. J Am 
Acad Dermatol 1988;18:1003. 

HEAT INJURIES 

Thermal Burns 
Injury of varying ~ntenslty may be caused by the action of 
excesstve heat on the skin. If this heat is extreme, the skln 
and underlying tlssue may be destroyed The changes in the 
skin resultmg from dry heat or scalding are classified in four 
degrees. 

A first-degree bum of the skin results merely in an active 
congestton of the superficial blood vessels, causlng erythema 
that may be followed by ep~dermal desquamation (peeling). 
Ordinary sunburn is the most common example of a first- 
degree burn. The paln and increased surface heat may be 
severe, and it is not rare to have some constitutional reaction 
if the Involved area 1s large. 

Seco~zd-degree bztnzs are subd~vided into superficial and 
deep fom~s. In the superhcial type there is a transudation 
of serum from the caoillaries. which causes edema of the 

and particularly the location of the bumed'surface, a appearr 
that the more vascular the involved area, the more severe the 
symptoms. 

Symptoms of shock may appear within 24 h after a burn 
injury, followed by symptoms of toxemia from absorption of 
destroyed tissue on the surface of the wound.Then symptoms 
from wound infection may develop as a result of contami- 
nation with pyogenic organisms. The symptoms of these 
three conditions may merge so that differentiation is difficult. 

The prognosis is poor for any patient in whom a large area 
of skin surface is involved, particularly if more than two- 
thirds of the body surface has been burned. In addition to 
infection of the wound and surrounding tissue (cellulitis), 
sepsis, with seeding of internal organs, such as the meninges, 
lungs, or kidneys, may occur. Irregularities in electrolytes 
and fluid balance and loss o i  serum proteins can further 
complicate the patient's condition. 

Excessive scarring, with either keloid-like scars or flat 
scars with contractures, may produce deformities and 
dysfunctions of the joints, as well as chronic ulcerations due 
to impairment of local circulation. Delayed post-bum 
blistering occurs in partial-thickness wounds and skin-graft 
donor sites, is most common on the lower extremities, and is 
self-limited. Bum scars may be the site of development of 
carcinoma or  sarcoma. Wlth modem reconstructive surgety 
these unfortunate end results can be minimized. 

Treatment 
Immediate fust aid for minor thermal bums consists oL 
prompt cold applications (ice water, or cold tap water if no 
ice is at hand) continued until pain does not return on 
stopping them. 

~ ~~ ~ ~~ ~ ~ 

superlic~al lissues. Vesicles and blebs are formed by the 
serum zathcrine beneath tlie outer lavc~s of the cuiderrnis - - 
(Rg. 3-1). Complete recovery without scarring 1s usual in 
bums of t h ~ s  lclnd. The deep second-degree bum is pale and 
anesthetic. Injury to the reticular dermls compromises blood 
flow and destroys appendages, so that healing takes over 
1 month to occur and results In scarring. 

In third-degree burrts loss of tlssue of the full th~cluless 
of the skm, and often some of the subcutaneous ttssues, 
occurs. Since the skin appendages are destroyed, there is 
no epithelium available for regeneration of the skm. An 
ulcerating wound is produced, whtch in healing leaves a scar. 

Fourth-degree bums are the destruction of the entire skin 
and subcutaneous fat wllh any underlying tendons. Both 
third- and fourth-degree bums require grafting for closure. 
A11 Lhird- and fourth-degree burns are followed by constitu- 
tional svm~toms of varied mvitv.  their severitv denendine . A " . a - 
on the size of the involved surface, the depth of the bum, Flg.3-1 Hot coffee burn. 
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The ves~cles or blebs of seeond-degree bums should not be lnte~vention to lmpmve circulation and repair vital tissues is 

opened but should be pmtected from injury, srnce they form helpful in limiting loss of the extremity. 
a natural barrier against contamination by microorganisms. Flash bums usually cover a large area and, being similar 
If they become tense and unduly painful, the fluid may be to any surfice burn, are treated as such. Lightning may cause 
evacuated under strictly aseptic conditions by puncturing the b u m  after a direct strike (Fig. 3-4), where an entrance and 
wall with a sterile needle, allowing the blister to collapse emst woundare v1sible.This is the most lethal type of strike, 
onto the underlying wound. Silver sulfad~az~ne (Silvadene) and cardiac arrest or other internal injuries may occur. Other 
ointment has been found effective in the control of burn types of strikes are indirect and result in burns that are either 
wound infections, but sulfa allergies and leukopenia may linear in areas on which sweat was present; are in a feathery 
complicate the use of S~lvadene. For these reasons, 0.05% or arborescent pattern, which is believed to be pathogno- 
silver nitrate solution or silver-impregnated dressings are monic; are punctate with multiple, deep, drcular lesions; or 
often preferred in burn units. In severe deep burns,when char are thermal burns from ignited clothing or heated metal. 
is present, Sulfamylon is often used. Recently developed 
skin substitutes that employ collagen+ynthetic bilaminate Hot Tar Bums PoIyoxyethylene sorbitan in Neosponn 
membranes are enjoying increasing use in coverage of these omtment or sunflower oil are excellent dispersing agents that 
wounds. In many centers, cultured epidermal grafts, both faclhtate the removal of hot tar Emm burns. 
autologous and allogeneic, are being used with promising 
tnc,.1tr L-"-,,*. 

~ ~ ~ b ~ d ~ ~  and mortality following severe bums are often Bello YM, et at: Therapeutia dressings. Adv DBmlatol 2000; 
caused by bacterial and fungal infection: therefore, treatment 16:253. 

Chetty BV, et al: Blisters In patients wlth bums. Arch Dermatol should be directed against this complication. Definitive thempy 1992;128:1 81, consists of antishock measures, debridement of loose skin Gompton CC: The postbum blister, Arch Dermatol and dirt, and the application of silver sulfadlazine ointment. ,992;128:24. Antibiotics and flu~d and electrolyte support are given, and 
good nutrition is maintained with supplemental vitamins. 

Expedient primary excrsion of deep dermal and full-thick- 
ness bum wounds with subsequent. grafting is the standard 
of care. Severe secand- and thirdaegree b m s ,  especially 
lhose involvinn over 15% of the bodv surface area. reouire w 

specialized teams of physicians working together in bum 
units to provide the most effective treatment. I 
Electrical Bums Electrical bums may occur from con- 
tact or  as a flash exp0sure.A contact burn is small but deep, 
causmg some necrosis of the underlying tissues. Low-voltage 
injuries usually occur in the home, are treated conservatively, 
and generally heal well. The oral commissure bums may 
require reconst~uctive procedures (Eg. 3-2). High-voltage 
butns are often occupational, internal damage may be masked 
by little surface skin change, and be compIicated by subtle C 
and slowly developing sequelae (Fig. 33). Early surgical Fig. 3-3 Eiectncal bum. 

Fig. 3-4 Llghtening 
strike. (Courtesy of 
J Fltzpatrick, MD) 



. - - . . 
Demling R, et al: Management of hot tar burns. J Trauma 

1980;20:24. 
Phillips TJ. et al: Burn scar carcinoma. Dermatol Surg 1998; 

24:561. 
Ral J ,  et al: Electrioal injuries: a 30year experience. J Trauma 

1999;46:933. 
Shan'dan RL: Skin substitutes in bums. Burns 1999;25:97. 
Smith ML: Pediatric burns: management of thermal, electrical, 

and chemical burns and burn-like dermatologic conditions. 
Pediatr Ann 2000;29:367. 

Tamir G, et al: Synchronous appearance of keratoacanthomas in 
burn scar and skin graft donor site shortly after injury. J Am 
Acad Dermatol 1999;40:870. 

Volinsky JB, et al: Picture of the month-lightening InJuly. Arch 
Pediatr Adolesc Med 1994;148:529. 

Ward CG: Burns. J Am Coll Surg 1998;186:123. 
Wasaik J, et al: Minorthermal bums. Clln Evid 2004;12:2754. 
Zhu ZX, et al: Experienca of 14 years of emergency reoon- 

struction of electrical injuries. Burns 2003;29:65. 

Miliaria 
Mlliaria, the retention of sweat as a result of occlusion of 
eccrine sweat ducts, produces an eruption that is common m 
hot, humid climates, such as the tropics and during the hot 
summer months In temperate climates. Mowad e t  al showed 
that Stapltylococcus epzden?rld~s, which produces an extra- 
cellular polysaccharide substance, could induce miliatia in an 
exper~mental sethng. They hypothesized that it is thls poly- 
saccharide substance that obstructs the dellvery of sweat to 
the skm surface. The occlusion prevents normal secretion 
from the sweat glands, and eventually the backed-up pressure 
causes rupture of the sweat gland or duct at different levels. 
The escape of sweat into the adjacent tissue produces 
miliatia. Depending on the level of the ~njury to the sweat 
gland o r  duct, several different forms are recognized. 

Miliaria Crystalline (Sudamina) Miliaria crystalline 
(Flg. 3-5) IS characterized by small, clear, and very superficial 
vesicles with no inflammatory reaction. It appears in 
bedridden patients in whom fever produces increased perspi- 
ration or in situations in whlch clothing prevents disslpatlon 
of heat and moisture, as in bundled children.The lesions are 
asymptomatic and their duration 1s short lvved because they 
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tend to rupture at the slightest trauma. The lesions are 
self-limited; no treatment is required. 

Miliaria Rubra (Prickly Heat) The lesions of mll~aria 
mbra (Fig. 3-6) appear as discrete, extremely pruritic, eryth- 
ematous papulovesicles accompanied by a sensation of 
prickling, burning, or tingling. They later may become 
confluent on a bed of erythema. The sites most frequently 
affected are the antecubital and popliteal fossae, trunk, 
inhamammary areas (espec~ally under pendulous breasts), 
abdomen (especially at the waistline), and inguinal reglons; 
these sites frequently become macerated because evapora- 
tion of moisture has been impeded. The s ~ t e  of Injury and 
sweat escape 1s in the prickle cell layer, where spongiosis is 
produced. 

Miliaria Pusfulosa Miliaria pustulosa (Fig. 3-7) is 
preceded by another dermatitis that has produced injury, 
destruction, or blocking of the sweat duct. The pustules are 

Fig. 3-6 Millaria mbra. 

Fig. 5 7  Miliarla 
pustulosa. (Courtesy 
of C Samlaska, MD) 
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distinct, supe~ficial, and independent of the hair follicle.The 
pruritic pustules occur most frequent8 on the interftiginous 
areas, flexure surfaces of the extremit~es, scrotunl, and hack 
of bedridden patients. Contact dermatit~s, lichen simplex 
chronicus, and nitertrigo are some of the associated diseases, 
although pustular miliarla may occur several we& after 
these diseases have subsided. Recurrent episodes may be a 
sign of tyFe I pseudohypoalaosteronism, as salt-losing crises 
may precipitate miliaria pustulowr or n~bsa, with resolution 
after stabifization. 

Miliaria Profunda Non-pruritic, flesh-colored, deep- 
seated, whitish papules characterize this form of miliaria. It 
1s asymptomatic, usually lasts only 1 h after overheating has 
ended, and is concentrated on the trunk and extremities. 
Except for the face, axillae, hands, and feet, where theremay 
be mmpensatoty hype~hidrosis, all the sweat glands are 
nonfunctional. The occlusion is in the upper dermis. This 
form is o b s e d  only in the tropics and usually follows a 
severe bout of m~liaria rubm. 

Postmiliarial Hypohidrosis Postmillarial hypohidrosis 
results fmm occln~ion of sweat ducts and pores, and may he 
severe enough to impair an individual's abflity to perform 
sustained wol'k in a hot envimnnlent.Affected persons may 
show decreasing efficiency, irritability, anorexia, drowsiness, 
vertigo, and headache; they may wander in a daze. 

It has been shown that hypohidrosis invariably follows 
miliaria, and that the duration and severity of the hypo- 
hidrosis are related to the severity of the miliaria. Further, 
sweating may be depressed to half the normalamount for as 
long as 3 weelis following miliaria. 

Tropical Anhidrofie Asfhenia Thii is a rare form of 
miharia w ~ t h  long-lasting p o d  occlusion, which produces 
anhidmsis and beat retention. 

Occlusion Miliaria Miia~ia may be produced wrth accom- 
panying anhidrosis and increased heat-stress susceptih~lity 
after the epplicrrlion of axtensive plyethylene film occlusion 
for 48 h or longer. 

Treatment 
The most effective treatment for lniliria is to place the 
patient in a cool environment. Even a single night in an 
air-conditioned room helps to alleviate the discomfort. 
Next best is the use of cu~ulafmg air fans to cool the skm. 
Anhydrous lanolin resolves the occlusion of pores and may 
help to reslore normal sweat secretions. Hydrophilic oint- 
ment also helps to dissolve lceratiious plugs and facilitates 
the normal flow of sweat. Soothing, coollng baths containing 
Aveeno colloidal oatmeal or cowtarch are beneficial if used 
in moderation. Mild cases may respond to dusting powders, 
such as cornstarch or baby talcum powder. 
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Erythema Ab lgne 
Erythema ah igne, or L'ioasted skin" synlirome,is a persist- 
ent etytheina--or the coarsely reticulated residual pigmen- 
tatton resulting from it-that is usually produced by long 
exposure lo excessive h a t  without the production of a burn 
(Fig. 3-81, It begins as a mottling caused by local hemostasis 
and becomes a reticulated erythema, leavmg pigmentatmn 
Multiple colors aue simultaneously present in an active 
patch, varying from pale pink to old rose or dark purplish- 
brown. After the cause is removed, the affect~on tends to 
disappear gradualty, hut sometimes the pigmentahon is 

Uistologically, an increased amount of elastic tissue in the 
dermis is noted.The changes in erythema al, igne are similar 
to those of actinic elastosis, and it has been suggested these 
changes be called fhe~mal elpstosis. 

Erythema ab igne is most common on the legs of women 
as a result of habitually warming them in fmnr of open 
fireplaces or space heaters. Similar changes may he produced 
with an electric heating pad, laptop computer, or a car 
heafer,The condition occun also in caoks, silversmiths, and 
others exposed over long periods to direct moderate heat. 
Epithelial atypia, which may lmd to Bowen's dismse and 
squamous cell carcinoma, has rarely been reparted to occur 
overlying e~ythema ah igne. Tseatment with 5-fh~orouracU 
(5-EU) cream may be effective in reversing this epidermal 
altemt~on. 

The use of emollients containing @-hydroxy aclds or a cream 
containing fluoeinolone acetonlde 0.01%, hydroquinone 
4%, and tretinoin 0.05% may help reduce the unsightly 
pigmentalion. 

Bilic M, et al: Erythern~is ah lgne Induced by a laptop oomputer. 
J Am Acad Dermatol2004:50:973. 

Meffert JJ, et al: Furniture-mdueed erythema ab igne. J Am Acad 
Dematol 1996:34:516. 

Eur Aoad ~irmatol ~ene&~l2~04;19:37j.' Fig. 3-8 Elythema ab igna 
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COLD INJURIES 
Exposure to cold damages the skin bv at least three - 
mechanisms. Reduced temperature simply damages the 
tissue as in frostbite and cold immersion foot. Vasospasm of 
vessels perfusing the skin induced by cold temperatures 
prevents adequate perfusion oI the tissue and causes 
vascular injuly and consequent tissueinjury (pernio, acro- 
cyanosis, and frostbite). In unusual circumstances, adipose 
tissue is predisposed to damage by cold temperatures due to 
fat composition or location (cold panniculitis, see Chapter 
23). Outdoor worlcen and recreationalists, the armed forces, 
and the homeless are particularly likely to suffer cold injuries. 

Acrocyanosis 
Acrocyanosis is a persistent blue discoloration of the entire 
hand or foot worsened by cold exposure.The hands and feet 
may be hyperhidrotic (Fig. 3-9). It occun chiefly in young 
women. Cyanosis increases as the temperature decreases 
and changes to erythema with elevation of the dependent 
part. The cause is unknown. Smoking should be avoided. 
Acrocyanosis is distinguished from Raynaud syndrome by its 
persistent nature (as opposed to the episodic nature of 
Raynaud), and lack of tissue damage (ulceration, distal finger 
tip resorption). 

Acrocyanosis with swelling of the nose, ears, and dorsal 
hands may occur after inhalation of butyl nitrite. Interferon- 
cc 2a may induce it. Patients with anorexia nervosa frequently 
manifest acrocyanosis and it may improve with weight gain. 
jx.>.urv- = ii=Vf ;r -.-?... . . . . . ?,.. . . - -- - - - , . . 
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circulation, even moderate exposure to cold may produce 
chilblains. Cryoglobulins, cryofibrinogens or cold agglutinins 
may be present and pathogenic. Chilblain-like lesions may 
occur in discoid and systemic lupus erythematosus (chilblain 
lupus). Acute chilblains is the mildest form of cold inju~y. 
This occun chiefly on the hands, feet, ears, and face, espe- 
cially in children; onset is enhanced by dampness (Fig. 3-10). 
A variant occurs on the lateral thighs in women equestrians 
who ride on cold damp days (equestrian pemiosis). Wading 
across cold streams may produce similar lesions. Erythro- 
cyai~osis cniruin has been used to describe similar cases. 
Lesions of cold injury of the lateral thighs can be nodular. 

Patients with chilblains are often unaware of the cold 
injury when it is occurring, but later burning, itching, and 
redness call it to their attention. The affected areas are 
bluish-red, the color partially or totally disappearing on 
pressure, and are decidedly cool to the touch. Sometimes 
the extremities are clammy because of excessive sweating. 
As long as the damplcold exposure continues, new lesions 
will continue to appear and lesions may resolve slowly. An 
investigation of an underlying cause should be undertaken in 
cases which are recurrent, chronic, extending into warm 
seasons or poorly responsive to treatment. 

Perniosis histologically demonstrates a lymphocytic 
vasculitis. There is dermal edema, and a superficial and 
deep perivascular, tightly cuffed, lymphocytic infiltrate. The 
infiltrate involves the vessel walls, but fibrin may or may not 
be present in the vessel walls.The presence of inflammation 
affecting sweat glands suggests idiopathic chilblains over 
chilblains lupus. 

Treatment 
The affected parts should be protected agalnst further 
exposure to cold or dampness. If the feet are affected, 
woolen socks should be worn at all tlmes dunng the cold 
months. Because the patient is often not conscious of the 
cold exposure that trrggers the lesions, appropriate dress must 
be stressed, even if the patient says helshe does not sense 

Fig 3-10 Pernio. 
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being cold. Since central cooling trjggen peripheral vaso- 
constriction, keeping the whole body (not just the affected 
extremity) warm is critical. Heating pads may be used judi- 
ciously to warm the parts. Smoking is strongly discouraged. 

Nifedipine, 20 mg three times a day, has been shown to be 
effective. Vasodilators such as nicotinamide, 500 mg three 
times a day, 01- dipyridamale, 25 mg three times a day, are 
used to improve circulation. Pentoxifylline may be effective. 
Spontaneous resolution occurs without treatment in 1 to 3 
weeks. Systemic corticoid therapy is useful in chilblain lupus 
erythematosus. 
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Frostbite 
When soft tissue is frozen and locally deprived of blood 
supply, the damage is called frostbrte.The ears, nose, cheeks, 
fingers, and toes are most often affected. The frozen part 
painlessly becomes pale and waxy. Various degrees of 
tlssue destruction similar to those caused by burns are 
encountered. These are erythema and edema, vesicles and 
bullae, superfic~al gangrene, deep gangrene, and lnlury to 
muscles, tendons, penosteum, and nerves (Fig. 3-11). The 
degree of injury is directly related to the temperature and 
duration of freezing.AfricanAn1ericans are at increased risk 
of frostbite. 

Treatment 
Early treatment of frostbite before swelling develops should 
consist of covering the part wlth cloth~ng or with a warm 
hand or other body surface to maintain a sl~ghtly warm 
temperature so that adequate blood c~rculation can be 
maintarned. Rapid rewarmmg in a water bath between 37 
and 43" C (100-110" F) is the treatment of choice for all 
forms of frostbite. Rewarming should be delayed until the 
patient has been removed to an area where there is no 
risk of refreezing Slow thawing results in more extensive 
tlssue damage. Analgesics, unless contraindlcated, should be 

admlnlstered because of the considerable paln experienced 
wrth rapid thawing When the skin flushes and IS pliable, 
thawing is complete. Supportrve measuressuch as bed rest, a 
high-proternthigh-calone d~et ,  wound care, and avoidance 
of trauma are imperative. Any rubbing of the affected part 
should be avoided, but gentle massage of proximal portions 
of the extremity that are not numb may be helpful 

After swelling and hyperemla have developed, the patient 
should be kept in bed with the affected limb slightly flexed, 
elevated, and at rest. Exposlng the affected limb to air at 
room temperature relieves pain and helps prevent tissue 
damage. Protection by a heat cradle may be desirable. 

The use of antrcoagulants to prevent thrombosis and 
gangrene has been advocated. Pentoxyph~lline. Ibuprofen, 
and aspirrn may be useful adjuncts. Antibiotics should be 
given as a prophylact~c measure against infection and tetanus 
immunization should be updated. Recovery may take many 
months. Inlurles that affect the proximal phalanx or the 
carpal or tarsal area, especially when acco~npanied by a lack 
of radlotracer uptake on bone scan, have a hlgh l~kelihood of 
requiring amputation. Whereas prior cold rnlury is a malor 
nsk factor for recurrent disease, sympathectomy may be 
preventative against repeated cprsodes. 

-- - 

Cauchy E, et al: Retrospective study of 70 cases of severe 
frostbite leslons. Wilderness Envlron Med 2001;12:248. 
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Immersion Foot Syndromes 
Trench Foot T~ench foot results Irom prolonged expo- 
sure to cold, wet cond~tions without nnmersion or actual 
freezing. The term is derived from trench warfare in World 
War I, when soldiers stood, sometimes for hours, in trenches 
with a few inches of cold water ~n them.The lack of circu- 
lation produces edema, paresthesias, and damage to the 
blood vessels. Gangrene may occur in severe cases. Treat- 
ment consists of removal from the causal environment, bed 
rest, and restoration of the clrculatlon. Other measures, such 
as those used m the treatment of trostbite, should be employed. 
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Fig. 3-12 Warm 
water immersion 
foot. (Courtesy of 
James WD (ed) 
Textbook of Military 
Medicine, Office of 
the Surgeon General, 
United States Army, 
1994.) 

Warm Water Immersion Foot Exposure of the 'feet 
to warm, wet conditions for 48 h or more may produce a 
syndrome characterized by maceration, blanching, and 
wrinkling of the soles and sides of the feet (fig. 3-12). 
Itching and burning with swelling may persist a few days 
after removal of the cause, but disability is temporary. It was 
commonly seen in military service members in Vietnam but 
has also been seen in persons wearing insulated boots. 

This condition should be differentiated from tropical 
immersion foot, seen after continuous immersion of the feet 
in water or mud of temperatures above 22" C (71.6" F) lor 2 
to 10  days.This was known as "paddy foot" inVietnam.This 
involves erythema, edema, and pain of the dorsal feet, as 
well as fever and adenopathy (Fig. 3-13). Resolution occuls 3 
to 7 days after the feet have been dried. 

Warm water immersion toot can be prevented by allowing 
the feet to dry for a tew hours in every 24 or by greasing the 
soles with a silicone grease once a day. Recovery is usually 
rapid if the feet are thoroughly dry for a few hours. 

Adnot J, et al: Immersion foot syndromes. In: James WD (ed): 
M~litaiy Dermatology. Washington, DC: Office of the Surgeon 
General, 1994. 

Wrenn K: Immersion foot. Arch Intern Med 1991;151:785. 

ACTINIC INJURY 

Sunburn and Solar Erythema 
The solar spectrum has been divided into different regions 
by wavelength.The parts of the solar spectrum important in 
photomedicine include UV radiation (below 400 nm), visible 
light (400-760 nm), and inflared radiation (beyond 760 nm). 
Visible light has limited biologic activity, except for 
stimulating the retina. Infrared radiation is experienced as 
radiant heat. Below 400 nm is the UV spectrum, divided into 
three bands: UVA, 320 to 400 nm; UVB, 280 to 320 nm; and 
UVC, 200 to 280 nm. UVA is divided into two subcategories: 
UVA I (340400 nm) and UVA It (320-340 nm).Virtually no 
UVC reaches the earth's surface, because it is absorbed by 
the ozone layer above the earth. 

The minimal amount of a particular wavelength of light 
capable of inducing erythema on an individual's skin is 

ng. 3-13 Troplcal 
Immersion foot 
(Courtesy of James 
WD (ed) Textbook of 
Milltafy Med~clne, 
Office of the 
Surgeon General, 
Unlted States Army, 
1994 ) 

called the nzininzal erythenta dose (MED). Since MED varies 
with skin type and methodology (see below), the standard 
erythema dose (SED) is frequently used to express the quan- 
tity of effective erythemal W exposure. One SED equals 
about 100  ~l rn ' .  Although the amount of UVA radiation is 
100 times greater than UVB radiation during midday hours, 
since UVB is up to 1000 times more erythemogenic than 
UVA, essentially all solar erythema is caused by UVB. The 
most biologically effective wavelength of radiation from the 
sun for sunburn is 308 nm. (Biologic effect is a combination 
of ambient amount of radiation and its inherent biologic 
activity.) Although UVA does not play a significant role in 
solar erythema and sunburn, in the case of drug-induced 
photosensitivity, UVA is of major importance. 

The amount of UV exposure increases at higher altitudes, 
is substantially greater in temperate climates in the summer 
months, and is greater in tropical regions. UVA may be 
reflected somewhat more than UVB f rom sand, snow, 
ice, and water. Cloud cover, although blocking substantial 
amounts of visible light, is a poor UV absorber. During 
the middle 4 to 6 h of the day, the intensity of UVB is two 
to four times greater than in the early morning and late 
afternoon. 

Clinical Signs and Symptoms 
Sunburn is the normal cutaneous reaction to sunlight in 
excess of an erythema dose. This is equivalent to 4 SED on 
unacclimated white slcin. UVB erythema starts at around 6 h 
and peaks at 12  to 24 h after exposure, but the onset is 
sooner and the severity greater with increased exposure.n~e 
erythema is followed by tenderness, and in severe cases, 
blistering, which may become confluent. Discomfort may be 
severe; edema commonly occurs in the extremities and face; 
chills, fever, nausea, tachycardia, and hypotension may be 
present. In severe cases such symptoms may last for as long 
as a week. Desquamation is conlmon about a week after 
sunburn, even in areas that have not blistered. 

After UV exposure, skin pigment undergoes two changes: 
immediate pigment darkening (IPD, Meirowsky phenom- 
enon) and delayed melanogenesis. IPD is maximal within 
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hours after sun exposure and results from metabolic changes 
and redistribution of the melanin already in the skin. It 
occurs after exposure to long-wave UVB, UVA, and visible 
light. Wlth large doses of UVA, the initial darkening is 
prolonged and may blend into the delayed melanogenesis. 
IPD is not photoprotective. Delayed tanning is induced by 
the same wavelengths of UVB that induce erythema, begins 
2 to 3 days after exposure, and lasts 10 to 14 days. Delayed 
melanogenesis by UVB is mediated through the production 
of DNA damage and the formation of cyclobutane 
pyrimidine dimers (CPD). Therefore, although UVB-induced 
delayed tanning does provide some protection from further 
solar injury, it is at the expense of damage to the epidermis 
and dermis. Hence, tanning is not recommended for sun 
protection. Commercial sunbed-induced tanning, while 
increasing skin pigment, does not increase UVB MED, and is 
therefore not protective for UVB damage. An individual's 
inherent baseline pigmentation, ability t o  tan, and the ease 
with which they bum are described as hislher "skin type." 
Skin type (Table 3-1) is used to determine starting doses of 
phototherapy and sunscreen recommendations, and reflects 
the risk of development of skin cancer and photoaging. 

Exposure to UVB and W A  causes an increase in the 
thickness of the epidermis, especially the stratum corneum. 
This increased epidermal thickness leads to increased 
tolerance to further solar radiation. Patients with vitiligo 
may increase their UV exposure without burning by this 
mechanism. 

Treatment 
Once redness and other symptoms are present, treatment of 
sunburn has limited efficacy. The damage IS done and the 
Inflammatory cascades triggered. Prostaglandins, especially 
of the E series, are important medrators. Aspirin (ASA) and 
nonsteroidal anti-inflammatory drugs (NSAIDs), including 
indomethacin, have been studied, as well as topical and 
systemlc steroids. Medium potency (class 11) top~cal steroids 
applted 6 h after the exposure (when erythema first appears) 
glve about a 10% to 20% reduction in signs and symptoms. 
Since oral NSAIDs and systemlc steroids have been tested 
prtmanly pnor to or  immediately after sun exposure, there 
is insufficient evldence to recommend their routlne use, 
except immediately after solar over-exposure. The addition 
of the leukotriene inhlb~tor, mizolastine (blocks 5-lipoxy- 
genase), to ASA treatment can reduce solar erythema and, 
potentially, sunburn. Topical green tea polyphenols may also 
prevent the adverse effects of solar radrat~on. Unt~ l  these 
new approaches have been more extens~vely tested, treat- 
ment of sunburn should be supportive, w ~ t h  pain manage- 
ment (using acetammophen, ASA, or NSAIDs), plus soothing 

- - - 
Table 3-1 Skin types (phototypes) .. .. .. ~ 
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I Whit5 Always burns, never tans 
I I  Whiti Always burns, tans minimally 
111 White Bums moderately, tans gradually 
IV Ol~ve M~nimal burning, tans well 
V Brow Rarely bums, tans darkly 
VI Dark Never burns, tans darkly black 

top~cal emollients or  corticosteroid lotions. In general, a 
sunburn victim experiences at Ieast 1 or 2 days of discomfort 
and even paln before much rel~ef occurs. It 1s not uncommon 
for sunburn victims to miss work. 

Prophylaxis 
Sunburn is best prevented. Use of the W index, published 
daily by the Nationalweather Service formany US cities and 
found in newspapers, facilitates taking adequate precautions 
to prevent solar injury. Numerous educational programs have 
been developed to make the public aware of the hazards 
of sun exposure. Despite this, sunburn and excessive sun 
exposure continue to occur in the US and Western Europe, 
especially in white persons under the age of 30, among 
whom more than 50% report at least one sunburn per year. 
Sun protection programs have four messages: 1) avoid midday 
sun; 2) seek shade; 3) wear protective clothing; and 4) apply 
a sunscreen.The period of highest UVB intensity, between 9 
AM and 3 to 4 PM, accounts for the vast majority of poten- 
tially hazardous UV exposure. This is the time when the 
angle of the sun is less than 45" or when a person's shadow 
is shorter than hislher height. In temperate latitudes it is 
almost impossible to burn if these hours of sun exposure 
are avoided. Trees and artificial shade provide substantial 
protection from UVB. Foliage in trees provides the equi- 
valent of sun protection factor (SPF) 4 to 50, depending on 
the density of the greenery. Clothing can be rated by its 
ability to block W B  radiation. The scale of measure is the 
W protection factor (UPF) (analogous to SPF in sunscreens). 
Although it is an in vitro measurement, as with SPF, it 
correlates well with the actual protection the product 
provides in vivo. In general, denser weaves, older, washed 
clothing, and loose-fitting clothing screen UVB more 
effectively. Wetting a fabric may substantially reduce its 
UPF. Laundering a fabric in a Tnosorh-containing material 
(SunGuard) will add substantially to the UPF of the 
fabric. Hats with at least a 3-inch brim all around are 
recommended. 

A sunscreen's efficacy in blocking the UVB (sunburn 
inducing) radiation is expressed as an SPF. This is the ratio 
of the number of MEDs of radiation required to induce 
erythema through a thin film of sunscreen (2 mglcm2), 
compared with unprotected skin. Most persons apply 
sunscreens in too thin a film, so the actual "applied S P F  is 
about half that on the label. Sunscreening agents include 
UV-absorbing chemicals (chemical sunscreens) and UV- 
scattering or -blocking agents (physical sunscreens). Avail- 
able sunscreens, especially those of high SPFs (>30) usually 
contain both chemical sunscreens (such as p-aminobenzoic 
acid [PABA], PABA esters, cinnamates, salicylates, anthra- 
nilates, henzophenones, benzylidene camphors [Mexoryl], 
dibenzoylmethanes [Parsol 17891, and linosorb SIM) and 
physical agents (zinc oxide or  titanium dioxide). They are 
available in numerous formulations, including sprays, gels, 
emollient creams, and wax sticlcs. Sunscreens may be 
water resistant (maintaining their SPF after 40 min of water 
immersion) or  waterproof (maintaining their SPF after 80 
min of water immersion). 

For skin types I to III (see Table 3-I), daily application of 
a sunscreen with an SPF of 15 in a facial moisturizer, founda- 
tion, or aftershave is recommended. For outdoor exposure, 
a sunscreen of SPF 15 or higher is recommended for regular 
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use. In persons with severe photosens~tiv~ty and at times 
of high sun exposure, high-intensity sunscreens of SPF 30+ 
w ~ t h  inorgan~c blocking agents may be requlred.Application 
of the sunscreen at least 20 min before and 30  mln after sun 
exposure has begun is recommended. This dual applicahon 
approach will reduce the amount of skin exposure by two- to 
three-fold over a single application. Sunscreen should be 
reapplied after swlmming or vlgorous activity or toweling. 
Sunscreen tailure occurs mostly in men, due to failure to 
apply it  to all the sun-exposed sk~n ,  or failure to reapply 
sunscreen after swimming. Sunscreens may be applied to 
babies (under 6 months) on limited areas,Vitamin D supple- 
mentation may be recommended with the most stringent 
sun-protection piactices. 

Photoaging and cutaneous immunosuppression are 
mediated by UVA as well as W B .  For this reason, sunscreens 
with unproved UVA coverage have been developed (Parsol 
1789, Mexoryl, 'Iinosorb). Tbe UVA protection does not 
exactly parallel the SPF on the label. If UVA protection a 
sought, a cornblnation sunscreen with Inorganic agents and 
UVA organic sunscreens (identitied by name in the list of 
ingredients) IS recommended. 

Abarca .IF, et al. Increase In sunburns and photasensltiv~ty dls- 
orders at the edge of the Antarctic ozone hole, Southern 
Ch~le. 19862000. J Am Acad Demlatol 2002:46:193. 

Baron ED, Stevens SR: Sunscreens and immune protection. Br 
J Dermatol2002;146:933. 

Barr J. Spray-on sunscreens need a good rub. J Amer Acad 
Dermatol 2005;52:180. 

Dlffey BL When should sunscreen be reapplied? J Am Acad 
Dermatol 2001;45.882. 

Dlffey BL, Dlffey JL: Sun pratectlon with trees. Br J Dermatol 
2002:147:385. 

Drlscoll MS, Wagner RF: Clinical Management of the Acute 
Sunburn Reaction. Cutls 2000;66:53. 

Dute~l L, et al. A randomized, controlled study of the safety and 
efficacy of topical corticostero~d treatments of sunburn In 
healthy volunteers Clin Exp Dermatol 2002;27:314. 

Grundmann J, et al: UV erythema reduc~ng capaclty of mlzo- 
lastine compared to acetylsallcyl~c actd or both combined 
In comparlson to indomethacin. Photochem Phorobiol 2001; 
74:587. 

Hampton PH, et al: Implication for photosensit~ve patients of 
ultraviolet A exposure In veh~cles. Br J Dermatol2004;151:873. 

Kolilas N, et al. D~urnal and seasonal vanatlons of the UV out-off 
wavelength and most erythemally affectwe wavelength of 
solar spectra. Photodermatol Photolmmunol Photomed 2003; 
4 "  0" I O.02,. 

Kullavanljaya P, et al: Photoprote~n. J Amer Acad Dermatol 
2005.52:937. 

Llm HW, et al: Sunlight, tanning booths a d  vrtamln D. J Am 
Acad Dermatol 2005;52:868. 

Moehrle M, et al. UV exposure in cars. Photodermatol Photo- 
lmmunol Photomed 2003;19:175. 

Mor~son W: Photoprotection by Clothtng. Dermatol Ther 
2003;16.16. 

Poon TSC, et al. Prevention of Immunosuppression by sun- 
screens in humans IS unrelated to protection from erythema 
and dependent on protection from ultrav~olet A in the 
face of constant ultravtolet B protectton. J Invest Dermatol 
2003,121;184. 

Saraiya M, et al. Sunburn prevalence among adults ~n the Unlted 
States, 1999. Am J Prev Med 2002;23:91. 

Th~eden E, et al: Sunburn related to UV radiat~on exposure, age, 
sex, occupation and sun bed use based on time-stamped 
personal doslmetly and sun behavlour dianes. Arch Dermatol 
2005,141 :482. 

Wang SO, et al: Reduct~on of ultraviolet transm~sslon through 
cotton T-shirt fabrics wlth low ultraviolet protection by various 
laundering methods and dye~ng: Clinical iqplications. J Am 
Acad Dermatol 2001;44:767. 

Wnght MW, et al Mechanisms of sunscreen fa~lure. J Am Amd 
Dermatoi 2001 ;44:781. 

Ephelis (Freckle) and Lentigo 
Freckles are small (c0.5 cm) brown macules that occur in 
profusion on the sun-exposed skin of the face, neck, 
shoulders, and backs of the hands. They become prominent 
during the summer when exposed to sunhght and subside, 
somehmes completely, during the winter when there is no 
exposure, Blonds and red-heads with blue eyes and of Celtic 
origin (skln types I or 11) are especially susceptible. Ephelides 
may be genet~cally determined and may recur in successwe 
genent~ons in similar locations and patterns They usually 
appear around age 5. 

Ephel~s must be differentiated from lenhgo sinzptes. 
The lentigo is a benlgn discrete hyperpigmented maculc 
appearing at any age and on any park o r  the body, ~ncludmg 
the mucosa. Tbe intens~ty of the color is not dependent 
on sun exposure. The solar lentigo (frequently misnamed 
"liver spot") appears at a later age, mostty in persons with 
long-term sun exposure, The backs of the hands and face 
(especially the forehead) are favored sites. 

Histologically, the ephelis shows increased production 
of melan~n pigment by a normal number of melanocytes. 
Otherwise, the epidermis is normal, whereas the lentigo has 
elongated rete ridges that appear to be club shaped. 

Freckles and lentigenes are best prevented by appropriate 
sun protect~on, Cryotherapy, top~cal tret~nom, and adapalene 
are effective in the treatment of solar lentigenes. 

Photoaging (Dermatoheliosis) 
The characteristic changes induced by chronic sun exposure 
are caned photoaging o r  dermatohettosu. An individual's 
risk for developing these changes correlales with hrslher skin 
type (see Table 3-1). Risk for melanoma and nonmelanoma 
skm cancer is also related to skln type.The most susceptible 
to the deleter~ous effects of sunl~ght are those of skin type 
I-blue-eyed, fair-complex~oned persons who do not tan. 
They are frequently of Irish or other Celtic orAnnlo-Saxon 
descent. Individuals who have developed photoa&ig have 
the genetic susceptibility and have had sufficient actinic 
damage to develop skin cancer, and therefore requlre more 
frequent and careful cutaneous exarninabons. 

Chron~c sun exposure and chronologic aging may lead 
to skin changes by sslmilar mechanisms, and hence may 
be add~bve. In addihon, cigarette smoking is especially 
~mportant in the development of skin wrinkles, again by 
~dent~ca l  b~ochem~cal mechanisms, hence the lnabllity of 
observers to distinguish accurately solar- versus smoking- 
~nduced skin aging. The areas primarily affected by photo- 
aglng are those regularly exposed to the sun: the V area of 
the neck and chest, back and sides of the neck, face, backs 
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Fig. 3-15 Cutis 
rhomboidalis nuchae. 

of the hands and extensor arms, and ln women the s k ~ n  
between the knees and ankles. The skin becomes atrophic, 
scaly, wrinkled, melastlc, or leathery wlth a yellow hue 
(Mllian citrlne skin) In some persons of Celt~c ancestry, 
dermatoheliosis produces profound epidermal atrophy 
w~thout wrinklmg, resulhng In an almost translucent appear- 
ance of the s k ~ n  through whlch hyperplastic sebaceous 
glands and prominent telangiectas~as are seen. These 
pelsons appear to be at high rrsk for nonmelanoma skin 
cancer. Plgmentatlon is uneven, wlth a mixture of poorly 
demarcated hyperpigmenkd and white atraphic macules 
observed. The photodamaged skin appears generally darker 
because of these lrregularlties of pigmentailon, plus dermal 
hemos~derosis from actinic purpura (see below). Solar 
lentigines occur on the face and dona of the hands. 

Many of the textural and tinctorial changes In sun- 
damaged skln are caused by alterations in the upper dermal 
elastic tissue and collagen. This process is called solar 
(actlnlc) elnstos~s, which Imparts a yellow color to the sk~n .  
Many chnical variants of solar elastosis have been described, 
and an affected individual may simultaneously have many of 
these changes Small yellowish papules and plaques may 
develop along the sides of the neck.They have been variably 
named stnated beaded hnes (the result of sebaceous hyper- 
plasm) or fibroelnstolytic papulos~s of the neck (pseudoxan- 
thoma elasticum-like pap~llary dermal elastolysts), which IS 
caused by solar elastosts, At times, usually on the face or 
chest, tlns elastosis may £ o m  a macroscopic, translucent 
papule w ~ t h  a pearly color that may closely resemble a basal 
cell carcinoma (Dubreu~lh elastoma, actinic elastotlc 
plaque). Slmtlar plaques may occur on the hellx o r  antihelix 
of the ear (elastotlc nodules of the ear). Po~kllodenna of 
Civatte refers to reticulate hyperpigmentation w ~ t h  
telangiectasia, and slight atrophy of the sides of the neck, 
lower antenor neck, andV of the chest The submental area, 
shaded by the chln, IS spared (Flg. 3-14). Polkiloderma of 
Clvatte frequently presents In fair-skinned men and women 
in their mld-to-late 30s or early 40s. Cl~tts rhoinbo~dalis 
iluchae (sailor's or  farmer's neck) is charactenst~c of long- 
term, chronic sun exposure (Fig. 3-15).The skin on the back 
of the neck becomes thickened, tough, and leathery, and the 
normal sltln marlc~ngs are exaggerated. Nodular elastoldosls 
w ~ t h  cysts and comedones occurs on the inferior periorbital 
and malar skin (Favre-Raco~rchot syndroille) (Fig. 3-16) on 

1 Rg. 3-16 Favre- 
Racouchot syndrome 
(nodular elasstoldosls 
w~th  CVSIS and 

the forearms (actinic comedonal plaque) or  helix of the ear. 
These lesions appear as thickened yellow plaques studded 
with comedones and keratinous cysts. 

Telangiectasias over the cheeks, ears, and sides of the 
neck may develop. Because of the damage to the connective 
tissue of the dermis, skin fragility is prominent, and patients 
note skin tearing from trivial injuries. Most commonly, 
patients complain that even minimal trauma to their 
extensor arms leads to an ecchymosis, a phenomenon called 
actinic purpura. As the ecchymoses resolve, dusky brown 
macules remain for months, increasing the mottled appear- 
ance of the skin.White stellate pse~rdoscars on the forearms 
are a frequent complication of this enhanced skin fragility 
(Rg. 3-17). In some patients, soft, flesh-colored to yellow 
papules and nodules coalesce on the forearms to form a 
cordlike band extending from the dorsal to the flexural 
surfaces (solar elastotic ba~tds). 

UVB and UVA radiation induce reactive oxygen species 
(ROS) and hydrogen peroxide. Acting through AP-1, 
transcription of various matrix-degrading enzymes is 
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Fig 3-17 Stellate 
oseudoscaw. 

purpun due to vascular fragility. Hlstologcaily the colloid 
consists of intradermal, amoipho~~s fissured eosinopbil~c 
material. In adult colloid milium lesions appear in the sun- 
exposed areas of the hands, face, neck, forearms, and ears in 
middle-aged and older adults, usually men. Lesions often 
coalesce into plaques, and may rarely be verrucous. Petro- 
chem~cal exposures have been associated with adult collo~d 
mllium. Lesions have been induced by sunbed exposure, and 
can be un~lateral, usually in commercial drivers Adult colloid 
mllium may be considered a papular variant of solar 
elastosis. The colloid material is derived from elastic fibers, 
and solar elastosis is found adjacent to the areas of colloid 
degeneration histologically. Juvenile colloid milium is much 
rarer. It develops before puberty and there may be a family 
history. The lesions are similar to the adult form, but appear 
initially on the face, later extending to the neck and hands. 
Sun exposure also appears to be important in inducing lesions 
of juvenile collo~d milium. Juvenile colloid m~lium, ligneous 
conlunctivitis, and ligneous periodontitls may appear in 
the same patient and are probably of simdar pathogenesis. 
Histologically, jwenile colloid milium can be distingu~shed 
from adult colloid milium by the finding of keratinocyte 
apoptosis in the overlyhg epidermis.The colloid matenal in 
juvenlle colloid milium is derived from the apoptotic 
lcemtinocytes and stains for cytokeratin. 

upregulated, specifically MMP-1 (collageuase), MMP-3 
(stromelysin I), and MMP-9 (gelatinase). MMP-1 cleaves a 
crltical site on collagens types I and III, creating collagen 
fragments which are further degraded by MMP-3 and -9 
Collagen fragments plus downregulation of procollagen 
promoters through AP-1 both lead to a marked decrease in 
new collagen formation in UV-exposed skm. In darkly pig- 
mented persons, UV exposure does not activate MMP-1, in 
part explaining the protect~ve e E s t  of skin pigmentation 
agalnst photoaging. In chronologically aged skin, due 
perhaps to ROS generation, MMP-1 levels are also increased 
thmugh AP-1 and collagen fragmenls are increased four-fold. 
Thus, chronologic aging and photoaging may be mediated 
through an identical biochemical mechanism. 

Histologically, chronically sun-exposed skm demonstrates 
homogenization and a famt blue color of the connective 
t ~ u u e  of the upper reticular dermts, so-called solnr elasfoszs. 

Prevention and Treatment 
Since both W B  and UVA are capable of inducing the tissue- 
destmctive biochemical pathways implicated in photoaging, 
sun protection against both portions of the UV spectrum 
1s required to prevent photoaging. Because photoaging, like 
other forms of radiation damage, appears to be cumulative, 
reducing the total lifetime UV exposure is the goal. ?he 
guidelines outlined above for sunburn prophylaxis should be 
followed. 

The regular use of emollients or moistunzing creams to 
the areas of sun damage will reduce scaling and may improve 
fragility by makmg the skin more pliable. a-Hydroxy acids 
may improve skin texture when used in lower, nommitating 
concentrations. Topical hetinoin, adapalene, and tazamtene 
can improve the changes of photoaging. Changes are slow 
and irritation may oceur.The surgical and laser treatments of 
photoaging are discussed in Chapter 37. 

This "elastotic" material is derived largely fmm elasticfibers, 
stains with histochemical stains for elastic fibers, and demon- 
strates marked increased deposition fibul&;! and its; Balus L, et al. F~bmelastolytic papulosis of the neck: a repott of 
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immediately below the epiderma and above Ule elastotic elastosbs. J Am Acad Dermatol 1995;32:1016. 
. < Chowdhurv MMU. et al: Juvenlle colloid millurn associated with 

Colloid Milium There are two forms of colloid milium: 
adult and juvenile. Cases of "nodular" colloid degeneration 
or "paracolloid" may represent severe presentattons of adult 
colloid milium or cases of nodular amyloidosis, but these 
cases are few in number and reports of them occurred priar 
to technologies that could have better elucidated their 
etiology. P~gmented ionns of colloid milium associated with 
hydroqninone use represent ochronosis-like pigmentation. In 
both the adult and juvenile forms of colloid milium, the 
primary s k i  lesion is a translucent, flesh-colored, or slightly 
yellow 1- to 5-mm papule. Minimal trauma may lead to 
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PHOTOSENSITIVITY 
Photosensrtivity disorders include cutaneous reactions 
that ate chemically induced (from an exogenous source). 
metabolic (inborn errors such as the porphyrias, resulbng in 
the production ol endogenous photosensitizers), idiopathic, 
and lieht-exacerbated disorders lpenetic and acouited). w ~- 
Drug-induced photosensitivity and photoallerg~c conlact 
dermatitrs are discussed in Chapter 6. 

Chemical ly- Induced Photosens i t iv i ty  
A number of substances known as photosensitizers may 
induce ah abnormal reaction in skin exposed to sunlight or 
~ t s  equrvalent.These substances may be delivered to the skin 
externally (by contact) or internally by enteral or parented 
adminrstration. The result may be a markedly increased 
sunburn response without prior allergic senqitization called 
phototo.vicity. Phototoxicity may occur from both externally 
applred (phytophotodermatitls and berloque dermat~tis) or 
internally administered chemicals (pholotoxic drug reactron). 
In contrast, photoallerg2c reactions are true allergic sensiti- 
zations triggered by sunlight, produced by etther internal 
admrnistration (photoallergic drug reaction) or  by external 
contact (photoallergic contact dermatitis). Chem~cals capable 
of inducing phototoxic reaclions may also produce 
photoallergic reaclrons, 

In the case of external contactants, the distrnctron between 
phototoxicity and photoallergy is usually straightforward: 
the former occurs on initlal exposure, has an onset of less 
than48 h, occuts in the vast majority of persons exposed to 
the phototoxic substance and sunlight, and shows a histo- 
logic pattern simrlar to sunburn. By contrast, photoallergy 
occurs only in sensrtrzed persons, may have a delayed onset 
(up lo 14 days-a per~od of sensit~zation), and shows hlsto- 
logic features of contact dermatitrs. 

Action Spectrum 
Chemrcals known to cause photosensitivity (photosensitrzers) 
are usually resonatrng compounds with a molecular weight 
of less than 500 Absorption of radinnt energy (sunlight) by 
the photosensitizer produces an excited state, which in 
reluming to a lower energy state gives off energy through 
fluorescence, phosphorescence, charge transfer, heat, or 

formation of free radicals. Each photosensitizing substance 
absorbs only specific wavelengths of light, called its absorp- 
rioii spectrunt.The specific wavelengths of light that evoke a 
photosensitive reactron are called the action spectrum. 
The actron spectrum is included in the absorpdon spectrum 
of the photosensitizing chem~cal. The action spectrum for 
photoallergy is mostly in the long ultraviolet (UVA) region 
and may extend into the v~sible light region [320-425 nm). 

Photosensltrvity reactions occur only when there is 
sufficient concentration of the photosenshzer m the skin, 
and the skin IS exposed to a sufficient intensrty and duration 
of light in the action spectrum of that photosensitizer.The 
intensity of the photosensitivity reaction is, in general, dose 
dependent and is worse with a greater dose of photo- 
sensitizer and greater light exposure. 

Phototoxic Reactions 
A phototoxic reaction is a nonimmunologic reaction that 
develops aIter exposure to a specific wavelength and inten- 
sity oflight in the presence o f a  photosensitiz&g substance. 
It is a sunburn-type reaction, wrth erythema, tenderness, and 
even blatenng occurrrng only on the sun-exposed parts.This 
type of reaction can be elicited in many persons who haveno 
previous lustory of exposure m sensitivify to that particular 
substance, but individual susceptibility varres widely. In 
general, to  elicit a phototoxrc reaction, a considerably greater 
amount of the photosensitizing substance is necessary than 
to induce a photoallergic reaction. The erythema begins 
(like any sunburn) within 2 to 6 h but worsensfor 48 to 96 h 
before hegrnnrng to subside. Exposure of the nailbed may 
lead to onychalys~s, called photo-onycholysis. Phototoxic 
reacllons, especially from topically applied photosensitizers, 
may cause marked hyperplgmentation, even without stgni- 
ficant precedrng erythema. The action spectrum for most 
phototoxic reactions is in the UVA range. 

Phototoxic Tar Dermatitis Coal tar, creosote, crude coal 
tar, or pitch, in conjunction with sunlight exposure, may 
induce a sunburn reaction assocrated with a severe burnlng 
sensation (tar "smarts" or "flashes"). Since these volatile 
hydrocarbons may be airborne, the patient may give no 
history of touchlng tar products.The hurning and erythema 
may continue for 1 t o  3 days. While up to 70% of white 
persons exposed to such a combination develop this 
reaction, persons with type V and VI skm are protected by 
their constitutive skrn pigmentation. Following the acute 
reactaon, hyperpigmentation occurs, which may perslst 
for years. Coal tar or its derivatives may be found in 
cosmetics, drugs, dyes, insecticides, and disinfectants. 

Phytophotodermafitis (Berloque Dermatitis) Furo- 
coumarins rn many plants may cause a phototoxic reaction 
when they come in contact with moist skin that is then 
exposed to UVA light. This is called phytophotodenatitis. 
Several hours after exposure, a burning erythema occurs, 
followed by edema and the development of ves~cles or 
bullae. An intense residual hyperpigmentation results that 
may persist for weeks or months.The intensity of the initial 
phototoxic reaction may be mild and may not be recalled by 
the patrent despite significant hyperpigmentation. This has 
been referred to as Berloque dermatitis.The addition of oil 
of Bergamot eontainlng 5-n~ethoxypsoralen to commercial 
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products is restricted in Europe. However,."Florida Water" 
and "ICanagna Water," popular colognes in the Hispanic, 
African American, and Caribbean communities, contain this 
potent photosensitizer. 

Most phototoxic plants are in the families Umbelliferae, 
Rutnceae (rue), Conipositae, and Moraceae. Incriminated 
plants include agrimony, angelica, atrillal, bavachi, blin weed, 
buttercup, common rice, cowslip, dill, fennel, fig, garden and 
wild carrot, garden and wild parsnip, gas plant, goose foot, 
zabon, lime and Persian lime, lime bergamot, mastenuort, 
mustard, parsley, St John's wort, and yarrow. In Hawaii the 
anise-scented mokihana beny (Pelea aizisata) was known to 
natives for its phototoxic properties (the mokihana bum). 
Like the lime, it is a member of the lue family.Aromatherapy 
containing bergamot oils or  home tanning solutions 
containing fig leaves can produce phytophotodermatitis. 
These may be widespread and severe enough to require burn 
unit management. 

Occupational disability from exposure to the pink rot 
fungus (Sclerotinia sclerotiorunz) present on celery roots 
occurred in celery farmers in upper Michigan and Florida. In 
addition, disease-resistant celery contains furanocoumarins 
and was the probable source of phytophotodermatitis in 
grocery workers. Celery ingestion has led to a severe 
phototoxic eruption. 

Dermatitis bullosa s t~iata  pratensis (grass o r  meadow 
dem~atitis) is a phytophotodermatitis caused by contact not 
with grass, but with yellow-flowered meadow parsnip or  a 
wild, yellow-flowered herb of the rose family. The eruption 
consists of streaks and bizarre configurations with vesicles 
and bullae that heal with residual hyperpigmentation. The 
usual cause is sunbathing in fields containing the phototoxic 
plants. Similarly, tourists in the tropics will sometimes rinse 
their hair with lime juice outdoors and streaky hyperpigmen- 
tation of the arms and back will result where the lime juice 
runs down (Fig. 3-18). 

Blistering phytophotodermatitis must be differentiated 
from rhzls dernzatitis.The vesicles and bullae of rhus are not  
necessarily limited to the sun-exposed areas, and itching is 

Fig. 3-18 
Phytophotodermatits 
, the patlent had 
rlnsed her haw with 
lhme juice in Mex~co 

the most prominent symptom. Leszons continue to occur 1n 
rhus dermatitis for a week or more. In phytophotodermatitls 
the reaction 1s lim~ted to sun-exposed sites, a burning pam 
appears wlthin 48 h, and marked hyperpigmentat~on results. 
The asymmetly, atypical shapes, and streaking of the lesions 
e most helpful in suspecting the diagnos~s. 

Treatment of a severe, acute reachon 1s slmilar to the 
management of a sunburn, with cool compresses, mlld anal- 
gesics if required, and topical emollients. The hyperpigmen- 
tation is best managed by "tincture of time." Use of topical 
steroids and stnct sun avoidance zmmediately followmg the 
injury may protect against the hyperpigmentation. 
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Idiopathic Photosensitivity Disorders 
This group mcludes the photosensitivity diseases for whlch 
no cause is lcnown. They are not associated with external 
photosensitizers (except for some cases of chronic actinic 
dermalitls) or mborn errors of metabolism. 

Polymorphous Light Eruption Polymorphous light 
eruption (PLE, PMLE) is the most common form of photo- 
sensitivzty. In vanous studies among Northern European 
whtte persons, a history of PLE can be ellcited in between 
5% and 20% of the adult population. It represents about 
one-quarter of all photosensit~ve patlents in referral centers. 
A11 races and skin types can be affected. The onset 1s typi- 
cally in the first t h ~ e e  decades of life and females outnumber 
males by 2 or  3: 1.The pathogenesis is unknown, but a family 
hlstory may be ellcited m between 10% and 50% of 
patients. It has been reported by some lnvestlgators that 
10% to 20% of patlents with PLE may have pos~tlve anti- 
nuclear antigens (ANAs), and a famlly hlstory of lupus 
erythematosus. Photosens~tive systemic lupus erythematosus 
(SLE) patlents may glve a histoty of PLE-like eruptions for 
years before the diagnosis of SLE 1s made. PLE patlents should 
be followed for the development of symptoms of SLE. 

Climcally, the eruption may have several different mor- 
phologies, although in the lnd~vldual patrent the morphology 
is usually constant. The papular (or erythematopapular) 
variant is the most common, but papulovesicular, eczema- 
tous, erythematous, and plaque-l~ke les~ons also occur 
(Fig. 3-19). Plaque-like lesions are more common in elderly 
patients and may closely s~mulate lupus erythematosus, w ~ t h  
mdurated, erythematous, fixed, scaling lesions. In Afrlcan 
Americans, a pinpoint papular variant has been observed, 
closely simulatmg lichen nitldus, but showing spongiotlc 
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Fig. 3-19 Polymorphaus light eruption, papulovestcular variant 

Fig. 3-20 Polyrnorphous light eruphon, micropapular variant 
resembling llchen nitidus. 

dematitis histologically (Fig. 3-20). Scarring and akrophy do 
not occur: however, in darkly pigmented races, marked 
postidammatory hyper- or hypo-pigmentation may occur. 
In some patients, prulitus only without an eruption may he 
reported (PLE sine eruptron). Some of these patients will 
develop typical PLE later in life. 

The lesions of PLE appear most typically 1 to 4 days 
after exposure to sunlight. Patients may report itching and 
erythema during sun exposure, and development of lesions 
within the first 24 h.A change in the amount of sun exposure 
appears to be more crihcal than the absolute amount of 
radiation. Patients living in trop~cal climates may he free 
of eruption, only ta develop disease when they move to 
temperate zones, where there is more marked seasonal 
variation in UV intensity. Amas of involvement include the 
face, theV area of the chest, neck, and arms. In general, for 
each indrvidual certain areas are predisposed. However, 
typically areas protected during the winter, such as the 
extensor forearms, are particularly affected, whereas areas 
exposed all year (face and dorsa of hands) may be relatively 
spared.The eruption appears most commonly in the spring. 
Often the eruption improves with continued sun exposure 
(hardening) so that patients may be clear of the condition in 
the summer or autumn. 

The reported action spectrum of PLE varies, possibly 
depending on the different ethnic backgrounds of reported 

- R@. 3-21 Juvsn~le 
spring efupt~on of 
the ear. 

populations. In European white persons, phototesting gives 
normal results in one-third, a reduced MED to W A  and 
UVB in one-thid, and a reduced MED to UVA alone in 
one-third. In the US, UVB-pcrsttive phototesttng may be 
more common, but still a substantial pornon of patients 
have negative phototesting. Patients often report eruptions 
foIlowing sun exposure through window glass.Visible light 
sensitivity can also occur, albeit, very rarely. Women more 
commonly than men are sensitive to W A  onIy, and men are 
more commonly sensitive to visible light. Men, although the 
minority of PLE patients, tend to have more severe PLE and 
broader wavelengths of sensitivity. If an abnormal response 
occurs during phototesting, it is in general only erythema, 
and MED testing does not generally reproduce the eruption. 
Provocation testing with repeated exposures may be 
required. Most patients react more in affected sites, and in 
some, lesions can only be induced in akcted areas. IgE 
levels may be elevated. 

An unusual variant of PLE is jz~veizile sprbig emptlon of 
fke ears (Frg. 3-21). This occurs most commonly in boys 
aged 5 to 12 yearn, hut may occur in young adult males. It 
presents in the spring, often after sun exposure on cold but 
sunny days. Large outbreaks may occur in boys' schools. 
The fypical lesions are grouped small papules or papulo- 
ves~cles on the helices. Lesions may form visible vesicles and 
crusting. It is self-limited and does not scar. W A  is the 
inducing spectrum, and some patients also have lesions of 
PLE elsewhere. The histologic picture is identical to that 
of PLE. 

In the dlfferentil diagnosis of PLE, the following should 
be considered: lupus erythematosus, photosensitive drug 
eruption, prurigo nodularis, and photoallergic contact 
dermatitis. Histopathologic examination, ANA testing, and 
direct immunofluorescence (DIF) are helpful in distinguish- 
tng these diseases. Differentlatton from lupus erythematosus 
of the subacute type may he difficult. Serologic testing alone 
may not distinguish PLE frem SLE, due to the possibility of 
positive ANA tests in PLE patients. Lupus erythematosus 
may present initially with photosensitivity before other 
features of lupus erythematosus occur. 

Therapeutically, most patients with mild disease can be 
managed by avoiding the sun and using harrier protection 
and high SPF broad-spectrum sunscreens. It is critical that 
the sunblocks contain specific absorbers of long-wave UVA 
(Parsol 1789, Mexoryl, zinc oxide, and titanium dioxide). 
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Sunblocks containing more than one of these agents may 
be more effective (Anthelios L60). Since UVA is the most 
common triggering wavelength, good UVA coverage is 
critical. Most patients do not apply an adequate amount of 
sunscreen for it to be optimally effective.Tl~ese measures of 
photoprotection are critical for all patients, since they are 
free of toxicity and reduce the amount and duration of other 
therapies required. Patient education is very important in 
the management of this disease, and phototesting may be 
required to convince the patient that helshe is W sensitive. 
It will also determine the action spectrum.The use of topical 
steroids, frequently of super or high potency, in several daily 
to weekly pulses is successful in controlling the pruritus and 
clearing the eruption. Antihistamines (hydroxyzine, diphen- 
hydramine, or doxepin [Sinequan]) may be used for pruritus. 
Systemic corticosteroids in short courses may be necessary, 
especially in the spring. In patients whose condition is not 
controlled by the above measures, hardening in the spring 
with UVB, narrow-band UVB, or PUVA can dramatically 
increase the sun sensitivity of patients with PLE, and up to 
80% of patients can be controlled with phototherapy. In the 
most sensitive patients, systemic steroids may be needed at 
the inception of the phototherapy. Systemic hydroxychloro- 
quine sulfate (Plaquenil), 200 to 400 mglday, may be used. It 
has a delayed onset and is best instituted in the late winter 
to prevent spring outbreaks. Chloroquine or  quinacrine may 
be effective if hydroxychloroquine is not, but in general 
antimalarials are inferior to phototherapy. In the most 
severe patients, management with azathioprine, cyclosporin, 
thalidomide, or mycophenolate mofetil may be considered. 
If these agents are used in a patient considered to have PLE, 
an evaluation for chronic actinic dernlatitis should be 
performed, as patients with PLE rarely require these agents. 

Actinic Prurigo Actinic prurigo probably represents a 
variant of PLE; it is most commonly seen in Native 
Americans of North and CentralAmerica and Columbia.The 
incidence in Mexico has been reported to be  between 1.5% 
and 3.5%. It has been reported in Europe, Australia, and 
Japan as well. The female-to-male ratio is 2 to 61. Actinic 
prurigo in Native Americans in the US begins before age 
10  in 45% of cases and before age 20 in 72%. Up to 75% 
of cases have a positive family history (hereditary PLE of 
NativeAmericans). In Europe, 80% of cases occur before age 
10. In the Inuit Canadian population onset is later and 
frequently in adulthood. 

In childhood, lesions begin as small papules or papulo- 
vesicles that crust and become impetiginized. They are 
intensely pruritic and frequently excoriated. In children, the 
cheeks, distal nose, ears, and lower lip are typically involved 
(Fig. 3-22). Cheilitis may be the initial and only feature 
for years. Conjunctivitis is seen in 10% to 20% of patients 
(limbal-type vernal catarrah). Lesions of the arms and legs 
are also common and usually exhibit a prurigo nodule-like 
configuration (Fig. 3-23).The eruption may extend to involve 
sun-protected areas, especially the buttocks, but lesions in 
these areas are always less severe. In adults, chronic, dry 
papules and plaques are most typical, and cheilitis and 
crusting occur less frequently. Skin lesions tend to persist 
throughout the year in the tropics, although they are clearly 
worse during periods of increased sun exposure. In 
temperate and high-latitude regions, lesions occur from 

Fig. 3-23 Actinic prurigo, p~ r igo  nodularis-l~ke lesions. 

March through the summer and substantially remit in the 
winter. Hardening as seen with PLE does not occur. In up to 
60% of patients with actinic prurigo that presents before the 
age of 20, the condition improves or resolves within 5 years, 
whereas adults usually have the disease throughout life. 

Initial therapy is identical to that for PLE.Thalidomide has 
been used effectively and safely over many years in this 
condition. In cases refractory to or intolerant of thalidomide, 
cyclosporin A can be very effective. Topical cyclosporin A 
2% was effective in controlling limbal lesions in one case of 
actinic prurigo-associated conjunctivitis. 
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Brachioradial Pruritus PLE may present initially and 
only on the brachlomdial area. This type of brachioradial 
eruption was the inittal pattefn of brachioradial pruritus 
described and was termed solar prur i t~s  (Fig. 3-24). The 
majority of cases of brachioadial pruritus, and especially 
those characterized by severe, refmctory, intractable pruritus 
and secondary severe lichenificatlon are now felt to  
reptesent a form of neuropathic pruritus, related to cervical 
spine disease (see Chapter 4) Sunlight may be considered an 
elinting factor and cervrcal spine disease a predisposing 
factor in patients with bmchioradial pruritus. To identify 
those patients in w b m  pliotosensitivity plays a prominent 
role, a high SPF (UVAIUVB) sunscreen should be applied to 
one arm only for several weeks. In cases of PLE this usually 
leads to improvement of that one arm, as compared to the 
contralateral unprotected arm. In patients wrth prunarily 
neuropathrc dlsease, sunscceen applicahon leads to minrmal 
Improvement. 

Rg. 3-24 
Polymorphou~ 
eruption, 
brachioradlal 
dtstn'bution 

Solar Urticaria Solar urticaria is most common in 
females aged 20 to 40 years. W~thin seconds to minutes after 
light exposure, typical urticaria1 lesions appear and resolve 
in 1 to 2 11, rarely lasting more than 24 h. Delayed reactions 
rarely occur. Chronically exposed sites may have some re- 
duced sensitivily. In severe attacks, syncope, bronchospasm, 
and anaphylaxis may occur. 

Patients wrth solar urticaria may be sensit~ve to wave- 
lengths over a broad spectrum. The wavelengths of sensiti- 
vity and the minimal urticarlal doses may vary wrth 
anatomic site and over time within the same patient W A  
sensitivrty is the most common, but visible light sensitivity 
is also frequently reported. The photosensitlvity can be 
passively transferred, and irradiation of the patrent's serum 
wrth the activating wavelength and reinjection will create a 
wheal in the patient, but not in an unaffected patient. 
This suggests the presence of a circulahng photoinducible 
allergen to which the Individual patient with solar uhcaria 
is sensitive. 

Solar uriticaria is virtually always ~diopathm. Rarely, 
medications including tetracycline (but not minocydine), 
chlorpromazine, progestational agents, and repirinast have 
been reported to induce solar urticaria. Erythropoetic proto- 
porphyria and very rarely prophyria cutanea tarda may 
present mth lesions simulating solar urticaria.There are rare 
reports of solar urticaria in lupus erythen~atosus. 

Histologically, early les~ons contain eosinophils and 
ueutrophrls. Mast d l  degranuliltton occurs and elevated 
levels of histamine are present rn vessels draining lesions. 
Large amounts of eosinophil major basic protein are 
deposited in affected sites. 

The d~agnosis of solar urticaria is usually straightforward 
from the history, Phototesting is useful in solar urticaria to 
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determine the wavelengths of sensitivity, and to determine affected. Subungual hemorrhage may occur. Within 6 11 of 
the minimal urticaria1 dose (MUD) if UVA desensitization is exposure stinging begins. At 24 h or sooner erythema and 
being considered. edema appear, followed by the characteristic 2- to 4-mm 

Because many patients have sensitivity in the UVA or vesicles. Over the next few days these lesions iupture, become 
even visible range, standard sunscreens are of limited centrally necrotic, and heal with a smallpox-like scar. 
benefit.Antihistamines, especially the nonsedating H, agents Histologically, early lesions show intraepidermal vesicu- 
loratadine, cetirizine HCI, and fexofenadine may increase lation and dermal edema that evolves into a subepidermal 
the minimal urticaria1 dose 10-fold or more. Higher doses, bl is te~ Necrotic lesions show reticular degeneration of 
hvice or more than those standardly recommended, may be keratinocytes, with epidermal neclvsis flanked by spongiosis 
required (e.g. 180 mg of fexofenadine twice a day). These with a dense perivascular infillrate of neutrophils and 
plus sun avoidance are the first-line therapy PUVA or lymphocytes. Dermal vessels may be thrombosed, simulating 
increasing UVA exposures are effective in more difficult vasculitis. Lesions may be reproduced by repetitive WA, 
cases, the former having greater efficacy. Rush hardening with the action spectrum in the 330 to 360 nm range. 
may induce UVA tolerance, allowing patients to begin PUVA The differential diagnosis includes PLE, actinic prurigo, 
therapy. PUVA is effective, even if the patient is not sensitive and erythropoietic protoporphyria. Porphyrin levels are 
to UVA. Cyclosporin A (4.5 mglkglday) and intravenous normal in hydroa vacciniforme. In erythmpoietic proto- 
immunoglobulin (IVIG; 0.4 glkgtday for 5 days repeated porphyria the burning typically begins within minutes of sun 
monthly) have been anecdotally reported as effective. For exposure, and over time patients develop diffuse, thickened, 
the most difficult cases, plasmapheresis may be used to waxlike scarring, rather than the smallpox-like scars of 
remove the circulating photoallergen, allowing PUVA to be hydroa vacciniforme. Histologic evaluation is useful in 
given leading to remission. distinguishing these two conditions.Treatn1ent is principally 

to avoid sunlight exposure and to use broad-spectrum or 
barrier sunscreens that block in the UVA range. Prophylactic 

Beattie PE, et al: Characteristics and prognosis of idiopathic narmw-band UVB phototherapy in the early spring may be 
solar urticaria: A cohort of 87 cases. Arch Dermatol 2003; effective. 
139:1149. A subset of children and less commonly adults with 

Beissert S ,  et al: UVA rush hardening for the treatment of soiar photosensitive, hydroa vacciniforme-like skin lesions will 
urticaria. J Am Acad Dermatol 2000;42:1030. have latent Epstein-Barr virus infection.The infiltrate in their 
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reports. Br J Dermatol 2001;144:874. Hydma Vacciniforme Hydroa vaccinifo~me is a very 
rare, chronic photodermatosis with onset in childhood. Boys 
and girls are equally represented, but boys present earlier Chronic Acfinic Dermatitis Chronic actinic dermatitis 
and have disease on average for a longer time. There is a represents the end stage of progressive photosensitivity in 
bimodal onset (between ages 1 and 7 and between 12 and 16). some patients. It has replaced the terms persistent light 
The natural history of the disorder is for it to spontaneously reactivity, actiiiic laticuloid, photosensitive eczenfa, and 
remit before age 20, but rare cases in young adults do occur. chronic plzotosensitivity dermatitis. The basic components 
Lesions tend to appear in crops with disease-free intervals. of this disease are: 1) a persistent, chronic, eczematous erup- 
The ears, nose, cheeks, and extensor arms and hands are tion in the absence of exposure to known photosensitizers; 

I 
I 
I 
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2) usually broad-spectrum photosensitivity with decreased 
MED to UVA and/or UVB, and at times vis~ble light; and 
3) histology cons~stent with a chronic dermatitis with or 
wlthout features of lymphoma. 

Clmically, the dlsease predominantly affects middle-aged 
or elderly men. In the US, pat~ents with skin typesV andVI 
may be disproportionately affected. Skin lesions cons~st of 
edematous, scaling, thickened patches and pIaques that tend 
to be confluent. Lesions occur primarily or most severely on 
the exposed skin and may spare the upper eyelids, behind 
the ears, and the bottoms of wrinkles (Fig. 3-25). Involve. 
ment of unexposed sites often occun,progressing to erythro- 
dema  in the most severe cases. Marked depigmentation 
resembling vitiligo may result. Patients may not reahze their 
cond~tion is exacerbated by exposure to light. It may persist 
in all seasom. 

The pathogenesis of this syndrome is unknown. In some 
patients a preceding toptcal or oral photosensitizer may be 
imphcated, but the cond~tion fails to improve with discon- 
tinuation of the inciting agent. In about one-third of patients, 
photopatch testlng yields a positive response to prev~ously 
applied agents, especially musk ambrette, sunscreen 
ingred~ents, and hexachlorophene. Patch testing to standard 
agents may have a positive result in about 30% of patrents, 
but no particular relevance is found. However, m up to 85% 
of cases, sesqulterpene lactone contact sensitivity from 
Composltae has been identified 111Enrope. In add~tion, more 
than 75% of men over the age of 60 with sesqulterpene 
lectone sensitivity have abnormal phototesting results. 
CD8 (suppressorlcytotoxic) T-cells are dispmporhonately 
represented in the cutaneous infiltrates in the ma~ority of 
cases, and less commonly, in the peripheral blood. IgE levels 
may be elevated. 

The diagnosis of chronic actinic dermatitis is established 
by histolog~c evaluation and phototesting. Phototestmg often 
teproduces the lesions. Sixly-five percent of patients are 
sensitive to UVA and B and visible light, 22% to UVA and 
B, and 5% to UVB or UVA only. The finding of photo- 
sensitivity to UVA and UVB helps to differentiate chronic 
actlnic dermatitis from drug-induced photosensitiv~ty which 
usually exhibits only UVA photosentwity. PLE, photoallergic 

Flg. 3-25 Chronlc actinic dermatitis. 

contact dermatitis, airborne contact dermatitis, and mycosis 
fungoides or S&zary syndrome must be excluded. PLE is 
excluded by the broad-spectn~m reduced MED in chronic 
act~nic dermat~tis, although some patients may begin with a 
PLE-like disease that later meets the criteria for chronic 
actinic dennatltis. Contact dermatitis is excluded by patch 
and photopatch testing. Mycos~s fungoides may be difficult 
to differentiate from chronic actinic dermatitis in cases with , 
atyplcal histology. Phototesting is critical m these cases. I 
Mycosis fungoides should have a T-cell receptor marrange- 
ment in Iesional skin or per~pheral blood and usually shows 
a CD4 (helper) T-cell predominance in the les~ons, and in 
peripheral blood in the case of Sizary syndrome. 

Therapy for chronic actinic dermatitis IS drfficult. Possible ' 

topical photosensitizers should be identified by photopatch 
testmg and scrupulously avoided. Maximum sun avoidance 
and broad-spectrum sunscreens are essential. Topical and 
systemrc steroids are effective in some cases, but chronic 
toxicity of systemic steroids limits chronic usage. Topical , 
tamlirnus may be useful in some patients. Azithioprine, 50 
to 200 mglday, 1s the most reproducibly effective treatment 
and may be required annually during periods of increased 
sun intensity. Low-dose PUVA can be attempted, but is often 
not tolerated, even when used with topical and systemlc 
steroids. Hydroxyurea, 500 mg twice a day, benefited one 1 
patient. Cyclosporin A and mycophenolate mofetiI may be 
used in the most refractory patients. The use of immuno- 
suppressives may allow patients to tolerate PUVA therapy. 
With careful management about 1 in 10  patlents will lose 
their photosensitivity within 5 years, 1 In 5 by 10  years, and 
half of patients by 15 years. 
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Photosensitivity and HIV Infection Photosensihvity , 
resembling PLE, actinic prurigo, or chronic achnlc dermatitis 
is seen in about 5% of human immunodeficiency virus 1 

(HN)-infected persons. In general, photosensitivity a seen 
when the CD4 count is below 200 (often below 50), except 
in persons with a genetic pred~sposition (Native Amer~cans). 
Photosensitwlty may be the initial manifestation of HIV 
dlsease. African American patients are disproport~onately 
represented among patients with HIV photosensitivity. 
Photosensitivity may be associated .with ingestron of a 
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Fig. 3-27 Acute radiation burn during treatment of epAhel~od 
sarcoma. 

Fly. Y-LY nlv pllutuuclLIIlaLILLa. uaplslIInilmLlul resembling 
vitlligo. 

photosensitizing medication, especially NSAIDs or  
trimethoprim-sulfamethoxazole, but the skin eruption often 
does not improve even when the medication is discontinued. 
Histologically, the lesions may show subacute or chronic 
dermatitis often with a dense dermal infiltrate with many 
eosinophils. Histology identical to PLE, lichen planus or  
lichen nitidus may also occur. When the CD4 count is below 
50, especially in black patients, chronic actinic dermatitis 
with features of actinic prurigo is typical. Widespread 
vitiliginous lesions may develop (Fig. 3-26). Therapy is 
difficult, hut thalidomide may be beneficial. 

Bilu D, et al: Clinical and epidemiological characterization of 
photosensitivity in HIV-positive individuals. Photodemlatol 
Photoimmunol Photomed 2004:20:175. 

Maurer TA, et al: Thaiidornide treatment for prurigo nodularis in 
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Wong S N ,  Khoo LSW: Chronic actinic dermatitis as  the 
presenting feature of HIV infection in three Chinese males. 
Ciin Exp Dermatol 2003;28:265. 

RADIODERMATITIS 
The major target within the cell by which radiation damage 
occurs is the DNA. The effects of ionlzing radiation on the 
cells depend on the amount of radiation, its Intensity 
(exposure rate), and the characteristics of the individual cell. 

Rapidly dividing cells and anaplastic cells in general have 
increased radiosensitivity when compared with normal 
tissue. When radiation therapy is delivered, it is frequently 
fractionated-divided into small doses called fractions. This 
allows the normal cells to recover between doses. 

In small amounts, the effect is insidious and cumulative. 
When the dose is large, cell death results. When it is sub- 
lethal, many changes occur. Mitosis is arrested temporarily, 
with consequent retardation of growth. The exposure rate 
affects the number of chromosome breaks. The more rapid 
the delivery of a certain amount of radiation, the greater the 
number of chromosome breaks. The number of breaks is 
increased also by the presence of oxygen. 

Acute Radiodermatitis When an "erythema dose" of 
ionlzing radiation is given to the skin, there is a latent period 
of up to 24 h before visible erythema appears. This initial 
erythema lasts 2 to 3 days but may be followed by a second 
phase beginning up to I week after the exposure and lasting 
up to 1 month When the skin is exposed to a large amount 
of ionlzlng radiation, an acute reaction develops, the extent 
of which will depend on the amount, qual~ty, and duration of 
exposure. Such rad~ation reaction occurs in the treatment of 
malignancy and in accidental overexposure. The reactron is 
mamfested by imtial erythema, followed by a second phase 
of erythema at 3 to 6 days (Fig. 3-27). Vesieulation, edema, 
and eroslon or ulceration may occur, accompanied by pain. I 

The s k ~ n  develops a dark color that may be mistaken for 
hyperpigmentation, but that desquamates. This type of 
radiation ~njury may subside in several weeks to several 
months, again depending on the amount of radiation 
exposure. Skin that receives a large amount of radiation will 
never return to normal. It will lack adnexal structures, be 
dry, atrophic, and smooth, and be hypoplgmented or  
deplgmented. 

Eosinophilic, Polymorphic, and Pruritic Eruption 
Associated with Radiotherapy Rueda et a1 reported 
that 17% of women receiving cobalt radiotherapy for 
internal cancer developed a pruritic eruption that favored 
the extremities. Acral excoriations, erythematous papules, 
vesicles, and bullae occurred. Histologically, a superficial 
and deep perivascular lymphohistiocytic infiltrate with 
eosinophils was present. 
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Fig. 3-30 Delayed 
radiation reactlon 8 
months after 
therapy. 

I 
rng. 3-28 Chronic radiodermatitis after fluoroscopy. 

Radiation Cancer After a latent period averaging 20 to 
40 years, various malignancies may develop. Most frequent 
are basal cell carcinoma (BCC), followed by squamous cell 
carcinoma (SCC). These may appear in sites of prior 
radiation, even if there is no evidence of chronic radiation 
damage. Sun damage may be additive to radiation therapy, 
increasing the appearance of nonmelanoma skin cancers. 
SCCs arising in sites of radiation therapy metastasize more 
frequently than purely sun-induced SCCs. In some patients, 

Fig. 3-29 Chronic radiodenatitis. 
- sacral area. Other radiation-induced cancers include anaio- 

Chronic Radiodermatitis Chronic exposure to "sub- 
erythema" doses of ionizing radiation over a prolonged 
period will produce varying degrees of damage to the skin 
and its underlying parts after a variable latent period of from 
several months to seve~al decades. In the past this type of 
radiation reaction occurred most frequently in radiologists 
and radiation technicians who were constantly exposed to 
ionizing radiation. It may also occur through overtreatment 
of various derinatoses with ionizing radiation and through 
excessive use of fluoroscopy and roentgenography for 
diagnostic purposes (Fig. 3-28). 

Telangiectasia, atrophy, and hypopigmentation with resid- 
ual focal increased pigment (freckling) may appear (Fig. 3-29). 
The skin becomes dry, thin, smooth, and shiny. Subcutaneous 
fibrosis, thickening and binding of the surface layers to deep 
tissues may present as tender, erythematous plaques 6 to 12  
months after radiation therapy (Fig. 3-30). It may resemble 
erysipelas or inflammatory metastases. The nails may 
become striated, brittle, and fragmented. The capacity to 
repair injury is substantially reduced, resulting in ulceration 
from minor trauma. The hair becomes brittle and sparse. In 
more severe cases these chronic changes may be followed by 
radiation keratoses and carcinoma. 

- 
sarcoma (Fig. 3-31), malignant fibrous histiocytoma, 
sarcomas, and thyroid carcinoma.The incidence of malignant 
neoplasms increases with the passage of time. 

Treatment 
Acute mdiodermatitis may be reduced with a topical cortico- 
steroid cream combined with an emollient cream applied 
twice a day and instituted at the onset of therapeutic radio- 
therapy. Chronic radiodermatitis without carcinoma requires 
little or no attention except protection from sunlight and the 
extremes of heat and cold. Careful cleansing with mild soap 
and water, the use of emollients, and, on occasion hydro- 
cortisone ointment, are the only requirements for good care. 

The early removal of precancerous keratoses and ulcera- 
tions is helpful in preventing the development of cancers. 
For radiation keratoses treatment with cryosurgery, 5-FU, 
imiquimod cream, or topical 5-aminolaevulinic acid-photo- 
dynamic therapy may be sufficient. If the keiatosis feels 
infiltlated, a biopsy is indicated. Radiation ulcerations should 
be studied by excisional or  incisional biopsy if they have 
been present for 3 or more months. Complete removal by 
excision is frequently required to obtain healing and exclude 
focal carcinoma in the ulceiation. Radiation-induced non- 
melanoma skin cancers are managed by standard methods. 
The higher risk of metastasis from radiation-induced SCCs 
mandates careiul follow-up and regular regional lymph node 
evaluation. 
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Re. 3-31 engaged in various sports, certain occupations, or other 
An@ioscarcorna repehtive activity develop callosities Of distinctive size and years afterradlation location as sttgmata, ExampIes of these are surfers nodules, therapy. 

boxer's knwkie pads, jogger's toe, rower's mmp, tennis toe 
(Fig. 3-32), jogger's nipple, praye7 callous @g. 3-33), neek 
callosities of violinists, bowler's hand, and Russell's sign. 
The latter ace ~I luses ,  small lacerations or ahwions on the 
dorsum of the hand overlying the metacarpophaIangeal and 
~nter&alangaal joints, and are seen as a clue to the dtagnosis 
of buhmia pewoaa. 

The callus differs from the clavus in that it has no 
penetrating central core and it is a more diffuse thickening. 
It tends to disappear spontaneously when the pressure is 
removed. Moost pmblems are encounteced w~th calluses on 
the soles. Ill-fitting shoes, orthopedic problems of the foot 
caused by aging or a deformity of the foot exerting abnormal 
pressure, and high aktivity level are some of the etiologic 
factors to beconsidered in painful callosities nf the feet. 

Padding to relieve the pressurn, paring of the thickened 
callus, and the use of keratolybics, such as 40% salicylic acid 
plasters, are some of the effective means of relieving painful 
callo~tles. Twelve pereent ammonium lactate lotion (Lac- 
Hydrin) is often helpful. Calluses may also be softened hy 
moistening than nightly with two parts propylene glycol to 
one part water under snug plast~c occlusiqn (a plastic beggie 
and a sock will do). ThSs is especially effective with fissured BosTrom A, et a t  Potent coltioostwo~d opam ( m e t a s o n e  calluses of the heels, furoatej sianihcantlv reduces acute radiation dermatitic 
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MECHANICAL INJURIES 
Mechanical factors may induce distinotive skin changes. 
Pressure, friction, and the introduction of foreign stibstances 
(such as by injection) are some of thg means by whtch skin 
injuries may occur, 

Gallus 
Callus is a nonpenetrating, circumscribed hyperkemtosis 
produced by pressure. It occurs on parts of the body subject 
to intermittent pressure, aart.icularl'/ the ualms and soles. 
and especially ;he bani prominen& of ;he joints. Those Rg. 3-33 Prayarcaltousas. 
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pressing on subjacent slnlctures.There are two vaneties: the 
hard corns, which occur on the dorsa of the toes or on the 
soles, and the soft corns, which occur between the toes and 
are softened by the macerating actlon of sweat. In a hard 
corn, the surface is sh~ny  and polished and, when the upper 
layers are shaved off, a core is noted in the densest part of 
the lesion. It is t h ~ s  core that causes a dulllborlng or sharp1 
lancmnating pain by pressing on the underlying sensory nerves. 
Corns arise at sites of friction or pressure, and when these 
causative factors are removed, they may spontaneously 
disappear Frequently a bony spur or exostosls a present 
beneath both hard and soft corns of long duiation, and 
unless this exostosis is removed cure 1s unlikely. The soft 
interd~g~tal corn usually occurs in the fourth interdigital 
space of the foot Frequently, there is an exostosis at the 
metatarsal-phalangeal joint that causes pressure on the 
adlacent toe. These are soft, soggy, and macerated so that 
they appear wh~te Treatment by s~mple excision may be 
eflectlve 

Plantar corns must be differentiated from plantar warts, 
and in most cases this can be done with confidence only by 
paring off the surface kerahn until elther the pathogono- 
monlc elongated dernlal papillae of the wart with its blood 
vessels, or the clear horny core of the corn, can be clearly 
seen.Addit~onally, porokeratosis plantans discreta a a sharply 
marginated, cone-shaped, lubbeiy les~on that commonly 
occurs beneath the metatarsal heads. Multiple lesions may 
occur It has a 3:l female predominance, IS painful, and is 
frequently confused with a plantar wart or corn. Keratos~s 
punctata of the creases may be seen in the creases of the 
d~gits of the feet where it may be mistaken for a corn. 

Tile relief of pressure or friction by corrective footwear or 
padd~ng is of primary importance; however, t h ~ s  step alone 
may not cure the lesions. Salicylic acid and dichloroacetic 
acid have been favorite methods of treatment, and are 
successful when carefully and dillgently used. After careful 
paring of the corn with emphas~s on removlng the center 
core, 40% salicylic acid plaster is applied. After 48 h the 
plaster is removed, the white macerated s k ~ n  is rubbed off, 
and a new plaster is reapplied. Th~s  is continued until the 
corn is gone. 

Sometimes it is easier to use a salicyhc acid-lact~c acid in 
collodion rather than the plaster.The collodion medication 1s 
carefully painted on the pared site of the corn and allowed 
to dry each day untll cure. Soaking the foot for half an hour 
before reapplying the medication enhances the effect. This 
treatment is especially effective for interdigltal soft corns. 

Soaking the feet in hot water and panng the surface by 
means of a scalpel blade or pumice stone leads to sympto- 
matic improvement The appl~cation of a ring of soft felt 
wadding around the region of the corn will often bring a 
good result. It should be stressed that removal of any under- 
lying bony abnormality, if present, is olten necessary to 
effect a cure. 

Pseudoverrucous Papules and Nodules 
These strik~ng 2- to 8-mm, shiny, smooth, red, moist, flat- 
topped, round lesions in the perianal area of children are 
considered to be a result of encopresis or urinary inconti- 
nence. There is a s~mllarity to lesions affecting urostomy 
patients. Protection of the skin will help eliminate them. 

1 Fig. 3-34 Fire coral 
stings. (Courtesy of 
J Fitzpatrick, MD) 

Coral Cuts 
A severe type of skin injury may occur from the cuts of coral 
skeletons (Fig. 3-34).The abras~ons and cuts are palnful, and 
local therapy may sometimes prov~de little or no relief. 
Healing may take months. As a rule, d secondaly ~nfect~on is 
guarded against, such cuts heal as well as any others. The 
possibility ol  Mycobacter~u~~t  illartizum infect~on must be 
cons~dered in persistent les~ons. 

Pressure Ulcers (Decubitus) 
The bedsore, or decubitus, is a pressure ulcer produced 
anywhere on the body by prolonged pressure. The pressure 
sore is caused by ischem~a of the underlying structures of 
the slcin, fat, and muscles as a result of sustained and 
constant pressure. Usually it occurs in chronically debilitated 
persons who are unable to change position in bed.The bony 
prominences of the body are the most frequently affected 
sites. N~nety-five percent of all pressure ulcers develop on 
the lower body, w ~ t h  65% in the pelvic area and 30% on the 
legs. The ulcer usually begins w ~ t h  erythema at  the pressure 
point; in a short time a "punched-out"' ulcer develops. 
Necrosis w ~ t h  a grayish pseudomembrane 1s seen, especially 
in the untreated ulcer. Potential complications of pressure 
ulcers include sepsis, local infection, osteomyel~t~s, fistulas, 
and SCC. 

Over 100 risk factors have been Identified with diabetes 
mellitus, peripheral vascular disease, cerebrovascular 
d~sease, sepsis, and hypotenslon being prom~nent. Pressure 
ulcen are graded accord~ng to a four-stage system, w ~ t h  the 
earliest being recogn~zed by changes in one or more of 
the followmg: skin temperature, tlssue consistency, andlor 
sensation.The lesion appears as an area of persistent redness. 
Stage I1 is a superfic~al ulcer involving the epidenms and/or 
dermis, w ~ t h  the deeper stage 111 ulcers damag~ng the sub- 
cutaneous fat, and in stage IV, the muscle, bone, tendon or 
joint capsule. 

Prevention 1s to redistribute pressure at a minimum 
interval of 2 h.Treatment consists of relief of the pressure on 
the affected parts by frequent change of position, meticulous 



nursing care, and the use of air-filled products, liquid-filled 
flotation devices, or foam products. Other measures Include 
ulcer care, managing bacterial colonization and infection, 
operatlve repair if necessary, continual education, ensuring 
adequate nutrition, managlng pain, and providing psycho- 
social support. 

Ulcer cake is critical. Debridement may he accomplished 
by sharp, mechanical, enzymatic, andlor autolytic measures. 
In some cases operative care will be required. Stable heel ulcers 
are an exception; they do not need debridement if only a dry 
eschar is present. Wounds should be cleaned initially and 
each dressing changed by a nontraumatic technique. Normal 
saline rather than pemxide or povidone-iodine is best. 
Selection of a dressing should ensure that the ulcer tissue 
remains molst and the surrounding skin dry. 

Occlusive dressings include over 300 marketed products. 
They are generally classified as hlm, alginates, foams, hydro- 
gels, hydrofibers, and hydrocolloid dressings. Transparent 
films are only used for stage I1 ulcers as they only provide 
light drainage, while hydrofibers are utilized only for 
full-thickness stage 111 and IV ulcers. Surglcal debrldemeut 
with reconsttuctive procedures may be necessary. Adjuvant 
therapies such as ultrasound, laser, UV, hyperbaric oxygen, 
electrical stimulation, radiant heat, the application of growth 
factors, cultured keratinocyte grafts, skin substitutes, and 
miscellaneous topical and oral agents are being investigated 
to determine their place in the treatment of these ulcers. 

A t  times anaerobic organisms colonize these ulcers and 
cause a putrid odor.The topical application of metronidazole 
eliminates this odor within 36 h. 

Friction Blisters 
The formation of veslcles or bullae may occur at sites of 
combined pressure and friction, and may be enhanced by 
heat and moisture. The feet of mil~tary recruits in training, 
the palms of oarsmen who have not yet developed protective 
calluses, and begrnnlng drummers ("drummer's digits") are 
examples of those at nsk. The size of the bulla depends on 
the site of the trauma. If the skim is tense and uncomfortable, 
the bllster should be drained, but the roof should not be 
completely removed as it may act as its own dressing. 

In studies focusmg on the prevention of frictlon blister of 
the feet in long distance runners and soldiers, acrylic fiber 
socks with drylng action and of specific thickness have been 
found to be effecttve Additionally, pretreatment with a 20% 
solutlon of aluminum chloride hexahydrate for a t  least 3 
days has been shown to significantly reduce foot bllsters 
after prolonged hiking. 

Fracture Blisters 
These blisters overlie sites of closed fractures, especially 
the ankle. They appear a few days to 3 weeks after the 
injury, are felt to be caused by vascular compromise, and 
may create complications such as infection. They generally 
heal spontaneously in 5 to 14  days but may result m delay of 
suigical reduction of the fracture. 

Sclerosing Lymphangiitis 
This lesion is a cordlike structure encircl~ng the coronal 
sulcus of the penn, or running the length of the shaft, that 
has been attributed to trauma during vigorous sexual play 
(Fig. 3-35). It is produced by a sclerosing lymphangiltis. 

Fig. 3-36 Black 

Treatment is not necessary; it follows a benign, self-limiting 
course. 

Black Heel 
Synonyms for black heel include talon noir, calcaiieal 
petechzae, and chroinzdrose plai~tatre. A sudden shower of 
minute, black, punctate macules occurs most often on the 
posterior edge of the plantar surface of one or both heels 
(Fig. 3-36), but sometimes distally on one or more toes. 
Black heel is often seen in baslqetball, volleyball, tennis, or  
lacrosse players. Seeming confluence may lead to mimicry 
of melanoma. The bleeding is caused by sheanng stress of 
sports activities. Panng with a No 15 blade and performing 
a guaiac test will confirm the diagnosis. Treatment is 
unnecessary. 

Subcutaneous Emphysema 
Free alr occurring in the subcutaneous tissues is detected by 
the presence of cutaneous crepitations.This raises the fear of 
infection with gas-producing organisms, especially clostridial 
gas gangrene, or leakage of free alr from the lungs or gastro- 
intestinal tiact (Fig. 3-37). Samlaska e t  al revlewed the wide 
variety of causes of subcutaneous emphysema, including 
penetrating and nonpenetrating injunes, iatrogemc causes 
occurring during vanous procedures in hospitalized patients, 
spontaneous pneumomediastinum such as may occur with 
a v~olent cough, childbirth, asthma, Boerhaave syndrome 
(esophageal rupture after vomiting), or  Lhe Heimlich 
maneuver, intra-abdominal causes, such as inflammatoly 
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Fig. 3-37 - :utaneous emphysemk (Courtesy of C. Samlaska 
MD) 

bowel disease, cancer, perirectal abscess, pancreatitis, or 
cystitis, and factitial disease. 

Traumatic Asphyxia 
Cervicofac~al cyanosis and edema, multiple petech~ae of 
the face, neck, and upper chest, and bilateral subconlunct~val 
hemorrhage may occur after prolonged crushing Injuries of 
the thorax or upper abdomen. Such trauma reverses blood 
flow in the superlor vena cava or its tributaries. 

Painful Fat Herniation 
Also called painful piezoge7tic pedal paptlles, this rare cause 
of painful feet represents fat herniations through thin fascia1 
layers of the weight-bearing parts of the heel (Fig. 3-38). 
These dermatoceles become apparent when weight is 
placed on the heel and disappear as soon as the pressure is 
removed. These fat herniations are present in many people 
but the majority experience no symptoms. However, 
extrusion of the fat tissue together with its blood vessels and 
nerves may initiate pain on prolonged standing. Avoidance 
of prolonged standing will obviously relieve this pain. 
Other options include taping of the foot, use of compression 
stockings, or use of plastic heel cups or padded orthotics to 
restrict the herniations. Intralesional steroid injections can 
also be effective. Laing et al found 76% of 29 subjects had 
pedal papules, and interestingly, by placing pressure on the 
wrists, found 86% to have piezogenic wrist papules. 

Narcotic Dermopathy 
Heroin (diacetylmorphine) is a narcotic prepared for 
injection by dissolving the heroin powder in boiling water 
and then injecting it. The favored route of administration is 
intravenous. This results in thrombosed, cordlike, thiclcened 
veins at the sites of injection. Subcutaneous injection ("skin 
popping") can result in multiple, scattered ulcelations, which 
heal with discrete atrophic scan (Fig. 3-39). In addition, 
amphetamines, cocaine, and other drugs may be injected. 
Subcutaneous injection may 1.esu1t in infections, complica- 
tions of bacterial abscess and cellulites, or sterile nodules, 
apparently acute foreign body reactions to the injected drug, 
or the adulterants mixed with it.These lesions may ulcerate. 
Chronic persistent, firm nodules, a combination of scar and 
foreign body reaction, may result. If cocaine is being injected 

- 
Fig. 3-38 Piezogenic papules. 

Fig. 3-39 Ulceration secqndaly to "skln popping.' 

it may cause ulcers because of its direct vasospastic effect. 
Addicts will continue to inject heroin and cocaine into the 
chronic ulcer bed. 

The cutaneous manifestations of injection of heroin and 
other drugs also include camptodactylia, edema of the eye- 
lids, persistent nonpitting edema of the hands, urticaria, 
abscesses, atrophic scars, and hyperpigmentation. Pentazo- 
cine abuse leads to a typical clinical picture of tense, woody 
fibrosis, irregular punched-out ulcerations, and a rim of 
hyperpigmentation at the sites of injections. Extensive calci- 
fication may occur within the thickened sites. 
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FOREIGN BODY REACTIONS 

Tattoo 
Tattooing is the introduction oI insoluble pigments into 
the skin. They may be traumatic, cosmetic, or medicinal in 
nature, and be applied by a professional or an amateur. 
Pigment is applied to the skin and then needles pierce the 
skin to force the material into the dermis.Accidenta1 tattoo 
marks may be induced by narcotic addicts who sterilize the 
needles for injection by flaming the needle with a lighted 
match. The carbon formed on the needle is then tattooed 
into the skin as the needle is inserted. Inserted pigments may 
be carmine, indigo, vermilion, India ink, chrome green, 
manganese, Venetian red, aluminum, titanium or  zinc oxide, 
lead carbonate, copper, iron, logwood, cobalt blue, cinnabar 
(mercuric sulfide), and cadmium sulfide. Cadmium, cobalt, 
mercury, and lead are not often used; however, occasional 
photosensitive reactions to cadmium, which was used for 
yellow color or to brighten the cinnabar red, are still seen. 

Tattoo-associated dermopatbies may be reactive (allergic, 
lichenoid, granulomatous, or photosensitive) (Fig. 3-40) or 
infective (inoculation of syphilis, infectious hepatitis, 
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Fig. 9-40 Red tattoo 
reaobon (Courtesy 
of C Samlaska, MD) 

tuberculosis, HIV, and leprosy), or may induce a Icoebner 
response in patients with active llchen planus or psoriasis. 
Discoid lupus erythematosus has been ieported to occur in 

I 
the red-pigmented portion of tattoos. Occasionally the tattoo 
marks may become kelo~dal. 

Severe allergic reactions to temporary (skin painted 
tattoos) occur when the allergen p-phenylenediam~ne is 
added to henna. Red tattoos are the most common muse of 
delayed reactions, with the histologic findings typically 
showing a lichenoid process. These may be successfully 
treated w ~ t h  the Q-switched 532-nm neodymium-YAG laser, 
although immediate hypersensitivity reactions may occur. 
Dermatitis in areas of red (mercury), green (chromium), or 
blue (cobalt) have been described in patients who are patcb- 
test positive to these metals. Sarcoidal nodules, pseudo- 
lymphoma, and granuloma annulare-like lesions may also 
occur. One example is aluminum-induced granulomas which 
may occur at vaccinat~on sites. 

Treatment by excision is sat~sfactory when the lesions are 
small enough and situated so that ellipsold excisions are i 
feasible. Older treatment modalltles such as dermabrasion, 
salabras~on, cryosurgeiy, tangential planing, and certain 
lasers may result in scarring. Laser treatment of tattoos is 
descnbed in Chapter 37. 

Tattoo darkening and nonresponse to laser treatment is 
not uncommon. Caution must be used when treating flesb- 
colored and pink-red tattoos as they may darken after 
treatment. This is likely due to the reduction oi ferric oxide 
to ferrous oxide. White ~ n k ,  composed mostly of titanium 
dioxide, is commonly used to bnghten gieen, blue, yellow, 
and purple tattoos. Laser irradiation reduces titanium to a 
blue colored pigment. Test areas are recommended when 
treating facial light-colored tattoos. C02  resurfacing lasers 
used conservatively are an alternative to the Q-switched I 
lasers in such patients. 

Paraffinorna (Sclerosing Lipogranuloma) 
At one time the injection of oils into the skin for cosmetic 
purposes, such as the smoothing of wrinkles and the 
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augment&on of breasts, was popular. Famffm, camphorated 
0x1, cottonseed OP sesame oil, and beeswax may pmduce 
plaqueiike indurations with ulcerations after a time lapse 
of months to many years. Several reports document penile 
parrafinomas caused by self-injection. When vaseline gauze 
or a topical ointment is used to dress unsutured wounds, 
lipogranulomas or inaan~matory mild erysipelas-like lesions 
with marked tenderness may occur. Pzesent treatment 
methods for sclerosing lipogmnuloma are unsatisfactory. 
Slrrgical removal must be wide and complete. 

Granulomas 
Silicone Granuloma Liquid silicones, composed of 
long chams of dimethyl siloxy groups, are biologically inert. 
They have been used for the correction of wrinlcles, for the 
reduction of scars, and for building up of atrophic depressed 
areas of the skin. Many case r e p a  detail granulomatous 
reactions to silicone, some with migration and reactive 
nodules at points diskant from the injection site (Ffgs 3-41 
and 3-42). As acupuncture needles are coated with silicone, 
granulomas may occur at the entry points of tile needle,The 
incidence of the mdurlar swellings, which may be quite 
destructfve and treatment resistant, remains unknown. It is 
clear that medical-grarde silicone injected in small volumes 
should be the rule and thatit should not be injected into the 
penis or the glandular tissue of the breast. 

For breast augmentation, silicone may be used as silastic 
implants. If trauma causes ruptum of the b,ag, subcutaneous 
Erhrotic nodules often devalop. Human adjuvant dtsease 
and sderodematous reactions after such events have been 
reported; however, large reviews have failed to establish an 
etiologic link to silieone and connective Essue dlsease. 

Treatment of silicone grandomas is often not successful. 
Surgical removal may lead to fistulas, abscesses, and marlred 
deformity. Both minocycline 100 mg twice a day for several 
months and imiquimod cream have beenanecdotally useful. 

Bioplashque consists of polymerized silicone particles 
dispersed in a gel carrier. When used for lip augmentation, 
nodules may develop. Ilistofogically, these are b m g n  body 
gr%nulomas. 

Mercury Granuloma Mercury may cause a foreign- 
body giant cell granuloma (Fig. 3-43) or membranous fat 
necrosis. Sysiemlc toxicity may develop from cutanews 
rnjury and may result in death. 

Beryllium GranuIoma This is seen as a chronic, 
persistent, granulomatous iuflammatinn of the skin with 
ulcesation that may follow accidental laceration, usually in 
an occupational setting. There is a known genetic guscepr- 
ibility among those with a glutamic acid in position 69 of the 
human leukocyte antigen class I1 b chain. 

Zirconium Granuloma This papular eruptioa involving 
the axillae is sometimes seen as an allergic reaction in those 

I shaving their armpits and using a deodorant containing 
zirconium lactate. Although zirconium was eliminated from 
aerosol-type deodorants in 1978, aluminum-zirconium 
complex is present in antiperspirants and may lead to 

I granulomatous papules tn the axilla (Fig. 3-44), Additionally, 
various poison ivy lotions contain zirconium compounds. 
The Iedons are brownish-red, dome-shaped, shiny papules 
suggestive of sarcoidosis, This is an acquixed, delayed-type, 
allergic reaction resulting in a gmnuloma of the sarcoidal 
type. After many months the lesions involute spontaneously. 

Silica Granuloma Automobile and other types of acci- 

I RI-L~~,  :=TIC dents may pmduce tattooing tlf dirt (silicon dioxide) ;into the m-- ..8h%?k- .. skin, which induces silica granulomas (Fig. 3-45).These arb 
Fig. 3-41 Sliicone reaction. (Courtesy of J Fltzpatrick, MD) usually black or blue papules or macules ananged in a linear 

fashron and are extremely unsightly, especially on the face. 
At times the granulomatous reaction to silica may be delayed 

Fig. 3-4a Mercury 
granuloma 

Fig. 8-42 Silicone granuloma. I 
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for many years, until sensitization develops, and the ensuing 
dermatitis may be both chronic and drshguring.They may be 
caused by amorphous or  crystalline srlrcon dioxide (quartz), 
magnesium silicate (talcum), or complex polysilicates 
(asbestos). Talcum granulomas of the skin and peritoneum 
may develop after surgical operations from the talcum 
powder used on surgrcal gloves. Silica granulomas have a 
statistical association with systemrc sarcordosis, and silica 
may act as a stimulus for granuloma formation In patients 
w ~ t h  latent sarco~dosis. 

Removal of these granulomas is fraught with difficulties. 
The best method of care 1s immed~ate and complete removal 
to prevent these reactions. Excision and systemic stemids 
have been used but recurrences are common. Some reactrons 
may subs~de spontaneously after 1 to 12 months. Dema- 
brasron is a satisfactory method for the removal of dirt 
accrdentally embedded into the skin of the face or scalp. 

Carbon Stain 
Discolorat~on of the skin from embedded carbon usually 
occurs in chlldren from the careless use of firearms or fire- 

Fig. 3-44 
Alum~num-z~rcon~um 
granuloma 
secondary to 
antlpersplrant use. 

crackers, or from a puncture wound by a pencil, which may 
leave a permanent black mark of embedded graphite, easily 
mrstaken for a metastatic melanoma (Figs 3-46 and 3-47). 
The carbon is deposited at various depths, whrch produces a 
connective tlssue reaction and even kelolds. 

Carbon particles may be removed immediately after then 
depos~tion using a toothbrush and forceps. This expedrtrous 
and meticulous early care results in the best possible 
cosmetic result. If the particles are left in place long enough, 
they are best removed using the Q-switched neodymium- 
YAG laser at 1064 nm. Suzuki reported success in 50 of 51 
treated tattoos wrth an average of 1 7  treatments. However, 
microexplos~ons producrng poxlike scan have occurred with 
each laser pulse. Alternatively, dermabrasion may be used. 

Injected Filler Substances 
Injectable enzyme-digested punfied bovine collagen solution 
may be complicated by local, and uncommonly, disseminated 
granulomatous reactions (Fig. 3-48). The maJor histologic 
d~fferential diagnosis is granuloma annulare. Additronally, 
abscess formation and local necrosis are rrsks that may occur 
on the order of 4 to 9 in 10,000 patients.Artecol1 conslsts of 

Fig. 3-45 A and 5, Siltca granuloma years 
after a motorcycle accident. 
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CHAPTER 

I Pruritus and Neurocutaneous 
Dermatoses 

PRURITUS 
Pruritus, commonly lcnown as itching, is a sensation 
exclusive to the skin. It mav be defined as the sensation that 
produces the desire to scratch. Approximately 10% of the 
afferent, fine, unmyelinated C neurons respond to prurito- 
genic and thermal stimuli and not to painful or mechanical 
stimuli. Itch sensations that arise in these nerve fiber endings 
in the subepidermal area are often due to inflammation, 
dryness or other skin damage. This type of itch is termed 
pnzritoceptive itclz.This sensation is then transmitted via the 
lateral spinothalamic tract to the thalamus and sensory 

intense that the patlent-despite the realization that helshe 
is damaging the skin-is often unable to stop short of 
inflicting such damage (Rg. 4-1). 

Itching of this distinctive type is characteristic of only a 
few dermatoses: lichen simplex chronicus, atopic dermatitis, 
nummular eczema, dermatitis herpetifonnis, neurotic exco- 
riations, eosinophilic folliculitis, uremic pru~itus, subacute 
prurigo, and prurigo nodularis. In general, only these 
disorde~s produce such intense pru~itus and scratching as to 
induce bleeding. In individual cases, other diseases may 
manifest such severe symptoms. 

cortex. Netrropnth~c itch arises because of disease located - . 
along the afferent pathway, such as post-zoster neuropathy lreaTmenT 
Centml. or  s e ~ ~ r o ~ e , ~ ~ ~  itch merhaniqmq mnv hp ilF ,mnnr. General guidelines for therapy of the itchy patlent ~nclude . --.. ~ . - ,  , -- -- -... I--. 
tant as peripheral cutaneous mediators, as suggested by the I'eeping cool, and avoidance of hot baths or showers and of 
increased effectiveness of sedating over ,,onsedating anti- wool clothing.The latter is a nonspecific irritant, as is xerosis. 
histamines in the treatment atoDic dermatitis. and the Many patients note itching increases after showers, where ~~. , ~~~~~~ ---- 
reported success of ~arenteral  admiiistration of naloxone in t h e ~  wash with soap and then dry roughly. Using soap Only 

~~- ---- - - ~  

patients with severe cholestasis. The fourth type of itch, 
psychogenic, is the type observed in parasilophobia. 

Itching may be elicited by many normally occuning stimuli, 
such as light touch, tempe~ature change, and emotional 
stress. Chemical, mechanical, themlal, and electrical stimuli 
may also elicit itching. Pruritus is mediated by the release 
of chemical substances such as histamine, serotonin, and 
tryptase. Substance P is an 11 amino acid peptide that has 
been implicated in causing itching in some disorders. There 
are no specific antagonists of substance P; however, capsaicin 
depletes cutaneous nociceptor nerve endings of substance P 
after repeated topical application. Prostaglandin E lowers the 
threshold for histamine-induced pruritus, while enkephalins, 
pentapeptides that bind to opiate receptors in the brain, 
modulate pain and itching cent~ally. Certain opioids cause 
p~uritus both peripherally and centrally, the latter likely 
through serotonin receptors. Interleukin-2 has also been 
implicated, particularly in atopic dermatitis. 

Patterns of Itching 
There are wide variations from person to petson; indeed, in 
the same person there may be a variation in reactions to 
the same stimulus. Heat will usually aggravate preexisting 
pruritus. Stress, absence of distractions, anxiety, and fear 
may all enhance itching. It is apt to be most severe at the 
time of undressing for bed.Variations also occur by region of 
the skin. The ear canals, eyelids, nostrils, and perianal and 
genital areas are especially susceptible to pruritus. 

Severe, persistent, or recurrent pruritus, with or  without 
prior skin lesions, is often paroxysmal in character: sudden 
in onset, irresistibly severe, frequently awakening the 
patient, and stopping instantly and completely as soon as 
pain is induced by scratching.The pleasure of sc~atching is so 

in the axilla and inguinal area, patting dry, and applying a 
moisturizer will oiten help avoid such exacerbations. 
Patients often use an ice bag or  hot water to calm pruritus; 
however, this irritates the skin, is effective only for short 
periods, and over time exacerbates the condition. 

Relief of pruritus with topical remedies may be achieved 
with "caine" preparations. Many contain benzocaine, which 
may produce contact sensitization. P~amoxine in a variety of 
vehicles, lidocaine 5% ointment, EMLA ointment (a eutectic - Fig. 4-1 Severe 

pruritus wlth 
exconatlons 
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mixture of l~docaine and prilocaine) or lidocaine gel are 
preferred anesthetics that may be qulte useful in localized 
conditions. Topical antihistamines are generally not 
recommended, although doxepin cream may be effective for 
mild prurltus when used alone. Contacl allergy, a burning 
sensation, and somnolence are rrsks when doxepin is used 
over large areas. Topical lohons that contain menthol or 
camphor can feel cool and improve pruritus. Capsaicin, by 
depleting substance P, can be effectlve, but the burnlng 
sensation present during initial use frequently causes 
patients to discontinue its use. Topical steroids appear to 
effect a decrease in itching via their anh-~nflammatory action, 
and therefore are not effective in many pruritic disorders. 

Phototherapy with ultraviolet (UV)B, UVA, and P W A  
may be useful in a variety of dermatoses and pruritic dis- 
orden. Many oral agents are available to treat pruntus. 
The most frequently utilrzed by nondermatologists are the 
antlhlstamines. Erst-generation HI antihistamines, such as 
hydroxyzine and diphenhydramine, may be helpful in 
nocturnal itching, but thelr efficacy as  antipruntics in many 
disorders, with the excepbon of urticana, is dlsappolntlng 
Doxepin IS an exception in that it has the ab~lity to reduce 
anxiety and depression and has utility m several pruritic 
disordels. Caution in prescribing such sedative types of 
anhhistamines should be taken because of their impairment 
of cognitive ab111ty. The nonsedating antihistamines and H, 
blockers are only effective in urticana. Some successes have 
been reported wtth the opiate antagonists naloxone and 
naltrexone, and the serotonin antagonist ondansetron; 
however, the studles have mixed results and further 
investigations are needed. 

Bernherd JD: Pathophysiology of itching. Lancet 1996:346: 
1513. 

Greaves MW, et al: Pathophysiology of itching. Lancet 1996: 
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Internal Causes of Pruritus 
Itchrng may be present as a symptom in a number of internal 
disorders. The intensity and durahon of itching vary from 
one disease to another. Among the most important internal 
causes of itching are liver disease, especially obstructive and 
hepatitis C (with or without evidence of jaundice or liver 
failure), renal failure (uremic pruritus), hypo- and hyper- 
thyrotdlsm, hematopoietic diseases such as iron-deficiency 
anemra, polycythemia Vera, lymphoma (especially Hodgkin's 
disease), leukemia, myeloma, internal malignancies, intesti- 
nal parasites, carcmoid, multiple sclerosis, acquired immuno- 
defictency syndrome (AIDS), and neuropsychiahic diseases, 
wlth anorexia nervosa prominent among the latter. Dlabetes 
mellitus a frequently listed as an internal cause of pruritus 
but most individuals with diabetes do not itch. If a diabetic 
patlent has prurilus with no prrmary skin lesions, other 
causes of pruntus should be investigated. 

The pruritus of Hodgkin's disease is usually continuous 
and at times is accompanied by severe burning The incidence 
of pruritus is between 10% and 25% and is the first symp- 
tom of this disease m 7% of patients. Its cause is unknown. 
The pruritus of leukemra, except for chronic lymphocyhc 
leulcemia, has a tendency to he less severe than in Hodgkin's 
disease. 

Internal cancer may be found in patients with generalized 
pruntus that is unexplained by skin lesions. However, no 
significant overall increase of malignant neoplasms can be 
found in patients with idiopathic pruntus, and no general 
efforts at cancer screening are warranted. A suggested 
work-up for chronrc, generalized pruritus includes taking 
a complete history and performing a thorough physical 
examination; tests Include a complete blood count (CBC) 
and differential thyroid, liver, and renal panels, hepatitrs C 
serology, an human immunodeficiency virus (HIV) antrbody 
(if risk factors are present),urinalysis, stool for occult Mood, 
serum protein electrophorests, and chest x-ray evaluation 
Presence of eosinoph~lia on the CBC is a good screen for 
parasitic diseases, but if the patient has been on systemlc 
corticosterolds, blood eosinophrlia may not be a reliable 
screen for parasitic diseases and stool samples for ova and 
parasites should be submitted. 

Ettw 1, et al: PNritus in systemic disease. Dermatol Clin 20M; 
20:459. 

Fisher DA, et al: Pruritus as a symptom of hepatitis C. J Am 
Acad Dermatol 1995;32:629. 

Lidsone V, et al: Pruritus in cancer patients. Cancer Treat Rev 
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Chronic Renal Failure and Uremic Pruritus Chmnic 
renal failure IS the most common internal systemic cause 
of pruritus; 15% to 49% oE patrents with chronic renal 
farlure have pruntlc symptoms. Uremic pruritus is often 
generalized, intractable, and severe. Chronic distressing itch 
is less common as dialysis techniques have improved, with 1 
as few as 10% to 40% now affected, down from twice that 
yean ago. Dialysis-associated pruritus may be episodic, mild, 
or localized to the dialysis catheter stte, face, or legs. 

The mechanism of pruritus associated with chronic renal 
failure and uremla may be multifactonal. Xerosis, secondary 
hyperparathyroidism, increased serum histamme levels, 
hypervitaminosis A, iron-deficiency anemia, and neuropathy , 
have been implicated. Complications such as ICyrle's disease, 
lichen srmplex chronicus, and prurigo nodularis may develop 
and contribute to the degree and severity of pruntus. 

Uremic pruntus responds well to narrow band UVB photo- 
therapy but often recurs after discontinuation. Many patients 1 
have concomitant xerosis and aggressive use of emollients 
may help them. Gahapentin given three times weekly at the 
end of hernodialysis sessions 1s safe and effectlve. Topical 
tacrolimus has reported efficacy in a small number of 
patients. In recalcttrant disease, the options include choles- 
tyramine 5 g twlce a day, or activated charcoal 6 glday 
Naltrexone and ondansetron were both reported useful in 
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initial trials, but subsequent studies indicate they are in- 
effective. Thalidomide, topical capsaicin, and intravenous 
lidocaine are less practical options. Renal transplantation 
will relieve uremic pruritus. 

Ada S, et ai: Treatment of uremic pruritus with narrow band UVB. 
J Am Acad Dermatol 2005:53:149. 

Gunel Al, et ai: Gabapentin therapy for pruritus in haemodialysis 
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stage renal disease. J Am Acad Dermatol 2002;43:975. 

Szepietowski JC, et al: Uremic pruritus. J Dermatol2002;29:621. 

Biliary Pruritus Chronic liver disease with obstructive , ., jaundice may cause severe generalized pruritus; 20% to 
50% of patients with jaundice have pruritus. This itching is 
probably caused by central mechanisms.This is suggested by 
elevated central nervous system (CNS) opioid peptide levels, 
downregulation of opioid peptide CNS receptors, and the 
therapeutic eftectiveness of naloxone, naltrexone, o r  nalme- 
fene.The serum-conjugated bile acid levels do not correlate 
with the severity of pruritus. 

Primary Biliary Cirrhosis 
Primary biliary cirrhosis occurs almost exclusively in women 
older than 30 years of age. Itching may begin insidiously; 
with time, extreme pruritus develops. This almost intolerable 
itching is accompanied by jaundice and a striking melanotic 
hyperpigmentation of the entire skin; the patient may turn 
almost black, except for a hypopigmented "butterfly" area in 
the upper back. Xanthomatosis in the form of plane xantho- 
mas of the palms (Fig. 4-2), xanthelasmas, and tuberous 
xanthomas over the joints may be seen. 

Dark urine, steatorrhea, and osteoporosis occur fre- 
quently. S e ~ u m  bilirubin, alkaline phosphatase, serum 
ceruloplasmin, serum hyaluronate, and cholesterol values are 
increased.The antimitochond~ial antibody test is positive. 

The disease is usually relentlessly progressive with the 
development of hepatic failure and esophageal varices. 

Fig. 4-2 Prlmaq billary clrrhosls w~th plane xanthomas. 
(Courtesy of James Rtzpatrick, MD) 

The latter may produce hemorrhage and even death. Several 
cases have been accompanied by sclerodema. 

To treat the pruritus, opioid antagonists, such as naltre- 
xone 50  mglday, have proven efficacy. Additionally, 
cholestyramine 4 g one to three times a day, UVB twice 
weekly, and rifampin 300 to 450 mglday have been reported 
to be effective. The latter should be used with caution as it 
may cause hepatitis. Ondansetron was not effective in a 
controlled trial.When used to treat primary biliary cirrhosis, 
methotrexate and colchicine both improved pruritus, with 
the former having a better response. Liver transplantation is 
the definitive treatment for end-stage disease and provides 
dramatic relief from the severe pruritus. 
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Polycythemia Vera More than one-third of patients 
w ~ t h  polycythemia Vera report pruritus; it is usually induced 
by temperature changes or several mnutes after bathing.The 
cause is unknown. 

Aspirin has been shown to provide immediate relief from 
itching; however, there is a risk of hemorrhagic complica- 
tions, and low doses are recommended. PUVA and broad- 
band UVB have given good results; however, narrow-band 
UVB is safer and also effective. A marked improvement was 
noted after an average of six treatments, while a complete 
remission occurred within 2 to 1 0  weeks in 8 of 10  treated 
patients. Paroxetine, 20 mglday, produced clearing or near- 
complete clearing in a series of nine patients. Interferon 
(1FN)-a2 has been shown to he effective for treating the 
underlying disease and associated pruritus. Myelosuppres- 
sive therapy is useful for long-term control of symptoms. 

Baldo A, et al: Narrowband (TL-01) uitravlolet B phototherapy 
for pruritus in polycythaemia vera. Br J Dermatol 2002; 
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Teffen A, et ak Selective serotonin reuptake inh~bitors are referred to as "soaking and smearing," is dramatically effec- 

effective in the treatment of poiycythemia wra-assodated tive.Tne patient soaks in a tub of plain water at a comfort- 
pruritus. Blood 200i?;99:2627. able? temperature for 26 min priof to bedtime. Immediately 

on exiting the tub, without drymg, triamcinolone, 0.02596 to 
PRURITIC DERMATOSES 0.1%, ointment is applied to thewet akin.This will trap the 

moisture, Lubricate the skin, and allow for exeellent penetra- 
Winter Itch tion of the steso~d component. An old pair of pajamas is then 
Asteatotie eczema, eczema craquelB, pruritus hiemalis, and donned and the patient wtll nnte relief even on the Rrst  
xerotic eczema are other names given to this pruritic con& night. The night-time soaks are repe+t.ted for several nights 
tion. It is charackrized by generalized body pruritus that after wluch the ointment alone suffices, with the mainte-. 
usually &nt manifests and i6 most severe on the arms and nance therapy of limited soap use and moisturizahon after 
legs (Fig, 4-3). The ski  is dry with fule flakes (Fig. 4-4). It showering, Plain petrolatum may be used as the lubricant 
tends to spare the face, scaLp, groin, and axilla.Tne pretibial after the soaking if simple drynem without inflammation is 
regions are vartimilarly susceptible and may develop eczema present, 
cGque16, &hibiting fine narks in the eczematous area that 
resemble the cracks in old porcelain dishes. 

Frequent and lengthy bathing with plentgr of soap dusng 
the winter is the most frequent cause. This is especially 
prevalent in elderly persons, whose skin has a decreased rate 
of repair of the epidermal water barrier and whose sebaceous 
glands are less productive. Low humtdity in overheated 
rooms during cold weather contributes to this condition. In a 
study of 584 elderly individuals, the prevalence of as+eatosis 
(28.9%) was second only to seborrheic dermatitis as the 
most common finding. 

Treatment consists of educating the patient regarding 
using soap only in the axilla and ingumal area, and lubrica- 
tion of the skin with emolhents immediately after showering. 
Lacttc acid- or urea-containing preparations are helpful after. 
bath applications for some patients; however, they may cause 
irritation and worsening of itching in patients with erythema 
and eczema, 

For those with more severe symptoms, long-standing 
disease, or a significant inflammatory component, a regimen 

Gutman A, et al. Soak and smear therapy. Arch Dermatol (In 
press). 

Pruritus Ani 
Prurrtus is often centered in the anal or genital area (less 
commonly in both), with little or no pruritus eJsewhere.Ana1 
neurodermatitis is characterized by paroxysms of violent 
itching, at which time the pahent may tear at the affected 
area until bleeding is induced. Manifestations are identical to 
those of lichen simplex chmnicus elsewhere on the body. 
There should always be a thorough search for specific 
etiologic factors. 

Allergic contact dermatitis occurs from various medica- 
ments, fragrance in toilet tlssue or preservatives m moist 
toilet tissue, w t h  one study reporting 18 of 40 consecutive 
patients being patch-test posrtive. Also, Irritant con+act 
dermatitis from gastrointestinal contents, such as hot spices 
or cathartics, or failure to adequately cleanse the area after 

1 Fig. 4 3  Dry skin of 
the leg. r Fig. 4-4 Eczema 

craquet+3. 
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bowel movements may be causes. Anatom~c factors may 
lead to leakage of rectdl mucus onto perlanal skin and thus 
promote irrifation. Physlcal changes such as hemorrho~ds, 
anal tags, fissures, and fistulas may aggravate or produce 
pruritus. Anal warts and condyloma latum (syphil~s) may be 
causat~ve agents, although these rarely itch.And gonorrhea, 
especially in men, is frequently overlooked when pruritus 1s 
the only symptom. 

Mycotlc pruritus ani is characterized by fissures and a 
white, sodden epidermis. Scraplngs from the anal area are 
examined d~rectly with potasslum hydroxide mounts for 
fungi. Cultures for fungi are also taken. Canclzda albzcn~zs, 
Ep~dennophytoiz floccosum, and l?ichoplzyyton nrbnmm are 
flxquent causative fungi in thls area. Other s~tes of fungal 
~nfect~on, such a5 the grom, toes, and nails, should also be 
investigated. Erythmsma in the groin and perianal regions 
may also occasionally produce p~untus. The diagnosis a 
established by cold red fluorescence under thewood's light. 
Beta-hemolyt~c streptococcal infections have also been 
implicated. The use of tetracycl~nes may cause pruritus anl, 
most often in women, by inducing candidiasis. Diabetic 
patients are suscept~ble to perianal candidiasls. 

Pinwarm infestabons may cause pruritus an[, especially ~n 
ch~ldren, and sometimes in their parents. Nocturnal pruritus 
is most prevalent. Other intesttnal parasites such as Taenta 
SO~UPFI,  T ~agiitata, amebaasis, and Stro~zgylozdes stercornlzs 
may produce pruritus. Ped~culos~s pubis may cause anal 
itching; however, attention is focused by the patient on the 
pubic area, where itching is most severe. Scabies may be 
causative, but will usually also involve the finger webs, 
wrists, axillae, areolae, and genitals. 

Seborshe~c dermatitis of the anal area may cause pruritus 
ani. It also ~nvolves other areas, such as the ingulnal regions, 
scalp, chest, and face. Similarly, lichen planus may involve 
the perianal region. Anal psorlasls may cause itching. The 
perlanal lesions are usually sharply marginated, a i d  psoriatic 
lesions may be present on other parts of the body. Other 
frequent sites for psonasis should be examined, such as the 
fingernails. 

A thorough examrnatlon for malignancies should be carried 
out; extramammaty Paget's disease is easily overlooked. 

Treatment 
Meticulous tollet care should be followed no matter what the 
cause of the itchlng. After defecation, the anal area should 
be cleansed w ~ t h  soft cellulose tissue paper and, whenever 
possible, washed with mild soap and water. Cleansing with 
wet tollet hssue is advisable in a11 cases. Medicated cleanslng 
pads such as Tucks should be used regularly. A vanety 
of moist to~let tissue products are now available. Contact 
allergy to preservatives ln these products is occasionally a 
problem An emollient lotion, Balneol, is helpful for 
cleanslng without producing irritatron. 

Except in psychogen~c pruritus ani, once the ehologic 
agent has been identified, a rational and effective treatment 
reglmen may be started. Topical corticostemids are effective 
for most noninfectious types of pruntus ani; however, use 
of topical tacrol~mus ointment w11I frequently suffice and 
is safer. Pramoxine hydrochloride, a nonsteroidal topical 
anesthetic, 1s also often effective, especially m a lotlon form 
combined wlth hydrocortisone. Capsaiein 0.006% is also 
effective in some cases. 
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Glordano M, et al: Pruritus ani. Minelva Ch~r 1099;54.885. 
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streptococci. Aota Derm Venereol (Noway) 1996;76.415. 

Pruritus Scroti 
The scrotum of an adult is relahvvely immune to dermato- 
phyte infection, but it is a favorite site for clrcumscnbed 
neurodermahtis (Ilchen simplex chronicus) (Fig. 4-5). 
Psychogenic pruritus is probably the most frequent type 
of rtching seen. Why it preferentially affects th~s  area, or in 
women the vulva, is unclear. Lichenification may result, be 
extreme, and persist for many years despite Intensive therapy. 

Infectious conditions may compl~cate or cause pruritus on 
the scrotum but are less common than ldlopathic scrota1 
pruritus. Fungal infections, except candidiasls, usually spare 
the scrotum, When candidal infection afIects the scrotum, 
burning rather than pruritus is frequently the pnmary 
symptom. The scrotum is eroded, weepy, or  crusted. The 
scrotum may be secondarily, and to a lesser degree, affected 
in cases of pruritus ani, but this pruritus usually affects the 
midllne, extending from the anus along the midline to the 
base of the scrotum, rather than the dependent surfaces of 
the scrotum, where prurttus scroti usually occurs. Scrotal 
pruritus may be associated with allergic contact dermatitis 
from topical medlcations, includ~ng topical steroidal agents. 

Topical cort~costeroids are the mainstay of treatment, 
but caution should be exercised The "addicted scrotum syn- 
drome," may be caused by the use of high-potency toplcal 
steroidal agents. Although this is usually seen after chronic 
use, even short-term high-potency steroid med~cations may 
produce this syndrome. As with facial skin, h~gh-potency 
steroids used on the scrotum can result in addictive skin: 
every tlme the patient attempts to taper off the sterold, 
severe burning and redness occurs. Topical tacrolimus oint- 
ment is just as useful in overcommg the effects of overuse of 
potent topical steroids as when used m the steroid-mduced 

Fig. 4-5 Pruritus scroti. 
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red face. m e  scromm is frequently in contact with inner Paek SC, et al: Pruritus vulvae tn prepubertal children. J Am 
thigh skin, producing areas of occlusion, whiclirb increases the A ~ a d  Dermatol2001;44:795. 
penetration of topical steroidal agents If toprcal stero~ds are Vteichefi QF. An approach to the treatment of anogenltal itch 
utilized in this area, those of low potency are favored. Other Dermatd Ther2004:17:12g. 
useful nonsteroidal alternatives include topical pmmoxine, 
doxepin, or s~nlple petrolatum. Puncta Pruritica (Itchy Points) 

"Itchy points" consists of one or two Intensely ~tchy spots in 
Pruritus Vulvae ~lmically normal skin, sometinles followed by the appear- 
The vulva is a common wte for pmrihls of dlfferenr causes. ance of seborrheic keratoses at exactly the same site. Others 
Prurttus vulvae is the counterpart of pruritus scroti In a believe puncta pruritica is a variant of noialgla paresthetica. 
prospectwe series of 141 women with chronic vulvar Curettage, crYosurge.gery, or  punch blopsy of the itchy points 
symptoms, the most common causes were unspecified may cure the condlt~on. 
dermatitis (54%), lichen sclemsus (13%), chmnic vulvo- 
vagmal candidiis~s (lo%), dysesthetic vuivodynia (9%), and 
psoriasis (5%,. ln prepubertal children such ttchlng is most BoY~AS. eta[: Puncta prurltlca. Int J D e m o 1  1992;31:370. 
frequently ly~~itant rn nature and they genetally benefit from Cr~ssey JT: Puncta pruritlca. Int J Defmatol 1992@1:168. 
education about unproved hygienic measures, 

Vag~nal cand~dias~s 1s a frequent cause of pruritus vulvae. Aquagenic Pruritus and Aquadynia 
This is true especially during pregnancy and when oral Aquagenic pruritus is itching evoked by contact with water 
antibiotics are taken. The inguinal, perineal, and perianal of any temperature. Degranulation of mast cells and 
areas may be affected, Microscopic exanination for Cundida increased concentration of h~stamine and acetylcholine in 
albicnizs and cultures for fungus should he performed. the skin afler conract with water are found. In most cases 
Tnchoi?tonns vag~nitzs may cause vulvar pruritus. For the there is severe, prickling discomfort within minutes of 
detection of T va~znalis, examination of vaginal secretions is exposure to water or  on cessation of exposure to water, and 
often diagnostic. The organrsm is recognized by its motility, there is often a family hrstory of similar symptoms. 
size (somewhat larger than a leukocyte), and piriform shape Aquagenlc pturitus must be distinguished hom xerosis or 

Contact dernlatitis from sanitary pads, contraceptives, asteatosis and an initla1 trial of "soaking and smearing" 
douche solutions, fragrance, colophony, corticosteroids, as described for winter rtch abave is recommended. The 
and a partner's condoms are some of the causes of vulvar condition may be associated w ~ t h  polycythemia Vera, 
pruritus. U~inasy incontinence should also be cons~dered, hypereosinophilic syndrome, juvenile xanthogranuloma, and 
Lichen sclerosus is another ftequent cause of pwrttus in the myelodysplastic syndrome. neatment optrons indude the 
genital area in middle-qed and elderly women. Llshen use of antihistamines, systemic stero~ds, sodlum bicarbonate 
planus may involve the vulva, resultmg in pruntus and dismlved in bath water, propranolol, and UVB or PUVA 
macosal changes, includ~ng resorption of rhe labia minom phototherapy. One patient found tight-fitting clothing settled 
and atrophy. the symptoms after only 5 min. 

When humrng rather than itching predominates, the Shelley et a1 reporled two patients wirh widespread 
patient should be evaluated for signs of sensory neuropathy burnrng pain thet lasted 1 5  to 45 min after water exposure. 

Thev called this reaction natzarlvltin and consider the 
Trestment 
Candidiasis is treated with topical anticandidal agents. A 
single 150-mg dose of fluconazole is effective for acute 
candidiasts, but chronic disease with prunlus may requite 
150 mglday for 5 days followed hy 150 mglweek for several 
months. n-tchoajronas infection is best treated with oral 
metronidazole or by vaginal gel or inserts. Lichen sclerosus 
responds best to pulsed dosing of high-potency topical 
steroids or to topical tacrolimus. Topical steroidal agents and 
topical tacrolimus may be used to [real psychogelric p~uritus 
or irritant or allergic reactions. Hlgh-potency topical steroids 
are effective in treating lichen planus, but other options are 
also available (see Chapter 12).Topical lidocaine, pramoxme, 
or an oral tricyclic antidepressant may be helpful in select 
cases. Any chronic sl& disease that does not appear to be 
responding to therapy should prompt a biopsy. Referral to a 
physician spec~alizing in vulvar diseases should be consid- 
ered for patients whose condition is unresponsive to thenpy, 
In chronic idiopathic forms hypnosis therapy may be useful. 

Foster DC: Vulvar disease. Obstet Gynecol 2002;100:145. 
Lewis FM, et al: Contact sensltivlty in pruritus vulvae: a common 

and manageable problem. Contact Dermat (Denmark) 1994; 
31 :264. 

. . 
disorder a variant of aquagenic pruritus. Clonidine and 
propranolol seemed to prov~de some relief, 

du Peloux Menage H, et a[: Aquagenlc pruritus. Semln Dermatol 
1995:14:313. 

Goodkin R, et al: Repeated WVA treatment of aquagenlc 
pruritus. Cfln Exp Derrnatd 2002:27:164. 

Shelley WE, et al: Aquadyn~a. J Am Awd Oerrnatol1958;38:357 
Wolf R, et al: Variat~ons in aquagenic pruntus and treatment 

alternativas. J Am Acad Dematai 1988;18:1081 

Scalp Pruritus 
Prurifus of the scalp, especially in elderly person&, IS mther 
common. When excoriahons, scaling, or erythema 1s not 
found, sebo~~hetc  dermatitis, psoriasis, dermatomyositis or 
lichen simplex chronicus cannot be diagnosed. The cause of 
this is unknown in most cases, but some represent chrome 
follicutitis. Treatment is challengmg. Topical tar shampoos, 
salicylic acid shampoos, corticosteroid topical gels, mousse, 
shampoos and lrquids, and in severe cases with localized 
itch, an intralestonal injection of cortieostem~d suspension 
can sometimes provide relief. Minocycline or oral anti- 
histammes may he hekpful. In other pat~ents, low doses of 
antidepressants, such as doxepin, are yseful. 
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papular urticaria, dermatitis herpetifolmis, contact derma- 
Hoss D, et al: Scalp dysethesia. Arch Dermatol 1998;134:327. titis, pityriasis lichenoides et varioliformis acuta (PLEVA), 

transient acantholytic dermatosis (TAD), papuloerythro- 
Drug-Induced Pruritus derma of Ofuji, dermatographism, and physical urticarias 
~ ~ d i ~ ~ t i ~ ~ ~  should be a possible cause of should be considered. Biopsy may be helpful in differentiat- 
protracted pruritus with or without a skin eruption. par ing dermatitis herpetiformis, PLEVA,TAD, and, on occasion, 
instance, of 109 patients treated for malaria 60% developed scabies (a scabies preparation is less invasive). 
chloroquine-induced pruritus without associated cutaneous 
findings.The pruritic reaction was generalized, with a peak Tmatment 
intensity 25 h after dosing. Antihistamines were ineffective. The medications for initial treatment of prurigo simplex and 
The p~mritus at times can be severe enough to necessitate its variants should be topical corticosteroids and oral anti- 
withdrawal of the medication. others have reported histamines. Early in the disease process, moderate-strength 
,-hloroquine- and amodiaquine-induced in 8% to steroids should be used; if the condition is found to be 
15% of patients in the acute, febrile stages of malaria. unresponsive, a change to high-poteney forms is indicated. 

Hydmxyethyl starch (HES) is used as a volume expander, Rebound may occur. Int~alesional injection of triamcinolone 
a substitute for human plasma. One-third of all patients will eradicate individual lesions. For more recalcitrant 
treated will develop severe pturitus with long latency of disease, UV* or PUVA may be beneficial. 

: onset (3-15 weeks) and persistence. Up to 30% of patients 
have localized symptoms. Antihistamines are ineffective. Clark AR, et al: Papular dermatitis (subacute prurigo, "itchy red HES deposits are found in the skin of all patients tested, bumps disease). Am Acad Dermatol 1998;38:929, 
distributed in dermal macrophages, endothelial cells of blood Streit V, et al: Foil bath P"VA in the of pN"go simplex 
and lymph vessels, perineural cells, e~~doneuml macrophages subacuta. ~~t~ Denat01 venereal ( N ~ ~ ~ ~ )  1996;76:319. 
of larger nerve fascicles, keratinocytes, and Langerhans cells. 
Substance P release from macrophages is not increased, and prurigo pigmentosa prurigo is a rare 
basophil degranulation test results are negative, suggesting dermatosis of unknown cause by the sudden 
that the actions Of HES-induced pruritus result the onset of erythematous papules that leave reticulated hyper- 
direct stimulation of cutaneous nerves. pigmentation when they heal. The condition mainly affects 

Gall H, et al: Clrnical and pathophys~ological aspects of 
hydroxyethyl starch-Induced pruritus evaluat~on of 96 cases. 
Dermatology (Switz) 1996;192:222. 

Jurecke W, et al. Hydmxyethyl starch deposits in human skin: a 
model for prur1tus7 Arch Dermatol Res 1993;285.13. 

Osifo NG. Chloroquine-lnduced pruntus among patients w~th 
malana. Arch Dermatol 1984:120;80. 

Chronic Pruritic Dermatoses of Unknown 
Cause 
Pntngo srlnpler is the preferred term for the chronic itchy 
idiopathic dermatos~s descnbed below Papular dermatitis, 
subacute prurigo, "ltchy red bump" disease, and Rosen 
papular eruption in black men most llkely represent 
vanahons of prurlgo simplex. The term prrlrrgo continues to 
lack nosolog~c precision 

Prur~go 1s characterized by the leslon known as the 
prurbgo papule, which 1s dome-shaped and topped with a 
small vesicle. The vesicle a usually present only transiently 
because of its lmmedlate removal by scratching, so that a 
crusted papule 1s more frequently seen Pmngo papules are 
present in vanous stages of development and are seen mostly 
in middle-aged or elderly persons of both sexes. The trunk 
and extensor surfaces of the extremities are favorite sites, 
symmetrically distributed. Other areas include the face, 
neck, lower trunk, and buttocks. The leslons usually appear 
in crops, so that papuloves~cles and the late stages of scarring 
may be seen at the same tlme. 

The hlstopathology of prurigo simplex is nonspecific 
Spongiosis accompan~ed by a perivascular mononuclear 
Infiltrate with some eoslnophils is often found. 

Many conditions may cause pmritlc erythematous 
papules. Scabies, atopic dermatitis, Insect bite reactions, 

Japanese women and occurs m the spnng and summer. Only 
a Few cases have been reported in white persons. Recurrence 
or exacerbations are common, the areas most frequently 
~nvolved are the upper back, nape, clavicular region, and 
chest. Mucous membranes are spared. Hatology of early 
lesions shows neutrophils in the dermal papillae and 
epidermis. Following th15 a lichenoid dermatltls w~ th  vanable 
psoriaslform hyperplasla occurs Direct immunofluorescence 
yields negatlve findings The cause is unknown. Minocycline 
100 to 200 mglday 1s the treatment of chorce and may 
prevent recurrences. Dapsone is also effective. 

Boer A, et al: Prurtgo plgmentosa. Am J Dermatopathol 2003; 
25:117. 

Gur-Toy G, et al. Prungo plgmentosa. Int J Dermatol 2002: 
41 :288. 

Roehr P, et al. A pruntlc eruption with reticular pigmentation. 
Prungo pigmentosa. Arch Dermatol 1993;129:370 

Yanguas I,  et al, P ~ r i g o  plgmentosa in a white woman. J Am 
Acad Dermatol 1996,35:473 

Papuloe~ythroderrna of Ofuji A rare disorder most 
commonly found in Japan, papuloerythroderma of Ofuji is 
charactenzed by pruntlc papules that spare the sklnfolds, 
producing bands of uninvolved cutis, the so-called deck- 
chair sign. Frequently there is associated blood eosmophilia. 
This condition is considered by some to be a form of 
erythroderma in the elderly and a paraneoplastic syndrome 
by others. Skln biopsies reveal a dense lymphohistrocytic 
infiltrate, eosinophils ln the papillary d e n s ,  and increased 
Langerhans cells (S-100 posrtive). Reported malignancies 
include T-cell lymphomas, B-cell lymphomas, SGzary syn- 
drome, and visceral carcinomas. Not enough cases have been 
repotted to determ~ne a t n ~ e  associat~on with malignanctes. 
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The differential diagnosis is the same as for prungo 

simplex. Systemic steroids are the treatment of cho~ce, and 
may result in long-term remissions. Topical steroids, tar 
derivatives, emollients, systemlc retinoids, cyclosporin, and 
PUVA may also be therapeutic. 

DeVries JH, et al: Ofuji papuloerythroderma associated with 
Hodgkin's lymphoma. Br J Dermatol 2002;147:186. 

Fujii K, et al: Etretinate therapy for papuloerythmderma. Eur J 
Dermatol 1999;9:610. 

Nazzari G, et al: Papuioetythmderma (Ofuji). J Am Acad 
Dermatol 1992;26:499. 

Lichen Simplex Chronicus As a result of long- 
continued rubbing and scratching, more vigorously than a 
normal pain threshold would permit, the skin becomes 
thickened and leathery (Fig. 4-6). The normal markings 
of the skin become exaggerated, so that the striae form a 
criss-cross pattern, and between them a mosaic is produced 
composed of flat topped, shiny, smooth, quadrilateral facets. 
This change, known as lichenificntion, may originate on 
seemingly normal skin or may develop on skin that is the 
site of another disease, such as atopic or allergic contact 
dermatitis or ringworm. Such underlying etiologies should 
be sought and if found, treated specifically. Paroxysmal 
pruritus is the main symptom. This is lrnown as  licherr 
simplex chronicus. 

Circumscribed, lichenified, pruritic patches that may 
develop on any part of the body characterize lichen simplex 
chmnicus, also known as neurodei~izntitis ciucunzsniptn. 
The disease has a predilection for the back and sides of the 
neck, and the extremities-especially the wrists and ankles. 
At times, the eruption is decidedly papular, resembling 
lichen pianus; in other instances, the patches are excoriated, 
slightly scaly or moist, and, rarely, nodular. 

Several distinctive types are recognized. Lichen simplex 
nuchae often oecurs on the back of the neck. It is not 
unusual to find this area excoriated and bleeding. Nodular 
neurodermatitis of the scalp consists of multiple pruritic and 
excoriated papules and may be called prurigo of the scalp. 
The nodules or papules may ooze and form crusts and scales. 
The vulva, scrotum, and anal area can be sites of severe neum- 
dermatitis. Genital and anal areas, however, are seldom 

Rg. 4-6 Llchen slmplex chmnlcus. (Courtesy of James 
Fltzpatrlck, MD) 

involved at  the same time.An upper eyelid, the orifice of one 
or both ears, or a palm or sole may also be involved; the 
ankle flexure is also a favorite site. Persistent rubbing of the 
shins or upper hack may result in dermal deposits of amyloid 
and the subsequent development of lichen and macular 
amyloidosis, respectively. 

To what extent mechanical trauma plays a role in prod- 
ucing the original irritation is not known.The anset of this 
dermatosis is usually gradual and insidious. Chronic scmtch- 
ing of a localized area is a response to unknown facton; 
however, stress and anxiety have long been thought 
important. 

Treatment 
Essentially, cessation of pruritus is the goal. It is important 
to stress the need for the patient to avoid scratching the 
areas involved if the sensation of itch is ameliorated. Only in 
this way will the habitual itch-scratch cycle be broken. 
Recurrences are frequent, even after the most thorough 
treatment, and there are instances in which the clearance of 
one lesion will see the onset of another elsewhere. 

High-potency agents such as clobetasol propionate, 
diflorasone diacetate, or betamethasone dipropionate cream 
or ointment should be used initially but not indefinitely 
because of the potential for steroid-induced atrophy. 
Occlusion of medium-potency steroids may be beneficial. 
Use of a steroid-containing tape to provide both occlusion 
and anti-inflammatoiy effects may have benefit. Treatment 
can be shifted to the use of medium-to-lower strength topical 
steroid creams as the lesions resolve.Topical doxepin cream, 
capsaicin cream or tacrolimus ointment provide significant 
antipruritic effects and are good adjunctive therapies. 
Botulinum toxin type A injection was curative in three 
patients within 2 to 4 weeks. 

Intralesional injections of triamcinolone suspension, using 
a concentration of 5 or  (with caution) 10 mgImL may be 
required. Too superficial injection invites the twin risks of 
epidermal and dermal atrophy and depigmentation, which 
may last for many months. The suspension should not be 
injected into infected lesions for fear of causing abscesses. ln 
the most severe cases, complete occlusion with an Unna boot 
may break the cycle. 

Heckmann M, at al: Botulinum toxin type A injection in the treat- 
ment of lichen simplex. J Am Acad Dermatol 2002;46:617. 

Jacob C1, et al: Strongyioides stercoralis infection presenting as  
generalized p ~ r i g o  nodularis and lichen simplex chronicus. J 
Am Acad Dermatol 1999:41:357. 

Jones RO: Lichen simplex chronicus. Clin Podiatr Med Sum 
1996;13:47. 

Prurigo Nodularis Prurigo nodularis is a disease with 
multiple itching nodules s~tuated chiefly on the extrem~ties, 
especially on the anterlor surfaces of the th~ghs and legs 
(Fig. 4-7). A linear arrangement 1s common. The rndividual 
les~ons are pea sized or larger, firm, and erythematous or 
brownish. Wllen fully developed they become verrucous or 
hssured.The course of the disease is ehronlc and the lesions 
evolve slowly. Itc111ng 1s severe but usuaIly confined to the 
les~ons themselves. Bouts of extreme prurctus often occur 
when these patlents are under stress. Prungo nodularis is one 
of the disorden in which the prurl'ms is characteristically 



nodu~aris. (~o;r tes~ 
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paroxysmal: intermittent, unbearably severe, and relieved 
only by scratching to the polnt of damaglng the skin, usually 
indunng bleeding and often scarnng, 

The cause of pmrigo noduIaris is unknown, multiple 
factors may contnbute; including atopic dermatitis, anemla, 
hepatic diseases (Including hepatitis C ) ,  HIV d~sease, 
pregnancy, renal failure, lymphoproliferative disease, photo- 
dermatitis, gluten enteropathy, stress, and insect bites. 
Pemphigoid nodularis may be confused with prurigo 
nodularrs cl~ntcally. 

Tho histologic findings are those of markedly lichenified 
chronic dermatitis wttb compact hyperkeratosis, irregular 
acanthosis, and a perivascular mononuclear cell infiltrate in 
the dermis. Dermal collagen may be increased, especially in 
the dermal papillae, and snbep~dermal fibrin may be seen, 
both evidence of excoriation. In cases associated with renal 
failure, transepidermal eliminat~on of degenerated collagen 
may be found. 

Treatment 
Treatment is challenging. Local measures include antipmrttic 
lotions and emollients. Admintstration of antlhistamlnes, 
antidepressants or anxiolytics is of moderate benefit in 
allaying symptoms. The Initial treatment of cbo~ce IS intra. 
les~onal or toptcal administrailon of steroids. Usually, 
superpotent topical products are required, but at ttmes lower 
strength preparations used with occlusion may be beneficial. 

I The use of steroids in tape (Cordran) and prolonged occlu- 

i sion with semipermeable dressings, such as used for treattng 
nonhealing wounds, can be useful in limited areas Intra- 
lesional steroids will usually eradicate individual lesions, but 
unbrtunately many patients have too extenswe disease for 1 these local measuses. PUVA has also been shown to be 
effective in some cases. Vitamin D, ointment, calcipotriene 
ointment or tacmlimus ointment applied topically tw~ce  
a day may be therapeutic and steroid sparmg. Accutane, 
1 mglkglday for 2 to 5 months, may benefit some patients. 

Good results have been obtained with thalidomide and 
cyclosporin W~th  thalidomide the onset may be rapid rn 
slow and sedation may occur.'The initla1 dose is 100 mglday, 

Psychodermatology 59 
- - m 

titered to the lowest dose required. Patients treated with 
thalidomide are at nsk of developing a dose-dependent 
neuropathy at cumulative doses of 40 to 50 g. Combination 
therapy with sequential W B  and thalidomide may be better 
than either alone. Cyclosporin at doses of 3 to 4.5 mgIkg/ 
day has also been shown to be effective in treating 
recalcitrant disease. Cryotherapy has been used adjunet~vely. 

- -- 
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PSYCHODERMATOLOGY 
'There are purely cutaneous disorders that are psychiatric In 
nature, the& cause being dlrectly related to I 

causes in the absence of pnmary dermatologic or other 
organic causes. Delustons of para~itosis, neurotic exooria- 

1 
I 
I 

tions, faciitial dermatitis, and trichotillomania compose the I 
major categories of psychodermatology. The differential 

I 
d~agnosis for these four disorders is two-fold, requiring the 
exclusion of organic causes and the definition of a potential 1 

underlying psychologic disorder. Other delus~onal d~sorden 
~nclude hromidros~phobla and body dysmorphlc disorder. I 

Psychosis is characterized by the presence of delusionaI 
ideahon, which is defined as a fixed misbelief that is not 
shared by the patient's subculture. Monosymptomatic hypo- 
chondriacal disorder is a form of psychosts character~zed by 
delusions regarding a particular hypochondriacal concern. In 1 t 
contrast to sch~zophrenia, there are no other mental deficits, I 
such as auditoly hallucinat~on, loss of interpenonal sk~lls, or 
presence of other Inappropriate actions. Patients with mono- 
symptomatic hypochondnacal psychosts often functlon 
appropriately in social settings, ex~ep t  for a single fixated 
belief that there 1s a serious problem wth their skin or other 
parts of their body. 

Skin Signs of Psychiatric Illness 
The skin is a frequent target for the release of emotional 
tenston. Self-inpry by prolonged, compulsive repetitlous 
acts may produce various mutilations, depending on the act 
and site of mjury. 

Self-biting may be manifested by bihng the nalls (onycho- 
phagia) (Pig. 4-8), skin (most frequently the forearms, hands, 
and fingers) and ltp. Dennatophag~a is a habit or compulsion, 
which may be conscious or subconscious. Bumping of the 
head produces lacerations and eontustons,-which may be 
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Rg. 4-10 Dermatitis caused by lip-licking. 

Fig. 4-8 Onychophagia. (Courtesy of C. Samlaska MD) 

Fig. 4-9 Irritant dermatitis from chronic handwashing. 

so severe as to produce cranial defects and life-threatening 
complications. Compulsive repetitive handwashing may 
produce an irritant dermatitis of the hands (Fig. 4-9). 

Bulimia, with its self-induced vomiting, results in Russell's 
sign-cnisted papules on the dorsa of the dominant hand 
from cuts by the teeth. Clenching of the hand produces 
swelling and ecchymosis of the fingertips and subungual 
hemorrhage. Self-inflicted lacerations may be of suicidal 
intent. They are sometimes seen in adolescents who are 
trying to demonstrate their bravery. Lip-licking produces 
increased salivation and thickening of the lips. Eventually 
the perioral area becomes red and produces a distinctive 
picture resembling the exaggerated mouth make-up of a 
clown (Fig. 4-10), Pressure produced by binding the 
waistline tightly with a cord will eventually Lead to atrophy 
of the subcutaneous tissue. 

Evidence is mounting in support of a neurobiologic basis 
for the causes of compulsive- obsessive disorders. Psycho- 
pharmacologic agents, such as clomipramine, fluoxetine, 
fluvoxamine, sertraline, paroxetine, and venlafaxine, and 
behavioral therapy alone or in combination with these 
agents are the treatments of choice. 

Delusions of Parasitosis 
Delusions of parasitosis (acarophobia, dermatophobia, para- 
sitophobia, entornophobia) are firm fixations in a person's 
mind that helshe suffers from a parasitic infestation of the 
skin. At times close contacts may share the delusion. The 
belief is so fixed that the patient may pick small pieces 
of epithelial debris from the skin and bring them to be 
examined, always insisting that the offending parasite is 
contained in such material. Samples of alleged parasites 
enclosed in assorted containers, paper tissue, or sandwiched 
between adhesive tape are so characteristic that it is referred 
to as the "matchbox sign." Usually the only symptom is 
pruritus or a stinging, biting, or crawling sensation. Cutan- 
eous findings may range from none to excoriations, pmrigo 
nodularis, and frank ulcerations. 

Frequently these patients have paranoid tendencies. 
Women are affected 2:l over men, and are often affected 
during middle or old age. It has been reported to be asso- 
ciated with schizophrenia, bipolar disorders, depression, 
anxiety disorders, and obsessional states but is usually a 
monosymptomatic hypochondriacal disorder. A variety of 
organic causes have been suggested to include cocaine and 
amphetamine abuse, dementia, malignancies, cerebrovascu- 
lar disease, multiple sclerosis, and vitamin B,, deficiency. 
Some of these may produce cutaneous symptoms, particu- 
larly pruritus, which may contribute to the delusion. 

The differential diagnosis is influenced by the cutaneous 
findings and history. Initial steps should be directed at 
excluding a true infestation, such as scabies, or an organic 
cause. A thorough history, particularly in reference to 
therapeutic and recreational dmg use (amphetamines and 
cocaine), review of systems, and physical examination, 
should be perf0rmed.A skin biopsy is frequently performed 
more to reassure the patient than to uncover occult skin 
disease. Screening laboratory tests to exclude systemic 
disorders should be obtained: a CBC, urinalysis (UA), liver 
function tests (LFTs), thyroid function tests (TFTs), iron 
studies, and serum BI2, folate, and electrolyte levels. Multiple 
sclerosis may present with dysesthesia, which may at times 
be mistaken for infestation. Once organic causes have been 
eliminated, the patient should be evaluated to determine the 
cause of the delusions. Schizophrenia, monosymptomatic 
hypochondriacal psychosis, psychotic depression, dementia, 
and depression with somatization are considerations in the 
differential diagnosis. 
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Management of this difficult problem varies.While referral 

to a psychiatrist may be considered best for the patient, 
most frequently the patient will reject suggestions to seek 
psychiatric help. The dermatologist is cautioned against 
confronting the patient with the psychogenic nature of the 
disease. It is preferable to develop trust, which will usually 
require several visits. If pharmacologic treatment is under- 
taken, the patient may accept it if the medication is presented 
as one which will alter the perception of this bothersome 
sensation. Pimozide is the long-standing treatment of choice. 
It is associated with a variety of side effects, including stiff- 
ness, restlessness, prolongation of the Q-T interval, and exh-  
~vramidal signs. Patients often resuond to relativelv low . . - 
dosages, in the 1- to 4-lng range, which lilnits these Fig. 4-11 Neurotic excoriations. (Courtesy of Lawrence Lieblich. MD) 
problems. Pimozide is an antipsvchotic medication approved - .  . . 
for the treatment of Tourette syndrome and patients 
should understand the labeling prior to obtaining the drug. 
Insufficient evidence exists to state that pimozide is superior 
to newer antipsychotic agents, such as risperidone and 
olanzapine, which have fewer side effects, but many believe 
it is superior in the treatment of delusions of parasitosis.W~th 
appropriate pharmacologic intervention it is likely 25% to 
50% of patients will remit. 

Neurotic Excoriations 
Many persons have unconscious compulsive habits of picking 
at themselves, and at times the tendency is so persistent and 
pronounced that excoriations of the skin are produced. The 
lesions are caused by picking, digging, or scraping, and they 
usually occur on parts readily accessible to the hands.These 
patients admit their actions induce the lesions, but cannot 
control their behaviolr 

The excavations are superficial or deep and are often 
linear. The bases of the ulcers are clean or covered with a 
scab. Right-handed persons tend to produce lesions on their 
left side and left-handed persons on their right side. Many 
people will persistently pluck at an area until they can "pull 
a thread" from it. There is evidence of past healed lesions, 
usually with linear scars, or rounded hyper- or hypo- 
pigmented lesions, in the area of the active excoriations.The 
face, upper arms, and upper back (Fig. 4-11) are favorite 
sites for these excoriations. Sometimes the focus is on acne 
lesions, producing acne ercoriee. 

Most of these patients are otherwise healthy adults. They 
usually lead normal lives. Tlie organic differential diagnosis 
is vast and includes any condition that may manifest with 
excoriations. The most common psychopathologies asso- 
ciated with neurotic excoriations are depression, obsessive- 
compulsive disorder, and anxiety. 

The treatment of choice is doxepin because of its anti- 
depressant and antipruritic effects, with doses slowly 
increased to 100 mg or higher,if tolerated. Many alternatives 
to doxepin may be indicated, especially in those affected by 
an obsessive-compulsive component. These include clomi- 
pramine, fluoxetine, and sertraline. Other drugs with utility 
include desipramine, buspirone, and quick-acting benzodia- 
zepines. Treatment is difficult, often requiring a combined 
psychiatric and phalmacologic intelvent io~ It is important 
to establish a constructive patient-therapist alliance.Training 
in diversion strategies during "scratching episodes" may be 
helpful. An attempt should be made to identify specific 
conflicts or stressors preceding onset. The therapist should 

concentrate on systematic training directed at the behavioral 
reaction pattein. There should be support and advice given 
with regard to the patient's social situation and social 
relations. 

Factitious Dermatitis (Dermatitis Artefacts) 
Factitious dennntitis is the term applied to self-inflicted 
skin lesions made consciously and often with the intent to 
elicit sympathy, escape responsibilities., or collect disability 
insurance (Fig. 4-12). These skin lesions are provoked by 
mechanical means or  by the application of chemical irritants 
and caustics.The lesions may simulate other dermatoses but 
usually have a distinctive, geometric, bizarre appearance 
(Fig. 4-13), whose shape and arrangement frequently are not 
encountered in any other affection (Fig. 4-14). The lesions 
are generally distributed on parts easily reached by the hands 
and have a tendency to be linear and arranged regularly and 
symmetrically. They are rarely seen on the right hand, right 
wrist or right alm unless the patient is left-handed. 

When chemicals are used, red streaks or guttate marks 
are often seen beneath the principal patch, where drops of 
the chemical have accidentally run or fallen on the skin. 
According to the manner of production, the lesions may be 
erythematous, vesicular, bullous, ulcerative, or gangrenous. 
The more common agents of destruction used are the 
fingernails, pointed instruments, hot metal; chemicals such 
as carbolic, nitric, or  acetic acid; caustic potash or  soda, 
turpentine, table salt, urine, and feces.The lesions are likely 
to appear in crops. At times only the indefinitely delayed 
healing of an operative wound, which is puqosely kept open 
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nahent is hosoitalized. a resourceful, coo~erative nurse 
may be useful in helping to establ~sh the diagnosis.When 
injection of forelgn mater~al is suspected, examinabon of 1- 
biopsy matenal by spectroscopy may ~eveal talc or other 
foreign material. 

Treatment should ideally involve psychotherapy, but most 
frequently the patient promptly rejects the suggestion and 
goes to another physician to seek a new round of treatment. 

I It is best for the dermatologist to maintain a close relation- 
ship with the patient and provide symptomatic therapy and 
nonjudgmental support. Pimozide or atypical antipsychotic 
agents in low dose have been used w ~ t h  some success. High 

1 doses of selective serotonin reuptake inhibitors may also be 

Fig. 4-13 Factlcial ulcers. 

Fig. 4-14 Factic~al ulcers. 

by the patient, manifests the disorder.%ght cords or  clothing 
tied around an arm or leg may produce fact~tious lymph- 
edema, which may be m~staken for postphlebitic syndrome, 
nerve injuIy, as well as other forms of ch~onic lymphedema. 

Subcutaneous emphysema, manifesting as cutaneous 
crepitations, may be fattitial in origin. Recumnt migratory 
subcutaneous emphysema involving the extremlttes, neck, 
chest, or face can be induced through injections of air into 
tissue with a needle and syringe. Circular poclcets and 
bilateral involvement without physical findings that suggest 
a contiguous spread from a single source suggest a factitlal 
origin. Puncturing the buccal mucosa through to facial skin 
with a needle and puffing out the cheeks can produce alarm- 
ing results. Neck and shoulder crepitation is also a compli- 
eatlon In manic paticnts that results from hype~ventllation 
and breath-holding 

The organic differential diagnosis depends on the 
cutaneous signs manifested (e.g. gas gangrene for patienfs 
w ~ t h  factitious subcutaneous emphysema, and the various 
forms of lymphedema for factitlous lymphedema) Consid- 
erations for psychopathology include malingering, border- 
line penonality disorders, and psychosis 

Proof of d~agnosis is sometimes d~fficult, Occlusive 
dressings may be necessary. to protect the lesions from ready 
access by the patient. It is usually best not to reveal any 
suspickon of the cause to the patient and to establish the 
d~agnosis definitely without the patient's lmowledge. If the 
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Trichotillomania 
Trichotillomania (tnchotillosis) is a neurosis characterrzed 
by an abnormal urge to pull out the hair.The sltes ~nvolved 
are generally the frontal region of the scalp, eyebrows, 
eyelashes, and the beard. There are irregular areas of halr 
loss, which may be linear or bizarrely shaped. Uncommonly, 
adults may pull out pubic hair.The classic presentation is the 
"Friar Tuck" form of vertex and crown alopecia. Hairs are 
broken and show differences in length (Fig. 4-15). The nails 
may show evidence of onyhophagy (nail bihng), but no p ~ t s  
are present. The disease is seven times more common ih 
children than in adults, and girls are affected 2.5 times more 
often than boys. 

This disease often develops m the setting of psychosocial 
stress in the family, which may revolve around school 
problems, sibling rivally, moving to a new house, hospital- 
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Derrnatothlasia 
Dermatothlasia is a cuhneous neurosis clraracterized by a 
patient's unfantroUable desire to rub or pinch h~mlheiself 
to form bruised areas on the skin, sometimes as a defense 
against pain elsewhere. 

Brornidrosiphobia 

I Bromidrosiphobia is a neurosis in which a person is 
cowinced that hlsher sweat has a repugnant odor that 
keeps other people away. The patient is unable to accept 
any evidence to the contrary. Three-quarters of patients 
with bromidrosiphobia are male, with an a m g e  age of 25. 
Pimozide may be beneficial. It may be an early symptom of 
schizophrenia 

Fig. 4-13 Trichotiilomania 

ization of the mother, or a dieturbed mother-daughter 
relationship. 

Differentiation from alopecia areata is possible because of 
the varying lengths of bmken hairs present, the absence of 
nail pitting, and the mlcmscoplc appearance of the twisted or 
broken hairs as opposed to the tapered fractures of alopecia 
areata. Other organic disorders to consider are androgenic 
alopecia, tinea capitis, monilethtk, pili tdrti, pseudopelade 
of Bmcq, traction alopecia, sypl~iii$, nutritional deficiencies, 
and systemic disorders such as lupus and lymphoma. If 
necessary a biopsy can be performed and is usually quite 
helpEul. It reveals traumatized hair follicles with perifolli- 
cular hemorrhage, fragmented hair in the dermis, empty 
follicles, and deformed hair shafts (trichomalacia). Multiple 
catagen hairs are typically seen. An alternative technique 
to biopsy, particularly for children, is to  shave a part. of the 
involved area and observe for regmwth of normal hairs. The 
differential diagnosis for underlying psychopathology is 
obsessive-compnls~ve disorder (most common), depression, 
and anxiety. 

In ch i iwn  the diagnosis should be addressed openly, 
and referral to a child psychiatrist for behavioral therapy 
should be encouraged. In adults with the problem, 
psychiatric impairment may bc! severe. Pharmacothelapy 
wirh clomipramine, fluoxetine, venlafaaxine, and olazapine 
have proven effective in some patients. 
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Body Dysrnorphic Disorder (Dysmofphic 
Syndrome, Dysmorphophobia) 
Body dysmorphic disorder is the delusion of having an ugly 
body part. It is most common in young adults of either sex. 
The concern is frequently centered ahout the nose, mouth, 
genitalia, breasts or hair. Objective evaluation will reveal a 
normal appeamnce or slight defect. Patients may manifest 
obsessional features, spending large amounls of time 
inspectrng the area. Depression may present a risk of suicide. 
Therapy with selective serotonin reuptake inhibitors may 
help those who manifest this obsessive-compulsive disease. 
Those more severely affected have delusions that may lead 
to repeated surgeries of the site, and require antipsychotic 
medications. 
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NEUROCUTANEOUS DERMATOSES 
Burning Mouth Syndrome (Glossodynia, 
Burning Tongue] 
Postmenopausal women are particularly prone to a feelrng 
of burning of the tongue, mouth, and lips, with no objective 
findings. Symptoms vary in severity but are more or less 
constant. Patients with burn~ng mouth syndt3ome often 
complain that multiple oral sites are ~nvolved. It has been 
blamed on deficiency of BTa, iron, or folate; onhypoestrogen- 
ism, diabetes, local trauma, and psychologic disturbance, It 
may be seen as a complication of Sjagren syndrome. In 130 
patients reviewed by Gorsky et at, the most common site was 
the tongue, and 39% complained of dry mouth. The most 
effective management in this series was usa of mood-altering 
drugs. 

Burning l~ps  syndrome may be a separate entity, it 
appears to affect both men and women equally and oaurs in 
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individuals between the ages of 50 and 70 years.The labral IFN-a, biofeedback of the pelvic floor muscles, estrogen 
niucosa may be smooth and pale, and the minor salivary creams, and surgery may be considered in rndividual cases, 
glands of the l i p  are frequently dysfunctional. Treatment but the evrdence for any of the above therapies is limited. 
with a-lipoic acid showed improvement in 2 months in a 
double-blind controlled study Notalgia Paresthetica 

Scalp Dysesthesia 
Cutaneous dysesthesia syndromes are charactei.ized by 
p a h  and burnrng sensations wthout objectrve findings. 
Many patients report coexistrng pruritus or transient pruritus 
assocrated with the dysesthesia. Scalp dysesthesia occurs 
primarily m middle-aged to elderly women. A psychiatric 
cause or averlay is frequently assocrated and treatment with 
low-dose antidepressants is often helpful. 

Vulvodynia 
Vulvodynia is defined as burning and pain of the vulva 
without medical findings. lt is chronic, defined as lasting 3 
months or longer.Two subtypes are seen, vulvar vestibultt~s 
and dysethekic vulvodynia. In the former, the discomfort is 
not usually constant or spontaneous, but instead occurs on 
vestibular touch or  attempted vagrnal entry. Tenderness to 
pressure is localized to the vulvar vestrbule Erythema of t h ~ s  
srte may be present. In dysethetic vulvodynia the vulvar 
symptoms are not limited to *e vestihule and may occur 
without touch or pressure. 

The typical patient is a nulligravrd mavried woman in her 
late 30s. Up to 15% of wornen seen in some gynecologic 
practices may be affected. Dyspareunia may completely 
prevent sexual intercourse. Tlris problem and the drronic 
pain may lead to campcomise of rnterpersonal relations.They 
may be exacerbated by stress, depression, or anxiety, and 
may lead to such condit~ons over tlme. A male counterpart 
may be seen and has been called the burning genital skm 
syndrome or dysestbetic penolscrotodynia. 

The diagnosis of vulvodynia includes rnrtially eliminating 
other causes of acute or chronic vulvitls, such as eandldiasis, 
group B streptococcus, and tricbomonal and human papillo- 
mavrrus (HPV) infectrons. Careful examination for evidence 
of a physical finding that may prompt culture or biopsy 
is impelatwe. Contact dermatitis, while a treatable cause of 
vulvar discomfort, usually has a pruritic qualrty to the 
complamt and will have associated erythema and edema that 
often spreads away from the vulva onto the surrounding 
skin. Patch testing is rarely helpful in vulvodynia. Pudendal 
neuralgia has an area of pain and hypoesthesia that extends 
away from the vulva, and 1s often accompanied by constrpa- 
tion and stress urinary incontinence. Pinprick Sensation is 
decrea6ed.A pudendal nerve block is a useful diagnostic and 
theizrpeutic test which may predict successful outcome with 
pudendal nerve decompressive sugery. 

Treatment should always include patient education and 
psychological support. Topical anesthetics and lubricants, 
such as petrolatum, applied before intercourse may be tried 
ininally Elimination of irrrtants, treatment of atopy with 
topical tacrolimus (allowing for the discontinuance of toprcal 
stemids which have usually been tried without success), 
and the use of antihistamines for dermatographism may be 
helpful. Vulvodynia is consrdered among the chronic pain 
syndromes that can have a psychological impact. Treatment 
then centers on the use of Lncyclic antidepressants and 
neumleptrcs, chiefly gabapentin. Other rnterventions such as 

I 

~ o t a l &  paresthetica is a unrlateral sensory neuropathy 
chalaeterized by infrascapular pruritus, buming pain, hyper- 
algesia, and tenderness, often in the distributron of the 
second to sixth thoracic spinal nerves. A pigmented patch 
localized to the area of pruritus is often found.This is due to 
postinflammatory change; when amylold is found on bropsy 
the diagnosis of macular amyloid is rendered instead. In the 
majority of cases degenerative changes in the corresponding 
vertebrae leading to spinal nerve impingement are seen. 

Topical capsaicin has been shown effective; however, 
relapse occurs in most patients within 4 weeks 01 discon- 
tinuing its use.The topical lidocainepatch may provide relief. 
Paravertebral blocks, ultrasound, and physiotherapy are use- 
ful interventions when a structural change in the vertebrae is 
found to be the cause. 

Brachioradial Pruritus 
This condition 1s characterized by ~tching localized to the 
brachloradial area of the arm.To reheve the burning, shngrng 
or even painful quality of the rtch patients will frequently 
use ice packs. Cerv~cal splne pathology is frequently found 
on radiographic evaluation Searching for causes of Ule 
abnormality should ~nclnde discussion of spinal injury, such 
as trauma, arthritis, or chronic repetitive micmtrauma, e.g. 
as in sports, whiplash injury or assessment for a tumor in 
me celvrcal spinal column. Interventions of value include 
gabapentin, carbamatine, topical capsaicin, cervrcal spine 
manipulation, neck traction, anti-inflammatory me&catrons, 
physical therapy, or surgical resection of a cervical rib. 
Patients often present in the spring and report that UV light 
precipitates the pruritus. Cervrcal spine disease may then be 
a predispos~ng factor with sunlight the eliciting factor. 

Meralgia Paresthetica (Roth-Bernhardt 
Disease) 
This affection 1s a variety of paresthesia, wrtb persistent 
numbness and pedodc transrent episodes of buming or 
lancinating pain on the anterolateral surface of the thigh. 
The lateml femoral cutaneous nenre innervates this area and 
is subject to entrapment and compression along its course. 
Sensory mononeuropathies besides nostalxia and meralgia 
paraethetjca rnclude mental and intercostal neuropathy and 
cheiralgia, gonyalgia, and digitalgia paresthetica. 

Merlagia paresthetrca occun most frequently in middle- 
aged, obese men. Alopecia localized to the area innervated 
by the lateral f e m o d  nerve may be a skin slgn of this 
disease. Arthritis of the lumbar vertebrae, a herniated disk, 
pregnancy, iliac crest bone graft harvesting, seat-belt injury 
associated with a automobile accident, diabetes, neuroma, 
and rarely, a retroperitoneal tumor have been reported 
causes in rndividual cases, The diagnostic test of choice is 
somatosensory evoked potentials of the lateral femoral 
cutaneousnerve. Lpcal anesthetics, such as use of a lidocaine 
patch, nonsteroidal anti-inflammatories, rest, and avoidance 
of aggravating Factors may lead to improvement. Snrgrcal 
decompression of the lateral femoral cutaneous nerve 



. . 
produces good to excellent outcomes. Gabapentin is useful 
tn various neuropathic pain disorders. 

Complex Regional Pain Syndrome 
Encompassing the descriptors reflex sympathetic dystrophy, 
causalgia, neuropathic pam, algoneumdystrophy, clenched 
first syndrome, Sudek syndrome, and maintained pain, 
complex regional pain syndrome (CWS) is characterized by 
burnlng pain, hyperesthesia, and trophic disturbances 
resulting from injury to a peripheral nerve. It usually occurs 
in one of the upper extremities.The most common symptom 
is burnlng pain aggravated by movement or  friction. The 
skin of the ~nvolved extremtty becomes shiny, cold, profusely 
perspiring, and frequently cracked, and there a usually 
hyperesthesia and mdiographtc evidence of osteoporosa. 
Addlt~onal cutaneous manifestations include atrophy, folll- 
cuhtis, cellulltis, petechiae, erosions, edema, telangiectasias, 
hyperpigmentat~on, bullae, and ulcerations (fig. 4-16). 

The intens~ty of the pain vanes from trivtal bnmlng to a 
state of torture accompanied by extreme hyperesthes~a and, 
frequently, 11yperhidrosis.The part is not only subject to an 
intense burning sensation, but also a touch or  a tap of the 
finger causes exqu~site pain. Exposure to the air is avoided 
with a care that seems absurd, and the patient walks care- 
fully, carrytng the limb tenderly with the sound hand. 
Patients are tremulous and apprehensive and keep the hand 
constantly wet, finding relief in the moisture rather than in 
the temperature of the applicat~on. A condltlon resembhng 
permanent ch~lblains or even troph~c ulcers may be present. 

CRPS usually begins with severe, localized, bum~ng pan ,  
focal edema, muscle spasm, rapid growth of halr and nails, 
stiffness or  restricted mobility, hyperesthesia, and vasospasm 
affecting skin color and temperature.Th~s 1s at times followed 
by a crescendo and d~ffusion of the p a n  and edema, dimin- 
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ished hair growth, brittle nails, osteoporosis, joint thickening, 
and onset of muscle atrophy. Finally, irreversible trophic 
changes, intractable pain involving the entire limb, flexor con- 
tractures, marked atrophy of the muscles, severe limitation 
in joint and limb mobility, and severe osteoporosis result. 

The term type I I  CRPS is used synonymously with reflex 
sympathetic dystrophy o r  causalgia and is the most severe 
form of the illness. There may be a precipitating event, such 
as a nail biopsy, crush injury, laceration, fracture, sprain, 
bum, or surgery that produces some degree of soft-tissue or 
nerve complex injury. The most frequent causes include 
peripheral revascularization of the extremities (5% of cases), 
hypothennic insult, such as trench foot (5%), myocardial 
infarction (5%),  peripheral nerve injury (2-5%), and 
fractures (1-2%). Associations with Munchausen syndrome 
and factitial ulcerations have also been reported. 

Not all patients will have all of the features of CRPS, and 
an early diagnosis is essential if the patient is to have any 
chance of a cure. The five major components are pain, 
edema, dysregulation of autonomic function, alteiations in 
motor function, and dystrophic changes. A three-phase 
technetium bone scan is helpful in confirming the diagnosis 
of CRPS in patients who fail to meet all five of these criteria. 

Treatment should be started before CNS changes occur 
and narcotic addiction develops. Consultation with a neuro- 
logist or an anesthesiologist specializing in pain is advisable. 
Osteoporosis is a frequent complication, and studies using 
pamidrouate, a powerful inhibitor of bone absorption, have 
been shown to significantly improve symptoms of pain, 
tenderness, and swelling. Tricyclic antidepressants and 
antipsychotic agents are often helpful. Transcutaneous 
electrical nervestimulation (TENS) is also useful in the treat- 
ment of early disease. Paraverteb~al block or sympathectomy 
is most effective, but not without potential complications. In 
upper extremity disease, axillaly blocks with lidocaine and 
hyaluronidase, rather than stellate ganglionic block, should 
be considered to eliminate the risk of pneumothorax. 

Trigeminal Trophic Lesions 
Interruption of the peripheral or central sensory pathways 
of the trigeminal nerve may result in a slowly enlarging, 
uninflamed ulcer on the cheek beside the ala nasi (Fig. 4-17). 
It may infrequently occur elsewhere on the face. Onset of 
ulceration varies from weeks to several years after trigeminal 
nerve injury. Self-inflicted trauma to the anesthetic skin is 
believed to be the cause and the appropriate treatment is 
to prevent this by persuasion or coercion. It is usually 
successful, but scarring may be severe. 

In addition, the following complications may occur after 
operation for trigeminal neuralgia: herpes simplex, neuropa- 
thic keratitis, corneal ulcer, iritis, conjunctivitis, paresthesias, 
facial paralysis, and dryness of the nasal mucous membrane. 

Postencephalitic Trophic Ulcer Ulceratton of the nose 
similar to the trlgeminal trophic ulcer has been reported 
following epldemtc encephalitis and herpes zoster of the 
tiigeminal nerve. 

Malum Perforans Pedis 
Also known as prrforntrng rilcer of the foot and irezcmtro- 
phzc ulcer, lnalum perforans is a chron~c, troph~c, ulcerattve 
dlsease seen on the sole in denervating diseases, particularly 
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Fig 4-18 Diabetic foot ulcer. 

tabes dorsalis, leprosy, arteriosclerosis, or  diabetes, resulting 
from loss of pain sensation at a site of constant trauma 
(Fig. 4-18).The primary cause lies either in the posterolateral 
tracts of the cord (in tabes and arteriosclerosis), lateral tracts 
(in syringomyelia), or peripheral nerves (in diabetes or 
leprosy). 

In most cases, malum perforans begins as a circumscribed 
hyperkeratosis, usually on the ball of the foot. This lesion 
becomes soft, moist, and malodorous, and later exudes a 
thin, purulent discharge. A slough slowly develops and an 
indolent, necrotic ulcer is left that lasts indefinitely. Whereas 
the neuropathy renden the ulceration painless and walking 
continues, plantar ulcers in this situation have a surrounding 
thick callous (Fig. 4-19). Deeper perforation and secondary 
infection often lead to osteomyelitis of the metatanal or 
tarsal bones. 

Treatment should consist of relief of pressure on the ulcer 
through use of a total-contact cast and debridement of the 
surrounding callosity. Removable cast walken and half-shoes 
were significantly less effective means of off-loading in a 
randomized clinical trial. Administration of local and 
systemic antibiotics is sometimes helpful. 

Sciatic Nerve Injury 
Serious sciatic nerve injury can result from improperly 
performed injections into the buttocks. Older patients are 
more susceptible to injection-induced sciatic nerve injury 

because of their decreased muscle mass andlor debilitating 
diseases. The most common scenario for nerve damage is 
improper needle placement. Other common causes of sciatic 
neuropathy are hip surgely complications, hip fracture and 
dislocation, and compression by benign and malignant tumors. 
A paralytic foot drop is the most common finding. There is 
sensory loss and absence of sweating over the distribution of 
the sciatic nerve branches.The skin of the affected extremity 
becomes thin, shiny, and often edematous. 

Surgical exploration, guided by nerve action potentials, 
with repair of the sciatic nerve is worthwhile in selected 
cases. 

Familial Dysautonomia (Riley-Day Syndrome) 
Familial dysautonomia, first recognized by Riley in 1949, 
has features of defective lacrimation, excessive sweating, 
drooling, and transient erythema, predominantly on the 
trunk. In addition, there may be acrocyanosis, especially of 
the hands. Other major features include decreased pain 
sensation, impaired temperature and blood pressure regula- 
tion, and absent tendon reflexes. There are two interesting 
features: one is the absence of fungiform and circumvallate 
papillae of the tongue, and the other is the sensation of 
tickling of the scalp experienced when the head is stroked 
lightly.There are measurable deficiencies in taste from water, 
sweet, bitter, and salty stimuli. Dental features may be 
prominent and include hypersalivation and orododental 
trauma progressing to self-mutilation. 

The disease is inherited as an autosomal-recessive trait, 
most often in Jewish families.The Schirmer test for lacrimal 
dysfunction is positive.The intradermal histamine test shows 
a diminished flare, and immersion of the hands in water at 
40" C (104" F) causes erythematous mottling of the skin. 
The major mutation in Riley-Day syndrome leads to tissue- 
specific reduction in splicing efficiency of I-KB kinase- 
associated protein.Treatment is supportive. 
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Ato~ ic  Dermatitis, Eczema, and 
  on infectious ~mmunodeficienc~ 
Disorders 

ATOPIC DERMATITIS 
In 1925, Coca ~ntroduced the concept of atopy, meaning 
"out of place" or  "strange," to s~gniIy the hereditary ten- 
denw to develon allere~es to food and inhalant substances - -~ - 

Affected families may manifest eczema, asthma, and hay 
fever in any combination. In 1933, Wise and Sulzberger 

, .. introduced the concept of atopic dermatitis, emphasizing 
the cutaneous manifestations of the atopic diathesis. Atopic 
dermatitis is also known as ntopic eczei?za, iizfantile eczelita, 
flerttrnl oczemn, dissenriilnted neurodenilntitis, and prurigo 
dinthsique (Besilier). Dermatitis generally begins in 
childhood, but varying manifestations often persist into 
adulthood. 

Although the tendency to develop atopic dermatitis is 
inherited, inheritance patterns do not follow strict Mendelein 
patterns, and the overall prevalence of atopic disease is 
increasi0g.A child is at increased risk of developing atopy if 
either parent is affected. More than one-quarter of offspring 
of atopic motheis develop atopic dermatitis in the first 3 
months of life. If one parent is atopic, more than half hisher 
children will develop allergic symptoms by age 2. This rate 
rises to 79% if both parents are atopic. 

Atopic delmatitis can be divided into three stages: infantile 
atopic dermatitis, occurring from 2 months to 2 years of age; 
childhood atopic dermatitis, from 2 to 1 0  years; and adult 
atopic dermatitis. In all stages, pruritus is the hallmark of 
atopic dermatitis. Itching often precedes the appearance 
of lesions, hence the concept that atopic dermatitis is "the 
itch that ~ashes." Useful diagnostic criteria include those of 
Hanifin and Rajka, the UK Working Parly, and the American 
Academy of Dermatology's Consensus Conference on 
PediatricAtopic Dermatitis (Boxes 5-1 and 5-2). 

Infantile Atopic Dermatitis 
Sixty percent of cases of atoplc dermatitis present in the first 
year of life, but usually not until after 2 months of age. 
Eczema in infancy usually begins as erythema and scaling of 
the cheeks (Fig. 5-l).The eruphon may extend t o  the scalp, 
neck, forehead, wrists, and extensor extremities. Lesions 
may be papular or exudative. The areas involved correlate 
with the capac~ty of the ch~ld to scratch or rub the slte, and 
the activities of the infant, such as crawling.There may be a 
s~gnificant amount of exudate, and there are many secondary 
effects from scratching, rubblng, and infect~on: crusts, 
pustules, and infiltrated areas. The infiltrated plaques 
eventually take on a character~stic lichenified appearance. 
The infantile pattern of atopic dennatitls usually dlsappean 
by the end of the second year of life. 

Worsening of atoplc dermatitis is often observed after 
immunizations and viral infections. Partial remission may 
occur during the summer with relapse in w~ntei.  Th~s  may 

> 
Box 5-1 Criteria for atopic dermatitis 

Major criteria 
Must have three of the following: 
1 .  Pruritus 

' 2. Typlcal morphology and distribution = Flexural lichenlflcation In adults 
Facial and extensor Involvement In Infancy 

3. Chronic or chronically relapsing dermatitis 
4. Personal or family history of atopic disease (asthma, 

rhin~tis, atopic dermatitis) 
inor criteria 
ust also have three of the following: 

I .  Xerosls 
!. Ichthyosis/hyperl~near palms/keratosls pllans 

alle 

3. IgE reactivity (immediate skin test reactivihl, RAST test 
posltlve) 
Elevated serum IgE 
Early age of onset 
Tendency for cutaneous Infections (especially 
and herpes simplex virus) 
Tendency to nonspecific handfoot dermatifis 

rple eczema 
ellltls 

Recurrent conjunctivitis 
11. DennleMorgan infraorbltal fold 
12. Keratoconus 
18. Anterior subcapsuiar cataracts 
14. Orbital darkening 
15. Facial pallor/facial erythema 
16. Pityrlasls alba 

I 17. Itch when sweatlng 
16. intolerance to wool and llpid solvents 

I. Perifolilcular accentuation 
I. Food hypersensitivity 

21. Course Influenced by environmental andlor emotional . 
factors 

'. White derrnographism or delayed blanch to chollnerglc 1 
relate to the therapeutic effects of ultraviolet (UV)B and 
humid~ty in Inany atopic patienls, and the aggravat~on by 
wool and dry air in the winter. The role of food allergy in 
infantile and childhood atop~c dermatitis remains contra- 
venial. Open food challenges y ~ e l d  many false-positive 
results. Blinded food challenges, assays for food-spec~fic IgE, 
o r  prlck test~ng are required before recommending restricted 
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Box 2-2 Modified criteria for children with aiopic 
dermatitis 

I I. pruritus 
2. Eczema ' rn Typical morphology and age-speclfic pattern 

rn Chronic or relapsing history 
' Important features 
i.il. Early age at onset 
, ' $. A~OPY 
.3. Personal andlor family hist1 

ssociated features . Atypical vascular responses (e.g. facial pallor, white 
dermatographism) 

. Keratosis pllaris/ichthyosis/hyperlinear palms 

. Orbitallperiorbitai changes 
regional findings (e.g. perioral changesfperiauriculs 

%. 6-1 Involvement of the cheeks in infanti 3lc dermatitr 

)US IMMUNODEFICIENCY DISORDERS 

diets. Most posrtrve tests are to m~lk, eggs,peanuts, tree nuts, 
grains, fish, and soy; however, testing must include the range 
of foods to which the child 1s exp0sed.A negative skin-prick 
test together with negabve bllnded food-challenge tests is 
a reliable Indicator of absence of food sensitivity. Atopy 
patch testing is controversial and lacks standardization. Food 
allergy may play a significant role in a selected populabon 
of young atopic patients. W~tbholding cow's milk foods 
from infants has been studied with confllctlng results. Some 
studies have shown dramatic decreases in atopy, while others 
showed no d~fference in the cumulative prevalence over 
time. Some studies have suggested that maternal avoidance 
of allergens may reduce rhe inc~dence of atopic dermatrtis in 
their offspring, but such drets are difficult to maintain, and 
data are mixed. Some large, randomrzed trlals have fatled to 
show that withholding cow's m~lk  and eggs fmm mothers 
reduces the prevalence of atopy in their infants. Restrict~ve 
diets may be considered in unique situations where infantile 
atopic dermatitis 1s severe and unresponsrve to therapy. 
Particular attention must be p a d  to nutritional status if the 
dlet is restricted. In the US, an increased risk of atoplc 
dermatitis during the first 6 months of life is noted in rnfants 
with Afrlcan and Asian racelethmcity, male gender, greater 
gestational age at birth, and a fam~ly histoly of atopy, 
particularly a maternal history of eczema. 

Childhood Atopic Dermatitis 
Durmg ch~ldhood, lesions are apt to be less exudat~ve. The 
classic locations are the antecubital and popliteal fossae 
(Fig. 5-Z), flexor wnsts, eyel~ds, face, and around the neck. 
Lesions are often lichenified, indurated plaques. These are 
intermingled with isolated, excoriated 2- to 4-mm papules 
that are scatkewd more widely over the uncovered parts. 

Prur~tus is a constant feature and most of the cutaneous 
changes are secondary to it Scratching induces lichenifica- 
hon and may lead to secondary mfection. A vicious cycle 
may be established (the itch-scratch cycle), as pmritus leads 
to scratching, and scratching causes secondary changes that 
in themselves ciruse itching.The scratching ~mpulse is usua 

- 
is. n t  in childhoodatc 
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beyond the control of the patient. The itching is of the same significantly to the disorder. Atopic persons often have 
compelling, paroxysmal type, with inability to feel pain difficulty delivering sweat to the surface, resulting in severe 
during the paroxysms, that occurs in circumscribed neuro- pruritus related to heat or exercise. Physical conditioning 
dermatitis (lichen simplex chronicus). Indeed, Brocq called and liberal use of emollients improve this component, and 
atopic dermatitis ite~rrodeimite dissemiizi. atopic patients can participate in competitive sports. 

Severe atopic dermatitis involving more than 50% of the Even in patients with atopic dermatitis in adolescence or 
body surface area is associated with growth retardation. early adulthood, improvement usually occurs over tinie, and 
Restriction diets and steroid usage may exacerbate growth dermatitis is uncommon after middle life. In general, these 
retardation. Aggressive management of such children with patients retain mild stigmata of the disease, such as dry skin, 
topical calcineurin inhibitors (macrolactams) or photo- easy skin irritation, and itching in response to heat and per- 
therapy may allow for rebound growth. Children with severe spiration. They remain susceptible to a flare of their disease 
atopic dermatitis may also have substantial psychological when exposed to the specific allergen or environmental 
disturbances. Parents should be questioned in regard to situation. Some will flare in response to aeroallergens, and a 
school performance and socialization. Few patients will develop flexural dermatitis in response to 

niacin-induced flushing. Human immunodeficiency virus 
Atopic Dermatitis in Adolescents and Adults (HIV) infection can also serve as a trigger, and new-onset 
In older patients, atopic dermatitis may occur as localized atopic dermatitis in an at-risk adult should lead to counseling 
erythematous, scaly, papular, exudative, or lichenified and testing for H N  if warranted. 
(Fig. 5-3) plaques. In adolescents, the eruption often involves The hands, including the wrists, are frequently involved in 
the classic antecubital and popliteal fossae, front and sides of adults, and hand dermatitis is the most common problem for 
the neck, forehead, and area around the eyes. In older adults adults with a history of atopic dermatitis. Atopic individuals 
the distribution is generally less characteristic, and chronic account for the largest share of adults with chronic hand i 
hand eczema may predominate. At times the eruption may dermatitis. It is extremely common for atopic hand derma- 
generalize, with accentuation in the flexures. The skin, in titis to appear in young women after the birth of their fint 
general, is usually dry and somewhat erythematous, Licheni- child, when increased exposure to soaps and water triggers ! 
fication and prurigo-like papules are common (Rg. 5-4). their disease. Wet work is a major factor in hand eczema in 
Papular lesions tend to be dry, slightly elevated, and flat- general, including those patients with atopic dermatitis. 
topped.They are nearly alwaysexcoriated and often coalesce Atopic hand dermatitis can affect both the dona1 and palmar 
to form plaques. Staphylococcal colonization is nearly uni- surfaces. Hyperlinearity of the palms is a manifestation of 
vewl .  In darker skinned patients, the lesions are often ichthyosis vulgaris, which often accompanies atopic derma- 
dramatically hyperpigme'nted, often with focal hypo- titis. Fifty percent of patients with ichthyosis vulgaris have a 
pigmented areas related to healed excoriatiorls. personal or family history of atopic dermatitis. Keratosis 

Itching usually occurs in crises or paroxysms, often in punctata of the creases, a disorder seen almost exclusively in 
response to heat or stress, and during the evening when try- black persons, is also more common in atopics. Pdtients with 
ing to relax, or during the night.Adults frequently complain atopic dermatitis have frequent exposure to preservatives 
that flares of atopic dermatitis are triggered by acute and other potential allergens in the creams and lotions that 
emotional upsets. Stress, anxiety, and depression reduce the are continually applied to their skin. Contact aIlergy may 
threshold at which itch is perceived and may contribute manifest as chronic hand eczema. Although a history of 

atonv and nalmar involvement are more commonlv asso- 

Fig. 5-3 Flexural 
llcheniflcation in 
adult atoplc 
dermatitis. 

. . 
ciated with irritant dermatitis, and nailfold involvement 
suggests a contact allergen, there is significant overlap. Patch 
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testing with clinical correlation is the only certain m y  to Pitynasis alba is a f o m  of subclinical dermatitis, 
exclude confact allergy in an atopic patient with chronic frequently atopic in origin, It pttsents as  psorly marginated, 
hand dermatitis. hypopigmented, slightly scaly patches on the cheeks 

Eyel~ds are commonly involved. In general, the involve- (Fig. 5-7), upper arms, and trunk, typically in young children. 
ment is b~lateral and the tondilion h e s  with cold weather. It usually responds to emollients and mild topical steroids, 
As in lmnd dermatitis, irritants and allergic contact allergens preferably in an olnh~ent  base. 
must be d u d e d  by a careful hlstoxy and patch testing. Keratwis pilark, horny follicular lesions of the outer 

aspects of the upper arms, legs, cheeks, and buttocks, is 
Associated Features and Complioations 
Cutaneous Stigmata A hnear transve~se fold just below 
the edge o l  the lower eyelids, known as the Dennie-Morgro-t 
fold [Fig 5-5), is widely believed to be indicative of the 
atopic diathesis, but may beseen with any chronic dewatitis 
05 the lower lids. In atopie patients with eyelid dermatitis, 
increased folds and darkening under the eyes is commwn. 
When taken together with other dinfa1 hdings, they 
remain helpful clinical signs. A prominent nasal crease may 
also be noted (Fig. 5-6). 

The less-involved sldn of atopic patients 1s frequently dry, 
slightly crythematous, and may be scaly. Transepideml 
weter lost; is ihcreased,As the stratum colneum is comprom- 
ised, the irntancy threshold is deceased. Histologically, the 
apparently normal skin of atopio is frequently inflamed 
subclinically. The dry, scaling skin of atopic dermatitis 
represents low-grade dermat~tis. 

cokmonly assockted wxth a6pic dermatitis. It is often 
&ractory to treatment. Mo~sturizers alone are only partially 
beneficial. Some pattents will respond to topical lactic acid, 
urea or retinoids Retinoids can easily irritate the skin of 
atopics, and treatment. should begin @lth applications only 
once or twice a week. ICeratosis pilads must be distinguished 
from follicular eczema. Atopic dermat~tis and other eczemas 
are commdnly folliculocenthc, especially in Wack patients 

Thinning of the lateral eyebrows, Hertoghe's sign, is some- 
trmes present Hyperkeratosis and hyperpigmentation 
producing a "dirty neck" appeamnce is also freque~t jn 
atopic indmiduals. 

Vascular Stigmata Atoplc individuals often exhlbit pen- 
oral (Fig. 5-8), perinad, and periorb~tal pallor ("headlight 
sign") White demnographiim IS blanching of the skin at tlre 
site o£ stroking with a blunt insmunent.lks reaction differs 
from the triple response of Lewis in that it typically lacks a 

ie-Morgan folds, 

I 
Fig. 5-8 Perioral 
3a110r. 
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wheal, and the third response (flaring) is replaced by blanch- evaluation is recommended. The severity of eczema herpe- 
ing to produce a white line. When 0.1 mL of a 1:100,000 ticum is quite variable, but most cases require systemic anti- 
solution .of histamine is injected intradermally, the flare viral therapy and an antistaphylococcal antibiotic. 
phase of the triple response is absent or diminished. Vaccination against smallpox is contraindicated in persons 

Atopics are at increased risk of developing various forms with atopic dermatitis, even when the dermatitis is in 
of urticaria, including contact urticaria. Episodes of contact remission. W~despread and even fatal vaccinia can occur in 
urticaria may be followed by typical eczematous lesions at patients with an atopic diathesis. 
the affected site. Atopic individuals may also develop extensive flat warts 

or  molluscum contagiosum. Because the skin is very easily 
Ophthalmologic Abnormalities Up to 10% of patients irritated, chemical treatments such as salicylic acid and 
with atopic dermatitis develop cata~acts, either anterior or cantharidin are poorly tolerated. Destruction with curettage 
posterior subcapsular ones. Posterior subcapsular cataracts (for molluscum), cryosnrgery, or electrosurgery may be 
in atopic individuals are indistinguishable from corticosteroid- required to clear the lesions. 
induced cataracts. Development of cataracts is more 
common in patients with severe dermatitis. Keratoconus Pathogenesis 
is an uncommon Ending, occurring in approximately 1 %  of Atopic dennatitis is a multifactoral disease that is increasing 
atopic patients. Contact lenses, keratoplasty, and intraocular in prevalence. There is a strong genetic component, but the 
lenses may be required to treat this condition. environment also appean to play a role, and the disease is 

mole common in higher socioeconomic groups. Lesions appear 
Suscepfibilily to Infection More than 90% of chronic to be produced by an overzealous immunologic reaction 
eczematous lesions contain Staphyylococcus atweus, often in to various antigens. While this immunologic component 
large numbers. In addition, the apparently normal non- appean to be the major abnormality, defects in barrier 
lesional skin of atopic patients is also commonly colonized by function, blood vessel reactivity, and nerves are also 
S. auretis. A finding of increasing numbers of pathogenic considered to be important in the production of the signs 
staphylococci is frequently associated with weeping and and symptoms of atopic dermatitis. 
c~usting of skin lesions, folliculitis, and adenopathy. In any Immunologic events noted in atopic individuals include 
flaring atopic the possibility of secondary infection must be activation of the T-helper 2 F 2 )  immune response, with 
considered. Antibiotics are commonly of benefit in treating synthesis of cytokines IL-4, IL-5, LL-10, and IL-13, and inhi- 
flares of atopic dermatitis. Treatment of lesions of atopic bition of theT-helper 1 (Thl) response. IL-4 and IL-5 produce 
dermatitis with topical steroids is associated with reduced elevated 1gE levels and eosinophilia in tissue and peripheral 
numbers of pathogenic bacteria on the surface, even if anti- blood. IL-10 inhibits delayed-type hypersensitivity. IL-4 
biotics are not used. IgE antibodies directed against staphyl- downregulates interferon (1FN)-yproduction. Early lesions of 
ococcus and its toxins have been documented in some atopic atopic dermatitis are often urticaria1 in character, a manifes- 
individuals. Staphylococcal production of superantigens is tation of Th2 hyperreactivity.These immunologic alterations 
another possible mechanism for staphylococcal flares of impair the capacity of the host to develop antiviral cytotoxic 
disease. In a subset of patients with atopic dermatitis and cells, and may predispose atopics to widesprrad viral 
frequent infections, chronic suppressive oral antibiotic infections, e.g. eczema herpeticum. Epicutaneous exposure 
therapy may stabilize the disease. Options include ceph- to staphylococcal superantigens further skews the immune 
alosporins, trimethoprim-sulfamethoxazole, clindamycin, response towardTh2 cytokine production; hence, the known 
and (in older patients) doxycycline. Identifying and treating association of staphylococcal infection with exacerbations of 
S. azlretrs carriers in the family may also be of benefit. An atopic dermatitis. Reduced T h l  activity (IFN-y production) 
unusual complication of S. nureus infection in patients with may explain the decreased sensitivity to topically applied 
atopic dermatitis is subungual infection with osteomyelitis of antigens. For example, toxicodendron sensitivity occurs in 
the distal phalanx. In atopic patients with fever who appear only 15% of individuals with atopic dermatitis compared 

i 
very toxic, the possibility of streptococcal infection must be  with 61% of nonatopic controls.Although harder to sensitize, 
considered. These children may require hospital admission atopics not infrequently develop allergic contact dermatitis 
and intravenous antibiotics. to components of their medicaments, probably because of 

Atopic patients have increased susceptibility to general- long-term exposure to these agents. 
ized herpes simplex infection (eczema herpeticun~), as well While atopic dermatitis begins as  aTl12-mediated disorder, 
as widespread vaccinia infection (eczemn vaccinatuin) and in its chronic phase, cutaneous inflammation is characterized 
complicated varicella. Eczema herpeticum is seen most byThl cytokines.This explains why chronic atopic dermatitis 
frequently in young children and is usually associated with histologically resembles other chronic dermatoses. 
herpes simplex virus (HSV)-1 transmitted from a parent or Langerhans cells in the skin of patients with atopic 
sibling. Once infected, the atopic may have recurrences of dennatitis also demonstrate abnormalities. They directly 
HSV and repeated episodes of eczema herpeticum. Eczema stimulate helper T-cells without the presence of antigen, 
herpeticum presents as the sudden appearance of vesicular, selectively activating helper T-cells into a Th2 phenotype. 
pustular, crusted or eroded lesions concentrated in the areas The trimeric high-affinity IgE receptor (FcepsilonRI) on 
of dermatitis. The lesions may continue to spread and most Langerhans cells mediates 1gE-dependent antigen uptake. Its 
of the skin surface may become involved. Secondary expression is upregulated on Langerhans cells in the skin of 

I 
staphylococcal infection is frequent and local edema and patients with atopic dermatitis. I regional adenopathy commonly occur. If lesions of eczema Monocytes in the periphelal blood of patients with atopic 
herpeticum occur on or  around the eyelids, ophthalmologic dermatitis produce elevated levels of prostaglandin E2 I 
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(PGE2). PGE2 reduces IEN-y production but not IL-4 from 
helper T-cells, enhancing the Th2 dominance PGE2 also 
directly enhances IgE production from B-cells. Monocytes 
also demonstrate elevated phosphodiesteme activrty. The 
propensity to develop atoprc dermatitis 1s already evident in 
newborns. Neonatal cord blood mononuclear cells stamulated 
wlth phytohemagglutinin show significantky higher IL-l3 
levels in children who subsequently develop atopic dermatitis 

Abnormalities of cutaneous nerves and the products they 
secrete (neuropeptides) have been identified in atopic patients. 
These may explain the abnormal vascular responses, reduced 
itch threshold, and perhaps some of the tmmunologlc 
unbalances seen in atopic skin. Decreased activation of 
peripheral prurieeptors has been demonstrated in patients 
with atopy, suggesting that itch in lesional skin might be 
based on altered spinal impulsa rather than in primary 
afferent neurons The acetylcholrne content of atopic skin 
is markedly elevated and acetylcholine may play a mle in 
atoprc signs and symptoms. In subjects wlth atoprc derma- 
tltis, acetylcholine injected intradermally will produce 
marked pruritus, while it produces p a n  in control patients. 

In atopic patients, the eptdermal barrter is abnormal, even 
m apparently normal skin. An increase in transeprdermal 
water loss (TEWL) eorrelntes with the severity of the 
djsease.Atopic defmatiiis usually wonens in the wrnter due 
to decreased ambient humidity. Stress also increasesTEWL. 
This correlates with the flares of atopic dermat~tis seen 
with rapid steroid reduction and stress. Corredlng barner 
dysfunction is critical to improving atopic dermatitis, hence 
the value of sktn hydration, ointments, and occlusion. 

An Inherited mutation in the high-affinity IgE receptor has 
been reported in unrelated cohorts with atopic disease. 
Atopy mapped to tliiis region of chromosome l l q  in 60% of 
atoplc families, and 17% of atopic families had the same 
specific point mutahon in the P-subunit of the h~gh-affinity 
IgE receptor gene. The high-affinity 1gE receptor exists on 
mast cells, monocytes, and Langerhans cells. Sttnlulation of 
this receptor on mast cells results ~n the production ofTh2 
cytokines, including IL-4, and such stimulated mast cells may 
directly regulate local 8-cell IgE synthesrs 

Environmental factors clearly play a role in the expression 
of the atopic diathesis. Atopic disease has increased 
dramatically w~th  overall improvements in the standard of 
llving and hygiene. Atopic dermatitis is more prevalent in 
developed regions. A rllsproportionate pelrentage of Th2 
cells in atopic dermaatis skin may be specific to allergens 
such as house dust mites cu grass pollen. Patients with atopic 
dermatitis frequently have high levels of IgE antibodies to 
house dust mites and this IgE is bound to Langerhans cells in 
atopic skin. There is, however, poor correlation between 
improvement and house dust mtte eradication and prick tests 
to house dust mrte antrgen. Patch testing for dust mite allergy 
remains controversial. Rates of reactivrty are exceedingly 
high and often correlate poorly with atopic symptoms. House 
dust mites are ubiquitous and it is difficult to eliminate them 
from the environment. Hypoallergenic pillow and mattress 
covers, designed to reduce dust mite exposure, are expensive 
and data regarding the~r  efficacy have been mixed. The 
high prevalence of food and aeroallergen sersitrvity in atopic 
patients 1s undenrable, but may represent a general propen- 
sity for allergrc disease. A cause-and-effect relationshtp 
between these allergens and cutaneous disease must be 
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proved ~n each patient with assays for IgE and blinded 
challenges. Dietary restriction should only be undertaken if 
there is a strong historical or laboratory suggestion that foods 
are an important trigger. In tnfants, milk resfriction must be 
carefully undertaken to insure that adequate nutritton is 
maintained. 

Some epidemiolog~c studies suggest transmissib~lity of the 
atopic diathesis or the ~nvolvement of transmissible environ- 
mental factom,The incidence of atopic dermatitrs Increases m 
populations that move from countries with a low incidence to 
ones with a high incidence.Afr~can and New Guinea villagers 
demonstrate a higher incidence of atopic disease when they 
move to citiebWhen they return to their villages, the incidence 
of asthma in all villagers increases. These findings suggest a 
complex interplay of inher~ted and environmental factors. 

Differential Diagnosis 
Typical atopic dermatitis is not difficult to dragnose because 
of its pr'eddection for symmetric involvement of the face, 
neck, and antecub~tal and popl~teal fossae. Dermatoses that 
may resemble atoprc dermatitis rnclude seborrheic dermahtis 
(especially in infants), initant or allergic contact dermatrtis, 
nummular dermatitis, scabies, and psoriasis (especially 
palmoplantar). Certain immunodeficiency syndromes (see 
below) may exh~brt a dermatitis remarkably sim~lar or iden- 
tical to atopic dermatitis, 

Histopathology 
The histology of atopic dermatitis varies with the stage of 
the Ies~on, with many of the changes ~nduced by scratching. 
Hyperkeratosis, acanthosis, and exconation are common. 
Staphylococcal coIon~zation may be noted histologically. 
Although eosinophils may not be seen in the dermal infi- 
irate, staining for eosinophl major baslc protein (MBP) 
reveals deposition in many cases. Heavy MBP deposihon is 
often seen in specimens from patients with atopic dermatitis 
and a personal or family history of resprratory atopy.This is 
less likely to be seen in specimens from patients with neither 
a personal nor a family hlstory of respiratory atopy. 

General Management 
Infants and Children Stress, heat, sweating, and exter- 
nal irritants may precipitate an attack of itching and derma- 
titis. Hot baths, alkaline soaps, vigorous rubbing and 
scrubbing are to be avoided. Water should he kept tepid 
and a mild cleanser should be used only on sorled skin. 
Immediately after bathrng, an evaporation barrier should be 
applied to the skin.This technique of "soaking and greasing" 
is remarkably effective in the majority of pat~ents. Because 
preservatives in creams and lotions represent possible 
contact allergens, ointment bases are preferred if tolerated. 
A vanishingly thin coat of white petrolatum can be applied 
by rubbing a very small amount between the palms before 
applytng it to the skin. Allergy to white petrolatum is 
extremely rare, although one of the authors (DME) has seen 
a patient with symptoms of confact hypersens~tlvlty and a 
documented parch test resporise to phannacentical-grade 
white petrolatum. Aquaphor and vegetable shortening can 
also be used after bathmg. Hydrated Aquaphor (Eucerin) is 
comrnonly used and is highly effectme, but because of 
the aqueous content, the product requms a preservative. 
Because soap may agpavate the disease, olive oil, Cetaphd, 
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Aquanil, or similar products may be used for cleansing 
without water. Particular attention should be given to the 
genitals and buttocks, and diapers should be changed 
whenever they are wet or soiled. These waterless regimens 
are seldom necessary, and most children do well with once- 
a-day, short, tepid baths. Antibacterial cleansen should be 
avoided because of the risk of contact sensitivity. 

As most clinicalmanifestations are the result of scratching, 
protection of the affected parts from scratching and rubbing 
is critical, but difficult to achieve. During an intense bout of - itching, rubbing an ice cube on the affected skin can some- 
times stop the itch and prevent further damage through 
scratching. Antihistaminic drugs are somewhat beneficial, 
especially if given at night, when the accompanying sedative 
effects may be helpful in preventing scratching. The dosage 
must be adequate and regular. The nor~sedating antihista- 
mines provide little or no benefit in reducing pruritus in 
atopic patients. 

in cases where specific food allergies are implicated, 
dietary restrictions may be helpful. Eliminating the foods on 
a trial basis for several weeks is an alternative to blinded 
food challenge and food-specific IgE testing, but is not nearly 
as acculate. As mentioned before, open challenges are 
commonly misleading, and because food challenges may 
induce anaphylaxis they should always be done under 
controlled conditions. Different substitution products have 
been pmposed for children with documented milk allergy. 
Unfortunately, allergic reactions to soy products, hydro- 
lysates of lactoserum proteins, powdered casein hydro- 
lysates, and hydrolysates of soy have been described. For 
infants or children with doculnented milk allergy, it is best to 
work together with a knowledgeable pediatrician or allergist. 
For adolescents, an elimination diet of rice, apple sauce, 
pears, carrots, squash, and lamb has been advocated, but 
each of these foods is still a potential allergen. To confirm 
food allergy, serum food-specific IgE testing, prick testing or  
blinded challenges are ultimately required. 

Adults Atopics should avoid extremes of cold and heat. 
The dry skin of atopics tends to be worse in the winter and 
should be  hydrated daily with moisturizers. Overbathing 
must be avoided and soap used only on the axillae, ano- 
genital region, and scalp. Less irritating soaps include Alpha- 
Keri, Dove, Basis, Neutrogena, Aveeno, and Emulave. 
Showers should be tepid, not hot. Tub soaking is acceptable 
if followed by adequate lubrication. Humidifiers are helpful 
and modern forced air systems can be modified with a 
central humidifier and humidostat. The patient should not 
wear wool, because its fibers are iriitating.The patient should 
be aware that emotional stress can be an important factor 
in causing exacerbations. In adults with atopic disease, 
relaxation techniques and biofeedback may be useful. In 
atopics, but not in normal subjects, 30  min of intense kissing 
in the presence of soft music led to a significantly reduced 
wheal responses induced by house dust mites and cedar 
pollen, but not by histamine, and decreased plasma levels of 
neurotrophins and brain-derived neurotrophic factor. 

Specific Treatment Modalities 
Topical Therapy Corticosteroid therapy is the dominant 
n~ethod of treatment of atopic dermatitis. In infants, low- 

potency steroid ointments such as hydrocortisone 1 %  or  
2.5% are preferred. Emphasis must be placed on regular 
application of emollients. Once corticosteroid receptors are 
saturated, additional applications of a steroid preparation 
contribute nothing more than an emollient effect. In most 
body sites, once-a-day application of a corticosteroid is 
almost as effective as more frequent applications, at lower 
cost and with less systemic absotption. In some areas, 
twice-a-day applications may be beneficial, but more 
frequent applications are almost never of benefit. Application 
of steroid under wet wraps can increase penetration and 
saturation of steroid receptors. For refractory areas, a slightly 
stronger corticosteroid such as desonide or Aclovate 
ointment may be used. A more potent molecule is more 
appropriate than escalating concentrations of a weaker 
molecule, as the effect of the latter plateaus rapidly as 
receptors become saturated. In older children and adults, 
medium-potency steroids such as triamcinolone are 
commonly used, except on the face, where milder steroids or 
calcineurin inhibitors are preferred. For thick plaques and 
lichen simplex chronicus-like lesions very potent steroids 
may be necessary.These are generally applied on weekends, 
with a milder steroid used during the week. Ointments 
provide a superior vapor barrier and generally require no 
preservatives. They therefore have a lower potential to 
induce contact allergy than creams or lotions. Contact 
allergy to the corticosteroid itself is not uncommon. Cortico- 
steroid allergy seldom manifests as worsening of the eczema. 
Instead, it manifests as flare of eczema whenever the cortico- 
steroid is discontinued, even for a day.This may be difficult 
to differentiate from stubborn dermatitis (see Chapter 6). 

Although the potential for local and even systemic toxi- 
city from corticosteroids is real, the steroid must be strong 
enough to control the pruritus and remove the inflammation. 
Even in small children, strong topical steroids may be 
necessary in weekly pulses to control severe flares'weekend 
pulses are always preferable to daily application of a potent 
steroid. Monitoring of growth parameters should be done in 
infants and young children. Acute flares frequently respond 
to a course of antistaphylococcal therapy, and such therapy 
can be steroid-sparing. If an atopic patient wolsens or  fails to 
improve after the use of topical steroids and moisturizers, 
the possibility of allergic contact dermatitis to a preservative 
ur the corticosteroids must be considered. 

Topical calcineurin inhibitors, such as tacrolimus or pime- 
crolimus, offer an alternative to topical steroids. Systemic 
absoption is generally not signficant with either of these 
agents. Although a 0.03% tacrolimus ointment is marketed 
for use in children, it is unclear if it really offers any safety 
advantage over the 0.1% formulation. Tolerability is im- 
proved if the ointment is applied to bone-dry skin. Patients 
experience less burning if eczematous patches are treated 
initially with a corticosteroid with transition to a calcineurin 
inhibitors after partial clearing. Improvemer~t tends to be 
steady, with progressively smaller areas requiring treatment. 
These agents are particularly useful on the eyelids and face, 
in cases of refractory dermatitis, in areas prone to steroid 
atrophy, when stemid allergy is a problem, or when systemic 
steroid absorption is a concern. 

For the hydration of xerotic skin of atopic dermatitis, 
petrolatum, 10% urea in a hydrophilic cream, Eueerin 
cream, or 1% hydrocortisone in 10% urea cpam is effective. 
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Lactic acid-containing moisturizers in concentrations hlgher 
than 5% are generally poorly tolerated by atopic patlents 
wlth active dermatitis. 

Crude coal tar 1 %  to 5% m white petrolatum or hydro- 
philic ointment USE or lrquor c a r b o n ~ ~  detergens (LCD) 5% 
to 10% in hydrophllic ointment USP, are sometimes helpful 
for an area of refractory eczema.Tar preparations are espe- 
cially beneficial when used for intensive treatment for adults 
ln an inpatlent or daycare setting. 

Systemic Therapy Antihistamines may be used for 
t he~r  sedative effects. Hydroxyzine (Atarax or Vistaril), 
diphenhydramlne (Benadryl) or chlorpheniramine (Chlor- 
Trimeton) are comlnonly used in children. In adults, hydro- 
xizine or  doxepin (Sinequan) in doses of 10  to 75 mg as a 
single evening dose can be helpful. Patients must be warned 
that they should not drlve if they are still drowsy in the 
morning. Nonsedating antihistam~nes are of no benefit in 
reducing pruritus. 

S. narrezrs has long been known to be a frequent resident 
of both normal and involved skin in atopic dermatitis. Many 
patients benefit from short courses of antistapl~ylococcal 
antibiotics dur~ng flares of dermatitis, even when clinical 
evldence of infection is lacking. Cephalosporins and 
semlsynthetic penicillins are generally used, although 
trimethopnm-sulfamethoxazole and tetracycl~nes are options, 
especially when faced wlth methacillin-resistant staphylo- 
cocci. Nasal carnage can be treated wlth toplcal mup~rocin 
or a cephalosporin or semlsynthetic penicillin together with 
oral rifampin 600 mglday (for an adult) for 10 days. 

In general, systemlc steroids should be used only to 
control acute exacerbations. In patients requiring systemic 
steroid therapy, short courses (3 weeks or less) are preferred. 
In rare cases, when longer treatment is needed, the minlmum 
dose given on alternate days if possible 3s adv~sed. If doses 
in excess of 15 to 20 mg on alternate days are required, or if 
s ~ d e  effects result, consideration should he glven to alterna- 
tive therapies for their sterotd-spar~ng effect. Osteoporosis 
In women requires speclal cons~deration and should be 
addressed with a bisphosphonate early in the course of 
therapy when bone loss is greatest. Preventive strategies 
such as calcium supplements, vltam~n D supplementatlon, 
regular exercise, and stopplng smoking should be strongly 
encouraged. DEXA scans are recommended. 

Cyclosporin is effective m the treatment of severe atopic 
dermatitis, but the response is rarely sustained after the 
drug is discontinued. Its potential side effects and high cost 
preclude ~ t s  use in all but the most severe patients 

Immunosuppressive and antipmllferat~ve drugs, such as 
azathiprine (Immuran), mycophenolate mofetil (Cellcept), 
and methotrexate (Rheumatrex), can be effectlve in various 
forms of refractory eczema, but are reserved for debilitating 
dlsease unresponsive to other therapy Effective dosing of 
azathioprine is based on the serum thiopurine methyltrans- 
ferase level. Immune modulators, such as intravenous 
immunoglobulin (IVIG), IFN, and thymopentin, have 
demonstrated some efficacy in atopic dermatitis, but are 
rarely used.Tradltiona1 Chinese herb mixtures have shown 
efficacy in children, hut the active ingredients and them 
mechanism of action remain unknown. Chinese herbs are 
usually delivered as a brewed tea to he drunk dally, but are 
unpalatable to most Western patients. Hepatitis and cardlo- 

myopathy have occurred during herbal treatments, and 
some formulat~ons have been found to be adulterated with 
corticostero~ds. 

Phototherapy Photochemotherapy (PUVA), UVA1, or 
broad- or narrow-band UVB, may be helpful ~n severe atopic 
dermat~tis. Broad-band UVB tends to he the least effective. 
Goeckerman therapy with tar may improve the efficacy of 
broad-band W B .  The combination of UVA and UVB is 
superior to bmad-hand UVB alone. 

Management of an Acute Flare 
Initially, the precipitating cause of the flare should be 
sought. Recent stressful events may be assoc~ated with flares. 
Secondary infection with S. nulaus should be assumed in 
most cases. Less commonly, herpes simplex or coxsack~e 
virus may be involved. Pityriasis msea may also flare atopic 
dermatitis. The development of contact sensitivily to an 
applied medication must be cons~dered. 

In the setting of an acute flare, treatlng triggers (see 
above) may lead to impr0vement.A short course of systemic 
steroids may be of benefit, hut patients should be counseled 
that prolonged systemlc cortlcostemld therapy must be 
avolded. "Home hospitalization" may be useful: the patlent 
goes home to bed, isolated from work and other stresson; 
large doses of an antihistamine are given at bedtime; the 
patlent soaks m the tub dally, then applies a topical steroid 
olntment under wet palamas and a sauna suit. Often, 3 to 4 
days of such intensive home therapy will break a severe 
flare. 
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ECZEMA 
The word eczema seems to have originated in AD 543 and is 
derived from the Creek work ekzellz. meanme to "to boil - 
forth" or to "effervesce." In its modem sense, the term refers 
to a broad range of conditions that begln as spongiot~c 
dermatitis and may progress to a lichenified stage. The 
term encompasses such d~sorders as dyshldrotic eczema and 
nummular eczema. The acute stage generally presents as a 
red edematous plaque whlch may have grossly visible small 
grouped vesicles. Subacute lesions present as erythematous 
plaques with scale or uustlng. Later, lesions may be covered 
by a dryer scale or become hchenified. 

Eczema 77 /. rl. -.-?zzzzT - 
Histologically, the hallmark of all eczematous eruptions is 

a serous exudate between cells of the epidermis (spongiosis), 
with an underlying dermal perivascular lymphoid infiltrate 
and exocytosis (lymphocytes noted within spongiotic foci in 
the dermis). Spongiosis is generally out of proportion to the 
lymphoid cells in the epidermis.This is in contrast to mycosis 
fungoides which demonstmtes minimal spongiosis confined 
to the area immediately sul-rounding the lymphocytes. 

In most eczematous processes, spongiosis is very prom- 
inent in the acute stage, where i t  is accompanied by little 
acanthosis o r  hyperlceratosis. Subacute spongiotic dermatitis 
demonstrates epidermal spongiosis with acanthosis and 
hyperkeratosis. Chronic lesions may have little accompany- 
ing spongiosis, but it is not uncommon for acute and chronic 
stages to overlap, as episodes of eczematous dermatitis foIlow 
one another. Scale corresponds to foci of paralcetatosis 
produced by the inflamed epidermis. A crust is composed 
of serous exudate, acute inflammatory cells, and keratin. 
Eczema, regardless 01 cause, will manifest similar histologic 
changes if allowed to persist chronically. These features are 
related to chronic rubbing or scratching and correspond 
clinically to lichen simplex chronicus or prurigo nodularis. 
Histologic features at this stage include compact hyper- 
keratosis, irregular acanthosis, and thickening of the 
collagen bundles in the papillary portion of the dermis. 
The papillary dermis may have an appearance of vertical 
streaking, or may present as a widened papillary dermis with 
angiofibroplasia. 

The dermal infiltrate at all stages is predominantly 
lymphoid, but an admixture of eosinophils may be noted. 
Neutrophils generally appear in secondarily infected lesions. 
Spongiosis with many intraepidermal eosinophils may be 
seen in the early spongiotic phase of pelnphigoid and 
pemphigus, incontinentia pigmenti, as well as some cases of 
allergic contact dermatitis. 

In most eczematous reactions, severe pruritus is a prominent 
symptom.The degree of irritation at which itching begins (the 
itch threshold) is lowered by stress. Itching is often prom- 
inent at bedtime and commonly results in insomnia. Heat 
and physical exertion may also provoke episodes of itching. 

Regional Eczemas 
Ear Eczema Eczema of the ears or otitls externa may 
involve the hellx, postaur~cular fold, and external audltory 
canal By far the most frequently affected site is the external 
canal, where it is often a manifestation of seborrheic 
dermatitis or allergic contact dermatitis. Secretions of the ear 
canal derive from the apocrrne and sebaceous glands, whlch 
form celumen. Traulnatlzatlon of the ear canal by rubbmg, 
wiplng, scratching, and plcking ~nduces edema and inflam- 
mation. Secondary bacterial colonization or infection are 
common. InIection 1s usually caused by staphylococci, 
streptococci or  pseudomonas. Contact dermantis from neo- 
mycln, benzocalne, and preservatives may result from toplcal 
remedies used to treat these condltlons. Psezldomo~zas aeru- 
glizosn can result m malignant external otltls with ulceration 
and sepsls. Earlobe dermatitis 1s virtually pathognomonic 
of nlckel allergy and occurs most frequently in women who 
have p~erced ears. 

Treatment should be d~rected at removal of causative 
agents, such as topically appl~ed allelgens. Scales and 
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cerumen should be removed by gentle lavage with an ear Fig. 5-9 Hand 
synnge. Ant~b~ot~c-corticoid preparations, such as Corti- eczema. 
sporin otic suspension, have frequently been presmbed, and 
ingredients such as neomycin are therefore frequently found 
as relevant contact allergens. Corticosteroids alone can be 
effective for noninfected dermatitis. For very weepy lesions, 
Domeboro otic solution may be drying and beneficial. 

Eyelid Dermatitis Eyehd dermatitis is commonly 
related to atop~c dermat~tis or allergic contact dermatitis (see 
Chapter 6).Volatile substances, tosylamide, epoxy hardeners, 
insect sprays, and lemon peel 011 may be  implicated. Many 
cases of eyelid contact dermatitis are caused by substances 
transferred by the hands to the eyelids. Any sensitizer or I 
irrltant on the palms or iingers may cause dimatitis of the 
eyehds long before it affects any other parts of the face. 
When eye brops contain an allergen, the allergen passes 
through the nasolacrimal duct, and dermatihs 1s often noted 
below the nares in addihon to the eyelids. 

Allerg~c contact dermat~tis usually affects the upper eye- 
lids. Atopic dermatitis frequently causes eyelid dermatitis 
involving both the upper and lower eyelids. In both 
conditions, edema, erythema, scale, and crusting may occur. 

Breast Eczema (Nipple Eczema) Eczema of the 
breasts may affect the nipples, areolae, or the surrounding 
skin. Usually, eczema of the nipples is of the moist type with 
oozing and crusting, Painful fissuring 1s frequently seen, 
especially in nnnrng mothen, 

Circumscr~bed neurodermatitis, seborrheic dermatitis, 
atopic dermatitis, and contact dermatitls must be considered 
in the differential d~agnosis. Nlpple eczema if often an 
isolated manifestation of atopic dermatitis. In patients 
in whom eczema of the nipple or  areola has persisted for 
more than 3 months, especially if it is unilateral a biopsy is 
mandatory to rule out the possibility of Paget's disease of the 
breast. Topical or intlalesional corticosteroids are effective 
in the treatment of non-Paget eczema of the breast. Nevoid 
hyperkeratosis of the nipples is a chronic cond~tion that may 
mimic nipple eczems, but is not steroid responsive. 

Hand Eczema Xle hands are commonly involved in 
atopic dermatihs, allergic contact dermatrtis, and psoriasis. 
On the palms and soles, it may sometunes be difficult 
or  impossible to differentlate these conditions clinically 
(Fig. 5-9). Even a biopsy may not result in a definitive 
diagnosis, as  all three conditions may demonstrate spongiosis 
and crusting on the hands. A complete histozy, careful exam- 
inat~on of the rest of the body surface, and patch testing may 
be helpful in establishing a diagnosis. Frequently, patients 
with band eczema have mulhple causes for their dermatitis, 
such as an atopic diathes~s plus irritant or allergic contact 
dermatitis. The importance of patch testing cannot be over- 
emphasized. Allergens ~n consumer goods, in the workplace, 
and in topical medications may be Important in a given 
patient. Patch testing must include broad screens of common 
allergens or most cases of allergic contact dermatit~s will be 
rmssed. 

Hand eczema represents a major occupat~onal problem 
and accounts for more than 80% of all occupational derma- 
tltis. Patients with hand eczema frequently miss work and 
may need to change occupations. Occupations that involve 

wet work have an extraordtnarily high incidence of hand 
dermatitis. Hair dressers, food service workers, and 
healthcare w o r k e ~  are particularly affected. In healthcare 
workers, the impa~red barrier poses a risk for infect~on by 
hlood-borne pathogens. 

Almost a third of baker's apprentices develop hand 
dematitis w~thin 12 months of entering the profession 
Among hairdressers, the inctdence approaches 50% after 
several yean. Both irritant dermatitis and allergc contact 
dermatrtis are important factors, with glyceryl monothio- 
glycolate and ammonium persulfate being the most common 
allergens among halrdressers. Among those with preservative 
allergy, the hands are preferentially involved in patients 
allergic to isothiazolinones and formaldehyde, whle the 
hands and face are equally involved w ~ t h  pamben allergy. 
Cement workers have a high rate of hand dermatitis related 
to contact allergy, alkalinity, and hygroscopic effects of 
cement. Dona1 hand dermatit~s in a cement worker suggests 
contact allergy to chromate or cobalt.The add~tion of ferrous 
sulfate to cement has no effect on irritant dermatitis, but 
reduces the incidence of allergic chromate dermatit~s by 
two-thirds. 

Both wet work and low humidity are risk factors for hand 
dermatitis. Low air hum~dity Impairs the cutaneous barrier, 
increasing allergen and irritant penetration. Low humidity 
also results m an increase ln epidermal Lnngerhans cells. 
Hard water also increases the incidence of hand dermatitis. 

Among patients with occupational hand dermatitis, atopic 
patients are disproport~onately represented. Hand dermatitis 
is frequently the initla1 or only adult manifestation of an 
atopic diathesis.The Ilkellhood of developing hand eczema is 
greatest in patients with atopic dermatitis, more common 
if the atopic dermat~tis was severe, but still increased in 
incidence in patlents with only respiratory atopy. Atoprc 
pat~ents should receive career counseling in adolescence to 
avoid occupations such as hairdressing, food service, auto- 
motive repair, metal, or custodial work, that are likely to 
induce hand dermatitis. 

Contact urticaria syndrome may present as immediate 
burning, Itching or  swelling of the hands, but a chronlc ecze- 
matous phase may aIso occur. Latex 1s an important cause of 
the syndrome, but raw meat, lettuce, garlic, onlon, carrot, 
tomato, sp~nach, grapefruit, orange, radish, fig, parsnip, 
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cheese, or any number of other foods may he implicated. 
Delayed-type sensitivity may develop to Compositae plants, 
metals such as nickel, dyes such as p-phenylenediamine, 
formaldehyde in cleaning products, and numerous other 
allergen~c contactants. A careful occupational and hobby 
histoly is essential to Identify possible contactants. 

Acute Vesiculobullous Hand Eczema 
(Pompholyx, Dyshidrosis) 
Idiopathic acute vesicular hand dermatitis is not related to 
blockage of sweat ducts, although palmoptantar hyper- 
hidros~s is common in these patients, and control of hyper- 
hidrosis improves the eczema. Acute pompholyx, also 
known as cheiropompholyx if it affects the hands, presents 
with severe, sudden outbreaks of intensely prunthc vesicles. 
Primary lesions are macroscopic, deep-seated mult~locular 
vesicles resembling taproca on the s~des of the fingers 
(Fig. 5-10), palms, and soles. The eruption is symmetrical 
and pruritic, with pruritus often preceding the eruption. 
Coalescence of smaller lesions may lead to bulla formation 
severe enough to prevent ambulation. Individual outbreaks 
resolve spontaneously over several weeks. BuIlous tinea or 
an id reaction from a dermatophyte should be excluded, and 
patch testing should be cons~dered to rule out allergic 
contact dermatitis. 

Chronic Vesiculobullous Hand Eczema 
In chronic cases the lesions may be hyperkeratotic, scaling, 
and fissured, and the "dyshidrosiform" pattern map be 
recognized only dunng exacerbations. Females outnumber 
males by 3:l.There is a tendency for the pruritlc 1- to 2-mm 
vesicles to be most pronounced at the sides of the fingers. In 
long-standing cases the nails may become dystmphic. The 
distribution of the les~ons is, as a rule, bilateral and roughly 
symmetrical. 

Hyperkeratotic Hand Dermatitis 
Males outnumber females by 2 1 ,  and the pat~ents are 
usually older adults.The eruption presents as hyperkeratotic, 
fissure-prone, elythematous areas of the middle or proxlmal 
palm.The volar surfaces of the fingers may also be involved. 
Plantar lesions occur in about 10% of patients. Histologi- 
cally, the lesions show chronic spongiotic dermatitis. The 
most important differenhal diagnosis is psoriasis, and a 
significant number of patients with chronic hyperkellttotic 
hand dermatitis will ultimately pmve to be psoriat~c. The 
presence of sharply demarcated plaques, nail pitting or 

I J  
Fig. 5-10 Acute vesiculobullous hand eczema. 

occasional crops of pustules are important clues to psoriatic 
hand involvement. 

Treatment 
The hands are essential for work both in and out of the 
home. Treatment regimens must be practical and allow 
patients to functton as normally as possible.Vinyl gloves may 
he worn during wet work, especially when detergents are 
used. Although vinyl gloves are protective from chemicals, 
they do not prevent exposure to heat through the glove or 
the macerating effect of sweat, which accumulates under the 
gloves. They am also far less durable than rubber gloves. 
Rubber gloves may be used at home if patients do not exhibit 
allergy to rubber chemicals or latex. Wearing whlte cotton 
gloves under the vinyl gloves is beneficial. For rough work, 
such as gardening, wearing protective cloth or leather gloves 
is essential. Cotton can adsorb allergens in the environment, 
and cotton gloves worn throughout the day offer ltttle 
protectton from many allergens. 

Moisturizing is a critical component of the management 
of hand dennahtis.Application of a moistur~zing protectwe 
cream or ointment after each hand washing or water expo- 
sure is recommended. Creams require a preservative and 
have a higher risk of contact sensitivity. Ointments tend to 
have few ingredients and do not generally requtre a preser- 
vative. At night, even during periods of remission, a heavy 
moisturizing ointment should be applied to the hands after 
soaking in water. If palmar dryness is present, occlusion of the I 

1 
moisturizer with a plastic bag or  vinyl gloves is recommended. I 

White petrolatum remains within the stratum corneum 
and can restore banier function.White petrolatum is cheap 
and nonsensitizing, and remalns a valuable agent in the 
treatment of hand dermatitis. 

Superpotent and potent topical steroid agents are first-line 
pharmaeologic therapy. Their efficacy is enhanced by 
occlusion. A mngle application with occlusion at night is 
often more effective than multiple daytime applications. As 
in the treatment of atopic dermatitis, once steroid receptors 
are saturated, additional applications of a corticosteroid 
contnbute only an emolhent effect. Triamcinolone 0.1% 
ointment is available in a nonsensitizing white petrolatum 
base. It is fairly potent, inexpensive, does not irritate, and has 
a low incidence of sensitizat~on. In refractory cases, super- I 
potent stemids may he used for a period of 2 to 3 weeks, 
then on weekends, with a mlder corticosteroid applied 
during the week. Chronic use of potent fluorinated cortico- 
steroids may he assoelated with skin atrophy. 

The use of system~c corticosteroids usually results in 
dramatic improvement. Unfortunately, relapse frequently 
occurs almost as rapidly, so systemic stero~ds are recom- 
mended in only the most severe cases or to control acute 
exacerbations. Patients with persistent severe hand 
dermatitis often require alternative, steroid-sparing therapy. 

Topical calanuerin inhihttors may be of benefit in 
some patients. Soaks with a tar bath oil or applicahons of 5% 
liquor carbonis detergens may be of benefit in some cases. 
Phototherapy m the form of UVAl alone, UVB, narrow-band I 
UVB or soak PUVA can be effective. PUVA is more effective 
in reducing Langerhans cell numbers and in dearing the 1' 

dermatitis than UVB, but the risk of phototoxicity is higher. 
Phototoxicity depends on  the concentration of the soak solu- 
tion and dose of hght. Relatively few phototoxic reactions 
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are seen with regimens that use a 15-  to 20-min soak in a 
3 mglL solution oi 8-methoxypsoralen and starting with 0.25 
to 0.5 ~ lcm'  and increasing by 0.25 to 0.5 Jlcm2 three times 
a week. Superficial Grenz ray iadiotherapy remains a viable 
modality, but well-maintained machines are few in number. 
The depth of penetration is limited, so it is best used after 
acute crusting and vesiculation have been cleared with other 
treatment. Doses of 200 cG ale  delivered a t  weekly intervals 
for a total of 800 to 1000 cG.Therapy may be repeated after 
6 montbs.The total lifetime dose should not exceed 5000 cG. 

As many patients with apparent hand dermatitis actually 
have psoriasis, a trial of calcipotriene ointment or tazarotene 
gel may be reasonable. Both of these agents may irritate 
eczematous skin, so they are best used after an initial course 
of topical steroid thelapy. Oral methotrexate, in psoriatic 
doses, can be helpful in some cases of refractory hand 
eczema, as may azathiopiine. Mycophenolate mofetil is 
sometimes useful in doses of 1 to 1.5 g twice a day (for an 
adult). The blood count must be monitored and some 
patients will experience gastrointestinal intolerance. Cyclo- 
sporin is rarely used in chronic hand eczema, but may be 
useful for short-term remittive therapy. 

The incidence of hand dermatitis in the workplace can 
be reduced by identifying major irritants and allergens, 
preventing exposure through engineering controls, substi- 
tuting less initating chemicals when possible, enforcing 
personal protection and glove use, and instituting organized 
worker education. Hand eczema classes have been docu- 
mented to reduce the burden of occupational dermatitis.lt is 
important to note that prevention of exposure to a weak 
but frequent initant can have more profound effects than 
removal of a strong but infrequently contacted irritant. 
Pmper gloves are essential in industrial settings. Nitrile 
gloves are generally less permeable than latex gloves. Gloves 
of ethylene vinyl alcohol copolymer sandwiched with poly- 
ethylene are effective against epoxy resin, methyl metha- 
crylate, and many other organic compounds. Latex and 
vinyl gloves offer little protection against acrylates. The 4H 
(4 h) glove and nitrile are best in this setting. As hospitals 
transition to nonlatex gloves, it is important to note than 
even low protein, powder-free latex gloves reduce self- 
reported skin problems among health workers. 

Barrier products can improve hand dermatitis if used in 
the appropriate setting. Foams containing dimethicone and 
glycerin can reduce hand dermatitis related to wet work. 

Although most patients with hand delmatitis should limit 
water exposure and avoid hot water, some data suggest that 
heat shock therapy can be useful in selected patients to 
reduce Langerhans cell numbers. Heat shock therapy can be 
accomplished with controlled temperature wax or hot water 
(48-50" C) two or  three times a day. Care must be taken to 
avoid bums, and to monitor for flares of dermatitis. In acute 
vesicular disease, soaking the hands and feet in Burow's 
solution may be of benefit. Chronic fissured dermatitis with 
heavy bacterial colonization may improve with soaks in a 
silver nitrate solution (1:1000) or a potassium permanganate 
solution (1:5000). Both will discolor the skin. Individual 
fissures can be mended with a topical acrylate.Tllese are now 
available commercially as liquid bandages. 

prevalence occurs between 6 and 12  months of age. Diaper 
dermatitis is also seen in adults with urinary or fecal 
incontinence. 

Irritant diaper dermatitis is an erythematous dermatitis 
limited to exposed surfaces. The folds remain unaffected, 
in contrast to intertrigo, inverse psoriasis, and candidiasis 
where the folds are frequently involved. In severe cases of 
irritant dermatitis there may be superficial erosion or even 
ulceration. The tip of the penis may become irritated and 
crusted, with the result illat the baby urinates frequently and 
spots of blood appear on the diapex 

Complications of diaper dermatitis include punched-out 
ulcers or erosions with elevated borders (Jacquet erosive 
diaper dermatitis); pseudoverrucous papules and nodules; 
and violaceous plaques and nodules (granuloma gluteale 
infantum). 

The importance of ammonia in common diaper dermatitis 
has been overstated, but constant maceration of the skin is 
critical.The absence of diaper dermatitis in societies in which 
children do not wear diapeis clearly implicates the diaper 
environment as the cause of the eruption. Moist skin is more 
easily abraded by friction of the diaper as the child moves. 
Wet skin is more permeable to irritants. Skin wetness also 
allows the growth of bacteria and yeast. Bacteria increase 
the local pH, increasing the activity of fecal lipases and 
pioteases. C ~ n d i d n  nlbicnns is frequently a secondary 
invader and when present produces typical satellite erythe- 
matous lesions or pustules at the periphery as the dermatitis 
spreads. 

Napkin psoriasis (Fig. 5-11), seborrheic dermatitis, atopic 
dermatitis, Langerhans cell histiocytosis, tinea cruris, allergic 
contact dermatitis, acrodermatitis enteropathica, amino- 
acidurias, biotin deficiency, and congenital syphilis should be 
included in the differential diagnosis. 

Prevention is the best treatment. Diapers that contain 
superabsorbent gel have been proved effective in preventing 
diaper dermatitis in both neonates and infants.They work by 
absorbing the wetness away from the skin and by buffering 
the pH. Cloth diapers and regular disposable diapers are 
equal to each other in their propensity to cause diaper 
dermatitis and are inferior to the superabsorbent gel diapers. 
The frequent changing o i  diapers is also critical. 

Protecting the skin of the diaper area is of great benefit in 
all forms of diaper dermatitis. Zinc oxide paste is excellent. 

Diaper (Napkin) Dermatitis Dermatitis of the diaper 
area in infants is a common cutaneous disorder.The highest 



The application of a mlxture of equal parts Nystatin 
olntment and 1% hydrocortisone ointment at each diaper 
change offers both anticand~dal act~vity and an occlusive 
protective barrier from wine and stool. 

Circumostomy Eczema Eczematization or autosensi- 
tization of the surrounding skin frequently occurs after an 
ileostomy or colostomy. It is estimated that some 75% of 
ileostomy patients have some postoperative sensitivity as a 
result of the leakage of intestinal fluid onto unprotected 
skin. As the consistency of the intestinal secretion becomes 
viscous, the sensitization subsides. Proprietary medications 
containing karaya powder have been found to be helpful. 
Twenty percent cholestyramine (an ion-exchange resin) in 
Aquaphor or topical sucralfate as a powder or emollient at 
4 g% concentralion are both effective treatments. Psoriasis 
may also appear at ostomy sites. Topical treatment may be 
difficult as the appliance adheres poorly after the topical 
agents are applied. The ostomy adhesive pad may have 
wedges cut from the periphery to allow wedges of skin to be 
treated in a rotating fashion. 

Autosensitization Dermatitis Antoeczemntizatioi~ 
refers to the development of widespread dermatitis or 
dermatitis distant from a local inflammatory focus.The agent 
causing the local inflammatory focus is not the direct cause 
of the dermatitis at the distant sites. Autoeczematization 
most commonly presents as generalized acute vesicular 
eruptions associated with chronic eczema of the legs with 
or without ulceration. The "angry hack" or "excited skin" 
syndromes observed with strongly positive patch tests and 
the local dermatitis seen alnund infectious foci (infectious 
eczematoid de~matitis) may represent a limited form of this 
reaction. 

Id Reactions Patients with a variety of infectlous 
disorders may present with eczematous dermatitis. Class~c 
examples are ves~cular id reactlons of the hands in response 
to an inflammatory tlnea of the feet. Nummular eczematous 
lesions or  pityriasis rosea-like les~ons may occur in patlents 
with louse infestation. Id reactlons are frequently un- 
responsive to cortlcosteroid therapy, but clear when the focus 
of lnfectlon or Infestation is treated. 

Molluscum Dermatitis Molluscum dermatitis repres- 
ents a unique form of id reaction. Patients may present with 
localized or widespread eczema surrounding scattered 
lesions of molluscum contagiosum.The dermatitis is typically 
refractory to topical steroid therapy, but clears when the 
molluscum lesions are destroyed. Erythema multifonne-like 
lesions have been reported. 

Juvenile Plantar Dermatosis Juvenile plantar derma- 
tos~s 1s an eczematous dlsorder of chddren, first described by 
Enta and Moller in 1972, and named by Mack~e in 1976. It 
probably is the same disease as symmetrical lividity of the 
soles described by Pernet in 1925. It usually beglns as a 
patchy, symmetr~cal, smooth, red, glazed macule on the base 
or medial surface of the great toes, sometimes w ~ t h  fissunng 
and desquamat~on, 1n children aged 3 to puberty. Les~ons 
evolve into red scaling patches involving the weight-bearing 
and frictional areas of the feet, usually symmetrically 
(Fig. 5-12).The forefoot 1s usually much more ~nvolved than 
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Fig. 5-12 Glazed 
appearance of the 
weight-bearing 
surfaces in juvenile 
plantar dermatosis. 

the heel. Toe webs and arches are spared. The eluption is 
disproportionately more common in atopic children. In some 
patients, a similar eruption occurs on the fingers. 

The disease is caused by the repeated maceration of the 
feet by occlusive shoes, especially athletic shoes, or by 
the abrasive effects of pool surfaces or diving boards. 
The affected soles remain wet in the rubber bottoms of the 
shoes or are macerated by pool water. Thin, nonabsorbent, 
synthetic socks contribute to the problem. 

Histologically there is psoriasiform acanthosis and a 
sparse, largely lymphocytic infiltrate in the upper dermis, 
most dense around sweat ducts at their point of entry into 
the epidermis. Spongiosis is commonly present and the 
stratum corneum is thin but compact. 

The diagnosis is apparent on inspection, especially if there 
is a family or personal history of atopy and the toe webs are 
spared. Allergic contact dermatitis to shoes and dermato- 
pbytosis should be considered in the differential diagnosis. 
Allergic shoe dermatitis usually involves the dorsal foot, but 
some patients with mercaptobenzothiozole sensitivity have 
predominant involvement of the soles. Other allergens in 
rubber insoles may produce a similar dermatitis. 

Treatment involves avoidance of maceration. Eliminating 
the offending shoes or socks is generally easier. Foot powders, 
thick absorbent socks, absorbent insoles, and having 
alternate pairs of shoes to wear to allow the shoes to dry out 
are all beneficial. Topical steroid medications are of limited 
value and often are no more effective than occlusive barrier 
protection. Petrolatum or urea preparations can sometimes 
be of benefit. Most cases clear within 4 years of diagnosis. 

Xerotic Eczema 
Xemt~c  eczema is also known as winter itch, eczema 
craquel6, and astealotlc eczema. These viv~dly descriptive 
terms are all appl~ed to dehydrated skln show~ng redness, 
dry scaling, and fine cracldlng that may resemble crackled 
porcela~n or the fissures in the bed of a dried lake or pond. 
The primary les~on is an erythematous patch covered with an 
adherent scale. As the lesion enlarges, fine cracks in the 
epiderm~s occur (Fig. 5-13). Nummular lesions may occur. 
Xerot~c "nummular" eczema 1s less weepy than classrc 
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Fig. 513 Fine 
network of epidemlal 
fissures in eczema 
craauele. 

nummular dermatitis. Favored sites are the anterior shins, 
extensor arms, and flank. Elderly persons are particularly 
predisposed, and xerosis appears to be the most common 
cause of pruritus in older individuals. Xerotic eczema is seen 
most frequently during the winter, when there islow relative 
humidity. Bathing with hot water and harsh soapscontribute. 
The epidermal water barrier is impaired and transepidermal 
water loss is increased. 

Short tepid baths, limitation of the use of soap to soiled 
and apocrine-bearing areas, and prompt application of an 
emollient are usually effective. White petrolatum and 
emollients containing 10% urea or 5% lactic acid are effec- 
tive. Topical steroids in ointment vehicles are useful for 
inflamed areas. 

Nummular Eczema (Nummular 
Neurodermatitis) 
Nummular eczema usually begins on the lower legs, dorsa of 
the hands, or extensor surfaces of the arms. Tne primary 
lesions are discrete, coin-shaped, erythematous, edematous, 
vesicular, and crusted patches (Fig. 5-14). Most lesions are 
20 to 40 mm in diameter. Lesions may form after trauma 
(Koebner's phenomenon). As new lesions appear, the old 
lesions expand by tiny papulovesicular satellite lesions 
appearing at  the periphery and fusing with the main plaque. 
In severe cases the condition may spread into palm-sized or 
larger patches. Pruritus is usually severe and of the same 
paroxysmal, compulsive quality, and nocturnal timing seen 
in circumscribed neurodermatitis. Mast cells are noted in 
close approximation to nerves in lesional skin, and the 
neuropeptides substance P and calcitonin gene-related 
peptide are increased in lesional skin. 

Atopic dermatitis frequently has nummular morphology 
in adolescents, but in atopy the lesions tend to be more 
chronic and lichenified. Histologically, nummular eczema is 
characterized by acute or  subacute spongiotic dermatitis. 

Initial treatment consists of simple soaking and greasing 
with an occlusive ointment, and once to twice a day appli- 

cation of a potent or  superpotent topical steroid cream or 
ointment. Ointments are more effective, and occlusion may 
be necessary. If secondary staphylococcal infection is present, 
an antibiotic with appropriate coverage is recommended. 
Sedating antihistamines at bedtime are useful to help with 
sleep and reduce night-time scratching. Topical calcineurin 
inhibitors are also effective. In some cases refractory to 
topical agents, intralesional or  systemic corticosteroid 
therapy may be required. 

Nutritional Deficiency Eczema 
A pattern of eczema with localized, thickened, scaling 
patches that have some characteristics of nummular eczema, 
seborrheic dermatitis, and neurodermatitis may be seen in 
alcoholics. This probably does not represent a discrete 
entity, but exacerbation of these various dermatoses by poor 
hygiene and secondary infection. Head dermatitis may com- 
plicate head louse infestation; body itching and dermatitis 
may occur because of body lice, and genital involvement 
may resemble candidal diaper dermatitis associated with 
urinating and defecating in the clothing. 

HORMONE-INDUCED DERMATOSES 
A~~to in~mune  progesterone demiautis may appear as oru- - - . ~~ 

carial papules, deep gyrate lesions, papulovesicular lesions, 
an eczematous eruption, or as  targetoid lesions. Pruritus is 
common. When urticaria is the predominant skin lesion, 
there is a generalized distribution, and it may be accom- 
panied by laryngospasm. Anaphylactoid reactions may 
occur. Oral erosions may be present. The eruption typically 
appears during the luteal phase of fhe menstrual period, and 
spontaneously clean following menstruation, only to return 
in the next menstrual perlod. Many of the reported patients 
had received artificial progestational agents before the 
onset of the eruption. In some it appeared after a normal 
pregnancy. The eruption may worsen or clear during 
pregnancy. The pathogenesis appears to be autoimmunity 
directed toward the patient's own progesterone, mediated by 



T(H)l-type cytokines. Patients have a positive s k ~ n  test to 
progesterone and treatment responses to anovulatory agents 
andlor oophorectomy. 

In most cases, daagnosis has been confirmed by intra- 
dermal testing with 0.01 mL of aqueous progesterone 
suspension (50 mg/mL). A positive test may be immediate 
(30 min) or delayed (2+96 h). Flares may be induced by 
intramuscular or oral progesterone, The most commonly 
used treahnent is an oral contraceptive to suppress ovulation, 
thereby reducing progesterone levels, Conjugated estrogen, 
leuprolide acetate, danazol, and tamoxifen may be effective 
in some cases, 

Autoimmune estrogen dermatitis also presents as a cyclic 
skin disorder that may appear eczematous, papular, bullous, 
or urtlcarial. Pruritus is typ~cally present. Skin eruptions 
may be chronic but are exacerbated premenstrually or occur 
only immediately before the menses. Characteristically, 
the dermatosis clears during pregnancy and at menopause. 
Intracutaneous skin testmg wit11 estrone produces a papule 
lasting longer than 24 h or an immediate urticarial wheal (in 
cases with urticaria). Injections of progesterone y ~ e l d  
negative results, ruling out autoimmune progesterone 
dermatrtis. Tamoxlfen is effective in some cases. 
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containing skm-related llpids with a petrolatum-based 
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IMMUNODEFICIENCY SYNDROMES 
Manv of the conaenital ~mmunodeficiencv svndromes have - " " 
cutaneous manifestations. The most common of these ski 
d~seases are bacterial or fungal infections (especially muco- 
cutaneous candidiasis), lupos erythematosus-like syndromes, 
and atopic-like dermatitis. The primary lmmunodeficienc~es 
may be classified as those with impaired aut~body produc- 
tron (B-cell immunodefiuencies), impalred cell-mediated 
immunity mcell immunodeficiencies), and combined B- and 
T-cell defic~encies. 

Some of the many ~n~munodeficiencies with cutaneous 
involvement are presented in this section. Others, such as 
the acquired immunodeficiency syndrome and chronic 
mucocutaneous eandidiasis, are discussed in later chapters 
according to the specific infectious agent involved. 

Buckley RH: Primary immunodeficiency diseases: dlssectoffi of 
the immune system. lmmunol Rev 2002;185:206. 

X-Linked Agammaglobulinemia 
Also known as Bruton syndrome and sex-li~zked agamma- 
globz~linemia, this rare hereditary immunologic disorder 
usually becomes apparent after the first 3 t o  6 months of 
life, with increased susceptibility to Gram-positive pyogenic 
infections such as pneumococcal and streptococcal infec- 
tions. Resistance to viral lnfect~ons is intact, except for an 
unusual suscept~b~l~ty Pa infections with enteroyiiuses that 
may result in vaccine-related paralytic poliomyelitis or a 
dennatomyositis-meningoencephalitis syndrome. Affected 
boys are more likefy to develop atopic dermatitis, vasculitis, 
and urticaria. Growth failure, chronic d~arrhea, and an 
absence of palpable lymph nodes ale characteristic. 

IgA, IgM, IgQ and IgE are virtually absent Erom the 
serum, although IgG may be present in small amounts. The 
spleen and lymph nodes lack germinal centers, and plasma 
cells are absent fmm the lymph nodes, spleen, bone marrow, 
and connective tissues. Cell-mediated immunity is intact. 
T-lymphocytes are normal in number and function, but 
B-cells are usually completely lacking. Evidence indicates 
that the defect lies In a maturation block m pre-B-cell to 
B-cell differentiation. The defect involves protein tyroslne 
lunase @'TIC). The gene a a member of the src family of 
protooncogenes. Bruton tyrosine kinase (Btk) is essential 
for the development of B-lymphocytes. Deletions and point 
mulafions have been detected in many unrelated patients, 
and these result in detrimental effects on the catalytic 
function of the kinase. 
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Treatment with gamma globulin is helpful, but it does not autoimmune disorders, such as vitiligo and alopecia areata, 
completely contml the disease. Progressive fatal encephalitis gastrotntestinal abnormalities, and lymphofeticular malig- 
resulting from an enterovints may develop. Respiratory nancies. Cutaneousas well asvisceral granulomas havebeen 
disease with pulmonary fibrosis is also frequently seen, reported m several patients. B-cells are present in most 
because there is no means of restoring secretory IgA to patients hut do not differentiate normany. Half of these 
mucous membrane surfaces. Lymphoreticular malignancy, patients will also have evidence of  T-cell dysfunction. There 
especially leukemia, may develop. 1s evidence of polarization towards a Thl  lmmune response 

and upregulation of IL-12-mediated pathways. 

Hitztg WH: The d~scovery of agammaglobuilnaemla in 1952. Eur 
J Pediatr 2003;162:289 Amoras AL, et al. Defwtive Fc-, CRI- and CR3-mediated mono- 

Marque2 JA, et al: Conformation of full-length Bruton tYmsrne cyte phagocytosts and chemotaxrs ln common vanable 
kinase (Btk) from synchrotron X-ray solution scattering. ~mmunodeficlency andX-l~nkedgarnmaglobul~nem~apatlents. 
EMBO J 2003;22:4616. J Invest Allergol Ciln lmmunol 2003:13:181. 

Okoh M e  et al: Novel ~nsertiom of Bruton tymslne kinase ln McQuaid A, et al: Ev~dence for increased expression of 
patients w~th X-linked agammaglobulinemia Hum Mutat regulatory cytokule receptors lnterleukin-12R and interleukin- 
2002;20:4aa. 1 BR in common vanabie immunodefic~ency. Clin EXp lmmunoi 

2003,134;321. 
Isolated igA Deficiency P~queras 8, et al. Common Variable immunodeficiency patient 
An absence or marked reduction of selum IgA oecurs in classincat~on based on Impaired B call memory differentlation 
approximately 1 in 600 people in the white population. conefates with cl~nicai aspects. J Cl~n lmmunol 2003;23:385. 
Most of these individuals are enhrely well. Of those wlth 
symptoms, half have repeated infecttons, and one-quarter lso,ated primary l g ~  ~ ~ f i ~ i ~ ~ ~ ~  
have autoimmune or collagen vascular disease.Alle~~es such Eczematous is present in about one.fifth of cases 
as anaphylactic reactions to transfusion 01 IVIG, asthma, and with this abnormall ty.~e otl~er immunoglobulin classes are 
atopic dennatliis are In the symptomatic group' usually present in normal amounts. Isohemagglutinins are 
There is an increased association of celiac disease, ulcerative absent,Affected perjons are predisposed to severe infections, 
colitis, and regional enteritis. Systemic lupus erythematosus, espeoally those caused by pneumococci, and 
dermatomyositis, scleroderma, thyroiditis, rheumatoid Haernophilr,8 t~,~uenzae.~emca vulgans may occur in great 
aehr~tis,  and S1bgren syndrome have all heen reported to Thyroiditis, splenomegaly, and hemolytic anemia occur in these patients. Malignancy is increased in adults may occur, Pabents with mycosls fnngoides, and 
with IgA deficiency. Symptomatic IgA deficiency represents sensrtive enternpathy may have a secondary I ~ M  defiCkncy. 
10% to 15% of clinically serious inhented immunodefi- is orobablv bv a defect in the maturation . . 
ciency patients. of IgM-produung plasma cells. 

It is believed that these patients have a maturation defect 
of the B-lymphocyte as it develops into an IgA-producing 
plasma cell The defect can be Yransm~tted as an autosomal- Immunodeficiency with Hyper-lgM 
dominant or -recessive trait, It may also be an This rare disorder is characterized by recurrent mfections, 
deficiency, induced by drugs such as phenytoln or low or absent and IgA levels, and normal or  elevated 
cancer chemotherapy. levels of IgM and 1gD.The disorder may be inherited as an 

autosomal-dominant or  -recesswe, or X-lmked trait, Resplra- 
tory mfections, diarrhea, otihs, large painful oral ulcers, 

Mellemkjaer L, et al: Cancer risk among patients with l g ~  defi- widespread theraw-resistant warts, autoimmunity, and 
clency or common vanable immunodefioiency and their recumnt neutropema are common. Treatment 1s with 
relatives: a comblned Danish and Swedish study Clin Exp IVIG. Allogenetc hone marrow transplantation has been 
immunol2002,130.495. successful. 

S~kora AG, et a!: Otolaryngologic manifestattons of immuno- The X-linked form has been found to be caused by point 
deficiency. Otolaryngol Clin North Am 2003:36:647 mutations or deletions in the Xq26.3-27.1 regon, which 

Uram R, et ai: Isolated IgA deficiency after chemotherapy for encodes for a ligand of CD40, gp39. Abnormalities of thls 
acute myelogenous leukemia in an Infant. Pedlatr Hematol protein onTcells interfere w~ th  theT-cell-B-cell tnteractlon 
Oncol 2003;20:487. (gp39-CD40 interaction) that signaIs for imrnunoglohul~n 

Common Variable lmmunodefioiency 
Common variable immunodefic~ency, also known as 
acquired hypognmrnaglobuhnemrn, is a heterogeneous 
dxiorder and is the most common immunodeficiency 
syndrome after IgA deficiency. Childred or young adults 
with higher than expected expression of the HLA markers 
8 8  and DR3 are affected, and 11% of famlly memben 
may have a demonstrable immunoglobulin deficiencFThese 
patients have low levels of most immunoglobulin classes, do 
not form ant~bodies to bacterial antigens,and have recurrent 
sinopulmonary infectious. They have a predisposition to 

isotype switching. 

G~imour KC, et a!: immunological and genetlc analysls of 65 
patients with a cl~n~oal suspicion of X linked hyper-lgM. Mol 
Path01 2003:56:256 

KasaharaY, et a t  Hyper-lgM syndrome wlth putative dormant , 
negative mutation in activation-induoed cytidlne deaminase. J 
Allergy Clln lmmunol2003;112:755~ 

Kutukculer N, et al: Outcome of hematopoiet~c stem cell trans- 
piantailon in hyper-lgM syndrome caused by CD40 defi- 
ctency. J Pediatr 2003;143:141 - 
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Suglta K, et al: Chronic idlopathlc thrombocyfic purpura 10 a 
young male patient with isolated IgM deficiency. lnt J Hematol 
2001:73:532. 

Thymic Hypoplasia 
Congenital thymic hypoplasia, also known as DiGeo~ge 
arzo~naiy, the velocardiofacial syndlome, and III and N pharyn- 
geal pouch syndrome, may be inherrled as an autosomal- 
donunant or -recesswe trait, or may be a sporadic disorder. 
It IS characterized by a dlshnct~ve facies: notched, low-set 
ears, m~crognathia, shortened phiitrum, and hypertelorism. 

The syndrome includes congen~tal absence of the 
parathyroids and thymus, and an ahnormal aorta. Neonatal 
tetany from hypocalcemia is usually the first sign of the 
disease. Aortlc and cardiac defects are the inost common 
cause of death. T-cell defects are present and cell-mediated 
~mmunity IS absent or depressed. Fungal and viral infections 
commonly occur despite usually nonnal immunoglobulin 
levels. DiGeorge anomaly is one of several syndmmes 
associated with deletions within the proximal long arm of 
chromosome 22, specifically 22q11.2, which encodes for a 
zinc finger DNA-binding motif (ZNF74). 

- -  

Patel JY, et at. Thymus transplantation advances in D I G ~ @ ~  
syndrome. CUIT Allergy Asthma Rep 2005;5348. 

Perez EE, et at: Safety of llveviral vaccines in patients with chro- 
mosome 22q11.2 deletion syndrome (D~George syndrome1 
veiocardiofac~al syndrome) Pediatrics 2003.1 12:e325. 

Thymic Dysplasia with Normal 
lmmunoglobulins (Nezelof Syndrome) 
In Nezelof syndrome there is faulty development of the 
thymus gland. Onset is in early infancy, wlth severe, 
recurrent candidiasis, severe varicella, recurrent bacterial 
infections of the skin and lungs, or diarrhea. 

It is an autosomal-recessive disorder. Serum immuno- 
globulins are normal or increased, but cell-mediated 
immunity is lacking. The syndrome differs from DrGeorge 
syndrome in that the thymus is present but underdeveloped, 
and there are no cardlac abnormalit~es. Bone marrow 
transplantation may be successiul. 

Purine Nucleoside Phosphorylase Deficiency 
This autosomal-recessive enzyme defect leads to greatly 
reducedT-cell counts and depressed cell-mediated immunity, 
but B-cells and antlbody formation are intact. Mutations on 
chromosome 14q13 are responsible. Patients usually present 
at between 3 and 18 months of age w ~ t h  nonbacterial 
infections involving the lungs, upper airways, skin, and 
urinary tract. They usually die from ovenvhelming viral 
infections. Spastic diplegia may be present. 

Grunebaum E, et al' Novel mutations and hot spots in patients 
with purine nucleos~de phosphoyiase deficiency. Nucleo- 
sldss Nucleotldes Nuclelc Aclds 2004;23:1411. 

Tabarki B, et a!: Familial spastic paraplegia as  the present~ng 
rnan~festation in pattents with purine nucleoside phospholyl- 
me defoiency. J Child Neuml 2003:18:140. 

Miscellaneous T-cell Deficiencies 
The bare lymphocyte syndrome is characterized by profound 
defects in HLA class I1 expresston. Some pat~ents also lack 

class I expression.The tnolecular basis for the class I1 defect 
1s a lack of RF-X, the specific DNA-binding protein that 
normally binds to the HLA class I1 promoters. 

A deficiency of the T-cell receptor CD3 complex may 
result from mutations affecting either the y or E chains. 
Many of these patients have relatively ben~gn clinical 
courses. 

Activation of T-cells may be deficient. Surface molecules 
may he deficient, as in the bare lymphocyte syndrome 
or CD3 deficiency, but also intracytoplasmic signahng 
molecules are needed to transmit information inside the cell 
to the nucleus. Zap 70 deficiency is now recognized as a 
defect in a nuclear factor necessary for activation oET-cells. 

Cartilage-hair hypoplasia syndrome is an autosomal- 
recessive disorder in which patients with short-limbed 
dwarfism and fine, sparse, hypopigmented hair have 
defeettve cell-medtated immunity. 

Omenn syndrome is an autosomal-recessive drsorder that , 
closely mrmics graft-versus-host disease. Clinical features are 
exfoliative erythroderma beginning at a few weeks of Itre, 
eosinophilia, diarrhea, hepatosplenomegaly, lymphadeno- 
pathy, hypogammaglobulinemia with elevated IgE, recurrent 
infections, and early death [usually by 6 months of age). 
Both antibody produchon and cell-mediated immune 
function are impaired. T-cell receptor rearrangements are 
severely restricted in patients with Omenn syndrome, and 
inelficient andlor abnormal genentlon of T-cell receptors is a 
consistent feature of this disease. 

Severe Combined Immunodeficiency Disease 
This heterogeneous group of genet~c disorders 1s charac- 
tenzed by severely impalred humoral and cellular immunity. 
Patients may manifest various cutaneous manifestations, 
including a simple rnorbill~form eruption and seborrhe~c 
dermatitis. In additton, severe recurrent infectiom may 
occur, caused by Pseudo~lzoiins, Staphylccoccu~, Enfem- 
bacteriacecc~, or Candirln. Monlliasis of the oropharynx and 
skin, intractable diarrhea, and pneumonia are the triad of 
findings that commonly lead to the diagnosis of severe 
combined immunodeficiency disease (SCID). Overwhelming 
viral Infections are the usual cause of death. Engraftment of 
maternally transmrtted or transfusion-derived lymphocytes 
can lead to graft-versus-host disease. 

SUD is characterized by deficiency or  total absence of 
circulating lymphocytes. MatureT-cells are almost invariably 
absent, but B-cell numbers may be greatly reduced or 
rncreased. Immunoglobulin levels are consistently very low. 
The thymus is very small; its malformed architecture at 
autopsy is pathognomonic 

The inheritance may be autosomal recesstve or X-linked; 
the most common type of SClD is X-1inked.A deficiency of 
a common y chain that is an essential component of the I L 2  
receptor is responsible for the pmfound lymphoid dys- 
function in X-l~nked SCID.This abnormality also has effects 
on both the IL-4 and -7 receptors. The mutation has been 
mapped to Xq13.1.About half the autosomal-recessive cases 
have a deficiency of adenosine deaminase, the gene for 
which is located on chromosome 20qU. 

Lymphogenlc agammaglobulinemia, also known as 
Swiss-type or hereditary thymic dysplasia, is inherited as an 
autosomal-recessive tmt .  The presumed level of the basic 
cellular defect is in the lyrnphopoietic stem jell, which fails 
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to differentiate into lymphold cells. Lymphoid tfssue in the 
body is usually absent. 

Prenatal diagnosis and camer detection are possible for 
X-linked SCID, and adenosine deaminase deficiency. 
Short-term replacement therapy is available. The d e h i t ~ v e  
treatment IS bone manow transplantahon. In utero hemato- 
poietic stem cell transplantation has been successful in 
X-linked SCID.A£fected patients rarely live longer than age 
2 without tmnspIantatian. Patients with these diseases are 
pnme candidates for gene therapy. 

Aiut~ A, et al: Gene therapy for adenosine deaminase deficiency. 
Curr Opin Allergy Clin lmrnunol 2003;3:461. 

Peranteau WH, et al: In utem hematopoietlc cell transplantatton; 
What are the imporfanf questions? Fetal D~agn Ther 2004. 
19:B. 

Rahlmlnejad MS. et al: Posttransfusion graft-versus-host 
d~sease in an infant with severe combined ~mrnunodefic~ency. 
Transplant Proc 2003;35:2825. 

Thymoma with lmmunadeficiency 
Thymoma with immunodeficiency, also known as Good 
~ytrdrome, occurs rn adults in whom hypogammaglobulin- 
emia, deficient cell-mediated immuniv, and benign thymoma 
may develop almost simultaneously. Recurrent abscesses and 
pyoderma develop. There is a striking deficiency of B- and 
pre-B-cells. lymphopenia, eosiopenia, thrombocytopenia, 
anemia, or pancyto~enia may occur. Tnymectvmy does not 
affect the immunodeficiency. 

Wiskott-Aldrich Syndrome 
Wiskott-Aldrich syndrome, an X-linked syndrome seen in 
boys, consists of a triad of chronic eczematous dermatitis 
resembling atopic dermatitis (Fig. 5-15); increased snscept- 

Fig. 5-15 
Eczematous eruptlon 
with purpura in 
W~scutI-Aldrich 
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ibiiity to recurrent infections, such as pyaderma or suppu- 
rative otitis medig< and thromhocytopenie purpura, \n;ith 
hepatosplenomegaly. Death occurs usually by age 6 from 
infedlon, or, less often, bleeding. Only a few patients su~vive 
to adulthood,They are highly prone to developing lympho- 
reticular malignancies. 

Synthesis of IgA, IgM, and IgE is accelesated; however, 
accelerated catabohsm usually results in low levels of IgM and 
low or normal levels of IgG. Elevated levels of IgA and IgE 
are pre$ent.There seems to he an intrinsic platelet abnormal- 
1ty.T-cells progressively decline in number and activity 

Treatment is with pIateiet trandusions, antibiotics, 
immunoglobulin, and splenectomy. gone marrow transplau- 
tation from an HLA-  den tical sibling as early as possible in 
the disease course provides compiete reversal of the platelet 
and immune dyshnction, as  well as improvement or clearing 
of the eczematous dermatitis. 

The gene locus for Wiskokt-Aldnch syndrome has been 
mapped t o  the proximal portion of the short. arm of the X 
chromosame (Xpll). The gene codes for a protein called 
WASP, thought to be involved m the reorganicatton of 
the actin cytoskeleton in hematopoetic cells in response t o  
external stimuli.% hematopoetic cells of affected patients 
cannot polarize or rnlgrate in response to physiologic stimuli, 
accounting for the protean clrnical features of the syndrome. 
WASP also appears important in the regulation of the high- 
affinity IgE receptor on mast cells. 

lmai K, et al: WASP Wiskott-Aldrich syndrome protein) gene 
mutat~ons and phenotype. Curr Opin Allergy Clin lmmunol 
2003;3:427. 

Patel JY, et al: Gene therapy in WffikoWldrich syndrome: the 
neG step7 Curr Allergy Asthma Rep 2005;5:347. 

X-Linked Lymphopraliferative Syndrome 
This disorder, also known as Dtttlcan3 disease, is charac- 
terized by an inability of affected individuals to effectively 
control an Epstein-Barr vilvs infection. Patients pre nornlal 
until they develop severe, acute infectious mononucleosis. 
Necrotic bepatitis and a n  exantbema are common.Aplastrc 
anemia, chronic infectious mononucleosis, a spectnrm of B- 
cell lymphoproliferative diseases, and acqutred hypogamma- 
glabuiiimia develop. The locus has been mapped to the 
Xq26 region. 

Chronic Granulomatous Disease 
Clinically, chromc granulomatous d~sease [CGD] is 
characterized by recurring puiulent and granulomatous 
infections involving the long boaes, lymphatic tissue, liver, 
skin, and lungs. It occurs most frequently in boys (because 
X-linked inheritance is the most frequent type) who have 
eczema of the scalp, backs of the e w ,  and face. Ulcerative 
stomatrtis, furunculosis, subcutaneuus abscesses, and 
suppumtive lymphadenopathy may occur. 

There is decreased ability t o  destroy catalase-positive 
bacteria. This is caused by a deficiency in one of the com- 
ponents of the NADPH-oxidase complex, which catalyzes 
the conw13ion of molecula~ oxygen t a  superox~de. These 
organisms destroy any hydrogen peroxide they generate, 
thus leaving the phagocytes, which have a defective ability 
to generate hydrogen peroxide, withoat full antimicrobial 
killing ability. S. aureus Infedion is the most frequent patho- 
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pen in these patients. Other important pathogens include 
Aspergtlltcs fumigahrs and Burkholderin cepacla. Infections Erbagci Z; Noma-like gangrenous cheilitis in a child with cyclic 
by streptococci and pneumococci are less common. neutropenia assocrated with myeicpemx~daSe deficiency. 

The predominant XJinked form results from defects in Pediatr Dermatol2003:20:519. 
the CYBB gene, leading to absence of th@ high molecular lchimori K, et al: Myeloperoxidase has drractly-opposed effects 
weight vlbunit of cytachrome b 558 (gp 91.phox) and a totaI on nitration reaction-study on myeioperoxidase-deficient 
absence of NADPH oxidase activity. Patients with some patienZ and myelopamxidase-knockout mice. Free Radical 
residual NADPH axidase activity have been described, but Res 2Q03;37:481. 
they still suffer from severe infections despite this residual 
enzyme activity, In autosomal-recessive forms, mutations Leukocyte Adhesion Molecule Deficiency 
in the genes encod'mg fbr the remaining three mdase This rare autosomal-recessive disorder is characterized by 
components have been described: p22-phox (chromosome recurrent bacterial and fungal infections and impaired 
16), p47-pbox (chromosome 7), and p67-phox (chromosome neutrophil migration. Periodontitis or gingivitis and poor 
1). Patients may have deletions, insertions, and point wound healing may also occur. The severity of the clinical 
mutations leading to premature stop ccdons, amino acid presentation is variable. There IS kulty complexing of the 
substituttons, and splice site defects. In addition to defective CDll  and CD18 integrins as a result of a de£ect in the CD18 
bacterial killfng, IgG, IgM, and IgA hyperglobulinemia and gene. This leads to absent or severely reduced cell-surface 
neutrophil leukacytosis may be noted. expressron of the k2-leukocyte integrins, resulting jn 

Low reduction of nitro-blue tetmolium (NBT) to blue abnormal chemotaxis and opsonlzation. Death usually 
formazan is the basis of the NBT test for the disorder. Female occurs in the first 4 yean of lde unless bone rnarrov trans- 
~arriers of the X-linked form have a mixed population of plantation is undertaken; however, less severe defects may 
normal and abnormal cells and therefore show Infermediate be present, in which case the patient survives into adulthood. 
NBT reduction. Carriers may demonstlate an increase in 
infections, m u t e  dermal and discoid lupus-like skin lesions, Chaiak-Higashi Syndrome 
and aphthous stomatitis. Several patleuts wirh autosomal- ChMlak-Higashi syndrome is a plngressively degenerative, 
recessive disease have also developed discoid lupus lesions. fatal, familial disease of young children, characterized by I 

Treatment of infeckions should be early, aggressive, and partial oculccutaneous albinism, cutaneous and intestma1 , 
prolonged; tr~methoprim-sulfamethoxazole prophylaxis infections early in childhood, and leukocytes with verylarge 
significantly prolongs disease-free intervals. Injections of azurophilic granules.The hair of these patients is blond and I 
IEN-y aIso decrease the frequency of serious infections. sparse. The ocular albinism 1s accompanied by nystagmus 
Itrpconazole prophylaxis reduces the freqnency of fungal and photophobia. In darker skinned races, speckled hyper- I 
infections in patients with chronic granulom~tons disease. and hypo-pigmentation may be seen. 
Bone marrow or stem cell transplantation has been success- The inheritance is autosoma1 recessive. Prenatal diagnosis I 

ful in restoring enzyme function, and encouraging experi- is possible by exannning the hair shaft and neutrophils 
m a t s  with gene therapy have been reported. microscopically for large granules.The Chediak-Higashi gene 

Bylund J, et al: Chronic granulomatous disease: fmm genetic 
defect to cllnrcal presentation. A& Exp Med Biol2005;568:67. 

Gallin JI, et al: ltraconazole to prevent fungal rnfections in chronrc 
qranuiomatous d~sease. N Engl J Med 2003:348:2416. 

Goebei WS, et al: Gene therapy for chronic granulomatous 
disease, Acta Haematci 2003;110:86. 

Guugor T, et a6 SuccessfUl low toxicity hemetopoletic stem 
dl transolantation of hioh-risk adult chronic oranulomatous 
disease datrents. ~ranspgntatlon 2005:79:1596. 

Stasia MJ, et al: Severe ctrnical forms of cytochrome b-negative 
chronic grartulomatous dlseass (X91-) rn 3 brothers with a 
pornt mutation in the promoter region of CYBB. J infect 01s 
2003:188:1593. 

Myeloperoxidase Deficiency 
n u s  condition is a relatkly common autosomal-recessive 
disorder characterized by an absent or enzymatically 
inactive myeloperoxidase pfotein. Myelopemxidase is 
normally abundant in neutrophils and monocytes. Cells with 
this deficiency are unable to terminate theii* respiratory 
burst. Although many affected patients are asymptomatic 
and lifespan is usually unaffected, patients may be suscept- 
ible to candidiasis and bacterial tnfections. Numa-like cherlitls 
has been descr~bed in a patient with cyclic neutropenia and 
hereditary myelopemxidase deficiency. However, Sweet 
syndrome and acne may occur despite the deficiency. 

product has been identified and mapped oh chromosome lq 
42-1843.The defect is in the gene LYST, resulting in defec- 
tive vesicular hensport to and from the lysosome and late 
endosome and dysregulated homotypic fus~on, Tnjs muses 
the @ant perinudear vesicIes that characterize this disorder. 
Patients have increased susceptib~lity to infections, especially 
those of enteric bacterial origin.There is neutrapenia and the 
abnomal nentmph~ls do not phagocylose normally. Chemo- 
taxis is usually decreased. Immunoglobulins are present in 
normal amounts. Early death usually occum, most frequently 
as a result of malignant lymphoma or other forms of cancer. 
Bone marrow transplantation may be curative 

Oriscelli Syndrome 
Another €om of partial aIbinism and recurrent infections 
with immunodeficiency is Gtiscelli syndrome of silver-gray 
hair, neurologic abnormahties, skin and 'systemic pyogenic 
infection, neutropenia, thrombocytopenia, hypogammaglo- 
bulinemia, impaired natural killer cell activity, and defective 
cell-mediated immunity. Microscopic analysis of the hair 
meals large, unevenly distribu8ed melanin ag@egates in the 
medulla. Skin biopsies show numerous mature melanosomes 
in molanocytes and few melanosomes in keratiuocytes 
without giant melanosomes.The latter twa findings may help 
in the prenatal diagnosis of Griscelli syndrome. The genetic 
locus coloealizes on chromosome 15q21 wlth the myosin-Va 
gene, which may play a roIe in membrane, transport and 
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organelle trafficking.The age at onset varies from 6 weeks to complement is activated by an antigen-antibody reaction 
4 yean, but most patients die by age 5 without bone marrow involving IgG or IgM. Sowe complement components are 
transplantation, Elejalde syndronle shows similar hair find- directly activated by binding to the surface of infectious 
ings and frequent fatal centnl nertmus system alterations, organisms: this is called the "alternate" pathway.The central 
but immunodeficiency is not a feature. component common to both pathways 1s C3. In the classic 

Al-Khanairan 3: Hyperp~gmentation in Chbdiak-Higashi 
syndrome. J Am &ad Dermatoi 2003;49(5 Suppl):S244. 

Lazarch~ck J,  et al: Chedtak-Higashi syndrome. Blood 2005, 
10:4162. 

Stein SM,  et al: Molecular basis and therapy of disorders asso- 
ciated with chronic neutrgrenia Curr Allergy Asthma Rep 
200333365. 

Hyperimmunoglobulinemia E Syndrome 
This immunodeficiency syndrome (including Job syndrome) 
eonsists of atopic-like eczematous dermatitis, recurrent 
pyogenic infection, high levels of serum IgE and IgQ IgE 
ontistaphylococeal antibodies, and eosinophilia. Cold 
abscesses and fiinopulmonary infections are common. The 
eczematous eruption, seen in more than 80% of patients, 
is typically found a t  the sites of predilection lor atopic 
dermatitis,The face is consistently invalved. It is chronic and 
begins early in life (2 months to 2 years of age). Many of 
the lesions resemble papular prurigo, and there may be 
keratoderma of the palms and sales. Ichthyosis, urticaria, 
asthma, and chronic mucocutaneous candidiasis may also 
occur. The hands and feet may have lesions suggestive of 
contact dermatitis. Furuncles, carbuncles, and abscesses 
of variable severity, as well as chronic nasal discharge and 
recurrenf otltis media, are common. 

The serum shows an extremely high concentration of 
IgE (>lO,OOO IUImL), and eosinophilia is present, with 
diminished local resistance to siapbylococcsl infections. 
Chemotaxis of neutrophils and monocytes is impaired. 
Circulating activatedT-cells demonstrate reduced expression 
of transforming gmwth factor-fi and IFN-.I genes. 

Job syndrome is a subset of hypergammagiobulinemia E 
syndm~ne that occurs mainly in girls with red hair, frecldes, 
blue eyes, and hyperextensible joints. Cold abscesses 
occur. 

Bilora F, et @: Moderate-dose Intravenous ~mrnunoglobul~n treat- 
ment of Job's syndrome. Case repolt. Mlnerva Med 2000; 
91 113. 

Dahl MV: Hyper-lgE syndrome revislied. Int J Derrnatol 2002; 
41:616. 

Grfmbacher 6, et al: Hyper-IgE syhdromes. lmmunol Rev 
2005;203244. 

Ohga S, et al. Cytoklne imbalance in hyper-lgE syndrome: 
reduced expression of transforming growth factor beta and 
interferon gamma genes in circulat~ng acttvafed T cells Br J 
Haematol2003;121.324. 

Complement Deficiency 
The complement system is an effector pathway of proteins 
that results in membrane damage and chemotactic activity. 
Four rnajor functions result from complement activation: cell 
lysis, opsonizationlphagocytosis, inflanmlation, and immune 
complex removal. In the "class~c'~omplement pathway, 

pathway, antigen-antlhody complexes sequentially bind and 
activate three complement proteins, C1, C4, and C2, leading 
to the formation of C3 convertase, an activator of C3.The 
alternate pathway starts with direct activation of C3. Fmm 
activated C3, C5 to C9 are sequentially ~ctivated. CytoLysis 
is induced mainly via the "membrane amck complex," 
which is made up of the terminal components of comple- 
ment  Opsonization is mainly mediated by a subun~t d C34  
and inflammat~on by subunits o i  C3, C4, and C5. 

Inherited deficiencies of complement are. usually 
autosamal-recessive traits. Deficiencies of all 11 eomponents 
of the classis pathway, as well as inhibitors of this pathway, 
have been described. Genehe deficiency of the C1 inb~bitor 
results in hereditary angtoedema (see Chapter 7). In general, 
deficiencies of the early components of the classic pathway 
resutt in connecbve tissue disease states, wlule defiwencies 
of the Iate components of complement lead to recurrent 
neisserial sepsis or meningitis. Overlap exists, and patients 
with late-component deficiencies may exhibit connective 
tissue disease while patients with deficiencies of early com- 
ponents, such as Clq, may manifest infections. Deficiency of 
C3 results in recurrent infections with encapsulated bacteria 
such as Pt~au~nococnls, H. btf[ue?zule, and Sheprococcus 
pyogenes. C3 inactivator deficiency, like C3 deficiency, 
results in recurrent pyogenic infechons. Properdin (a compo- 
nent of the aLtornate pathway) dysfunction is inherited as an 
X-linked hait and predisposes to fulmmant meningococce- 
mia. Lupus is not associated w ~ t h  C9 deficiency. Deficiency 
of C9 is the most common complement deficiency in Japan 
but is uncommon in other countries. Wost patients appear 
healfhy. 
CZ deficiency is the n~ost  frequent complement deficiency 

in the US and Europe. Most patients are healthy, but 
systemic lupus erythematosus (SLE), SLE-Iike syndmmes, 
disseminated cutaneous lupus erythematosus, frequent 
infections, anaphylactoid purpnm, dermatomyositis, vascu- 
litis, and cold urticaria may be seen. C2- and C4-deficient 
patients with lupus erythematosus commonly have subacute 
annular morphology, Sjtigren syndrome, and Ro antibodies. 
They less commonly have anti-dsDNA antibod~es and 
antleardiolipln antibodies. Patients with C4 deficiency may 
have lupws and involvement of the pa lm and soles. 

Most of the inherited complement defic~eneies are well 
characterized on a genetic ievel Deficiency may result 
from specific n>utatiom, deletions, or  insertions in the gene 
loci controlling the synthesis of the deficient complement 
compment. Many different altemtions may give rise to 
phenotypically Identical disease. Additionally, most of these 
deficiencies may be acquired as an autoimmune phenom- 
enon or a palaneoplastic finding. Examples include acquired 
angioedema, as when C 1  inhEbitor 1s the target, or lipo- 
dystrophy and nephritis, when C3 wmvertase is the target. 

When compIement defic~ency is suspected, a useful 
screening test is a CI-IS0 (total hemolytic complement) 
determination, because deficiency of complement compo- 
nents will usually result in CU50 levels that am markedly 
reduced 



Glovsky MM, at al: Complement determinations in human 
disease. Ann Allergy Asthma immunol 2004;93:513. 

P~card C, et al: Pnmary immunodefic~encies associated with 
pneumococcal dtsease. Gun Opin Allergy Cltn lmmunol2003; 
3:451. 

Suresh M, et al: Complement component 3 IS requ~red for 
optlmal expansion of CDB T ceik dunng a systemic viral 
~nfectlon. J lmmunol 2003;170:788. 

Graft-Versus-Host Disease 
Graft-versus-host disease (GVHD) usually occurs when 
lmmunocompetent cells are introduced as a graft or blood 
transfusion into an antigenically foreign host who is unable 
to reject these grafted cells. In some instances, however, 
stem cells or marrow from the patient (autologous) or from 

e ng 

a monozygotic twin (syngeneic) may lead to a limited form 
of GVHD. Autologous GVHD may be induced by adm~nis- 
tmtion of low-dose cyclosporin or IPN-7 during engraftment. 
GVHD may also occur after transfusion of whole blood to 
immunocompromised patients or patients who receive Mood 
from a donor homozygous for one of the patlent's extended 
HLA haplotypes.This scenario is most common w ~ t h  blood 
donation by family members, or in populations with httle 
genet~c variability. GVHD may also be seen m immunocom- 
promised neonates after in utero transfusions, and followmg 
solid organ transplantation. 

Acute GVHD presents with cutaneous, hepatic, and 
gastrointestinal manifestations. Chronic GVHD may be 
lichenotd or sclerodetmoid. Maternal-fetal transfer of blood 
cells occurs dunng pregnancy, miscarriage, and delivery, and 
some women w~th  scleroderma have been shown to have 
male (fluorescent bodv nos~tive\ lvmohocvtes in lesional 

> A  . , .  . 
skin. This Finding suggests that some conditions regarded as 
autoimmune, may actually be alloimmune with a patho- 
genesis similar to GVHD. nris may account for the Fig. 5-17 Involvement of the diaperarea in graft-vemus-host 
ctinical overlap behveen chrontc GVHD and "auto~mmune" d~sease. 
diseases. 

In acute GVHD the cutaneous eluption begins between 
the fifth and 47th day, most often behveen the fourth and 
fifth weeks after transplantation. With changes in trans- 
plantation techniques, long delays in the onset of GVHD 
may occur, and the diagnosis should rest on the constellation 
of signs and symptoms, rather than the timing of the 
eruption. Acute GVHD is characterized by an erythematous 
morbill~form eruption of the face and trunk, which may 
become confluent and result m exfoliatwe erythroderma. I t  
often begins with punctuate lesions corresponding to hair 
foll~cles and eccrine ducts (Fig. 5-16). Even when morbilli- I- . - 
form, darker punctuate areas are a helpful clinical slgn. In - 
children, the diaper area is often involved (Fig. 5-17). The ~ 1 ~ .  5-58 ~~~d~ 1" graft-venws+ost disease fL. . --- eruption may appear papular and eczematous, involving web slough of skin resembling toxic epidermal necrolysts. 
spaces, periumbilical skin, and ears The appearance bears 
some reiemblance to scabies. Grade IV GI&% is character- 
ized by full-thickness slough and may resemble toxic epider- from alteration of the normal "recognition of self" during 
ma1 necrolysis (Erg. 5-18). In patrents with liver transplants engraftment. 
who develop GVHD, -the clinical manifestations differ from In 80% of patients who develop chmntc GVHD a lichen 
those ohsewed after bone marrow transplantstion in that liver planus-like eruptton occurs 3 to 5 months after graIting, 
involvement does not occur (the liver has donor antigens) usually beginn~ng on the hands and feet, but becoming 
and there is early and severe pancytopenia which is the major generalized. Sclemsis develops less frequently. It may remain 
cause of mortality. Syngeneiclautologous GVHD usually localized, but generalized sclerosis with dyspigmentation, 
involves only the skin and IS self-limited. It may result alopecia, atrophy, chronic ulcers, and joint contractures may 
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also be seen. The sderodermoid variant often presents products. Glucocorticoids, cyclosporin, tacrolimus, photo- 
wtth a corrugated appearance or feel to affected skin. E'arrot- phoresls, and phototherapy are used to treat both acute and 
beak deformity of the nose, sicca syndrome, polymyositis, chronic GVHD. GVHD often exerts a beneficlal graft-venus- 
acquired ichthyosis, erythroderma, and total leukoderma tumor effect, and current research centers on ways to 
may also be manifestations of chronic GVHD. attenuate the harmful effects of GVHD while maintaining 

Histologically, acute GVHD demonstrates vacuolar inter- the graft-versus-tumor effect. 
face dekatltis with vacuoles outnumbering lymphocytes. 
Individual keratinocyte necrosis with adjacent lymphocytes 
(sateIlite necrosis) is typically present, suggesting cell- 
mediated cytotoxicity. The extent of necrosis, bulla forma- 
tion, and dough are used in grading schemes. In early acute 
GVHD, the findings may be focal and restricted to halr 
follicles and sweat ducts.The histologic findings in very early 
disease may be nonspecific, and many treahnent protocols 
do not depend on histologic features to initiate the~apy. For 
these reasons, blopsies are performed less frequently in the 
sethng of early GVHD. A background of epidermal d~sorder 
and atypia resembling bowenoid actinic keratosis is almost 
universally present in later lesions of acute GVHD, and is a 
helpful diagnostic feature. Sirnllar epidermal changes may be 
seen w ~ t h  cancer chemotherapy, especially in acral erythema 
or after busulfan. Chronlc GVHD demonstrates lichenoid 
dermatitis or dermal sclerosis with hyalinization of collagen 
bundles and narrowing of the space between the collagen 
bundles. 

Prevention of post-transfusion GVHD is most safely 
achieved by irradiating the blood before transfusion in h~gh- 
rlsk individuals. Some countries with limited HLA haplotype 
variabxlity have studied the feasibility of irradiating all blood 
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Fimiani M, et al. Chronic graft versus host disease and skin. J 
Eur Acad Dermatol Venereoi 2003,17:512. 

Garban F, et al Extra coporeal chemophototherapy for the 
treatment of graft-versus-host disease: hematologic conse- 
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2005:90:1096. 

Giaccone L, et al. Safety and potential efflcacy of low-dose 
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Marrow Transplant 2003;32.785. 



, :, 
CHAPTER 

I dontact Dermatitis and Drug Eruptions rn 

CONTACT DERMATITIS 
There are two types of dermatitis caused bv substances 
coming in contacf with the skin: irritant dermatitis and 
allergic contact dermatitis. Irritant dermatitis is an inflam- 
matory reaction in the skin resulting from exposure to a 
substance that causes an eruption in most people who come 
in contact with it. Allergic contact dermatitis is an acquired 
sensitivity to various substances that produce inflammatory 
reactions in those, and only those, who have been previously 
sensitized to the allergen. 

Irritant Contact Dermatitis 
Many substances act as irritants that produce a nonspecific 
inflammatory reaction of the skin. This type of dermatitis 
may be induced in any person if a sufficiently high concen- 
tration is used. No previous exposure is necessary and the 
effect is evident within minutes, or a few hours at most.The 
only variation in the severity of the dermatitis from person 
to person, or from time to time in the same person, is related 
to the condition of the skin at the time of exposure to a 
given concentration of the irritant. The skin may be more 
vulnerable by reason of maceration from excessive humidity, . . 
or exposure to water, heat, cold, pressure, or friction. Dry 
skin is less likely to react to contactants. Thick skin is 
less reactive than thin. Repeated exposure to some of the 
milder irritants may, in time, produce a hardening effect.This 
process makes the skin more resistant to the irritant effects 
of a given substance. Symptomatically, pain and buming are 
more common in irritant dermatitis, contrasting with the 
usual itch of allergic reactions. 

Alkalis Irrltant dermatlt~s 1s often produced by alkalis 
such as soaps, detergents, bleaches, ammonia preparations, 
lye, and drain pipe cleaners, and toilet bowl and oven 
cleansers. Alkalis penetrate and destroy deeply because they 
d~ssolve keratln. SLrong solut~ons are corrosive and 
immediate application of a weak acid such as vinegar, lemon 
juice, or  0.5% hydrochloric acid solution will lessen their 
effects. 

The principal compounds are sodium, potassium, ammo- 
nium, and calcium hydroxides. Occupational exposure is 
frequent among workers in soap manufachlring. Alkalis in 
the form of soaps, bleaching agents, detergents, and most 
household cleansing agents figure prominently in the causes 
of hand eczema. Sodium silicate (water glass) is a caustic 
used in soap manufacture and paper sizing, and for the 
preservation of eggs. Alkaline sulfides are used as depila- 
tories (Fig. 6-1). Calcium oxide (quicklime) forms slaked 
lime when water is added. Severe bums may be caused in 
plasteren. 

Acids (Fig. 6-2) The powerful acids are corrosive, whereas 
the weaker ones are astringent. Hydrochloric acid produces 
burns that are less deep and more liable to form blisters than 
injuries from sulfuric and nitric acids. Hydrochloric acid 
bums are encountered in those who handle or transport the 
product, and in plumbers and those who work in galvanizing 
or tin-plate factories. Hydrofluoric acid is used widely in rust 
remover, in the semiconductor industry, and in germicides, 
dyes, plastics, and glass etching. Nitric acid is a powerful 
oxidizing substance that causes deep bums; the tissue is 
stained yellow. Such injuries are observed in those who 
manufacture or handle the acid or use it in the making of 
explosives in laboratories. Sulfuric acid produces a brownish 
charring of the skin, beneath which is an ulceration that 
heals slowly. Sulfuric acid is used mole widely than any 
other acid in industry; it is handled principally by brass and 
iron workers and by those who work with copper or bronze. 
It is the weapon of so-called vitriol throwers. 

Fig. 6-1 Alkali burn from depilatory. 

ig. 6-2 Acid burn. 
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Dxalic acid may produce paresthesia of the hgertips, 

with cyanosis and gangtene. The nails become discolored 
yellow. Oxalic acidis best neutralized w t h  limewater or milk 
of magnesia to produce precipitation. Hydrofluoric acid may 
act insidiously at first, starting with erythema and endtng 
with vesiculation, ulceration, and, finally, necrosis of the 
tissue. It is one of the stmngest inorganic acids, capable of 
dissolvmg glass. 

Phenol (carbolrc acid) is a protoplasmic poison that 
produces a white eschar on the surface of the skin. It can 
penetrate deep mto the tissue. If a large surface of the skin 
is treated w ~ t h  phenol for cosmelic peeling effects, the 
ahsorhed phenol may produce glomerulonephritis and 
arrhythmias. Locally, temporary anesthesia may also occut: 
Phenol is readily neutralized with 65% ethyl or isopropyl 
alcohol. 

Other strong acids that are irritants indude acetic, trichlo- 
racetlc, a~senious, chlorosulfon~c, chromic, fluoroboric, hydrio- 
die, Irydrobromic, iodic, perchlaricC phosphoric, salicylic, 
silicofluoric, sulfonic, sulfurous, tannic, and tungstic acid. 

Treatment of add hums consists of immed~ate rinsing with 
conious amounts of: water and alkalization wrth sodium r 

haarbonate, calcium hydroxide (limewater), or soap solu- 
tions. Some chemicals require unusual treatmenl measures. 
Fluorine is best neutralized with magnesium oxide. Peri- 
ungual burns should be treated intralesionally with 10% 
calcium gluconate solution, which deactivates the fluoride 
ion and averts more tissue damage. Nypocalcemia, hypo- 
magnesemia, hyperkalemia, and cardrac dysrhythmias may 
complicate hydmfluoric acid burns. Phosphorus burns 
should be rinsed off with water followed by application of 
copper sulfate to prbduce a precipitate. 

Tltanlnrn hydrochloride is used in the manufacture of 
pignients. Application of water to the exposed part will 
pmduce severe bums. Therefore, treatment consists only of 
wiping away the noxious substance. 

Airbag Dermatitis Airbags are deployed as a safety fea- 
ture on ears when rapid deceleration occuts. Activation of a 
sodium azide and supric oxide propellant cartridge releasee 
nitrogen gas, which expands the bag at speeds exceeding 
160 WI. Talcum powder, sodium hydroxide, and sodium 
carbonate are released into the bag, Abrasions; thermal, 
friction, and chemical bums; and an irritant contact dema- 
titis may result. Superficial erythema may respond well to 
topical steroids, but full-thickness bums may occur and 
require debridement and grafting. 

Other Irritants Some metal salts that act as irritanls are 
the cyanides of calcium, copper, mercury, nickel, silver, and 
zinc, and the chlorides of calwum and zinc. Bromine, 
chlorine, fluorine, and iodine are also irritants. Occupational 
exposure to methyl bromide may pmduce erythema and 
vesicles $n the axinary and inguinal areas. Insecticides, m- 
eluding 2,2-dichlorovinyl dimethyl phosphate used in .roach 
powder and fly repellents and killers, can act as irritants. 

Fiberglass Dermatitis Fiberglass dermatitis is seen after 
occupational or inadvertat exposure. The small spicules of 
glass penetrate the slun and cause severe irritation with tiny 
e q h m a t o u s  papules, scratch marks, and intense pruritus. 
Usually there is no delayed hypersensitivity r~achon. Wear- 

ing clothes that have been washed togcher with fiberglass 
curtains, handl~ng air conditioner filters, or workrng in the 
manufacture of fiberglass material may produce severe 
folliculitis, pruritus, and eruptions that may simulate scabies 
or insect or mite b~tes. Flberglass is also used in thermal and 
acoustic installations, padding, vibration isolation, curtains, 
draperies, insulation for automobile bodies, furniture, 
gasoline tanks, ond apacecmft. A thorough washing of the 
skin after handling fiberglass is helpful. Talcum powder 
thoroughly dusted on the flexure suriaces of the arms makes 
the fiben slide off the skin. Patch testlng to epoxy resms 
should be done when evaluating workers in fiberglass1 
reinforced plastics operations. 

Dusts Some dusts and gases may irritate the skin in the 
presence of heat and moisture, such as perspiration. 
The dusts of lime, zinc, and arsenic may produce foliiculitis. 
Dusts from various woods, such as teak, may incite itching 
and dermatitis. Dusts fwm cinchona bark, quinine, and 
pyrethrum produce widespread dermatitis. Tobacco dust in 
cigar factories, powdered orris root, lycopodmm, and dusts 
of various nutshells may cause swelling of the eyelids and 
dermatitis of the face, neck, and upper extremrties. Dusts 
formed during the manufacture of high explosives may cause 
erythematous, vesicular, and eczematous dermatitis that may 
lead to generalized exfoliative dermstite. 

Capsaisin Hand irritation produced by capsaicin in hot ' 

peppers used in Korean and North Chinese cuisine (Hunan 
hand) may be severe and prolonged. Pepper spray, used by 
police in high concentrations, and by civilians in less coneen- 
trated formulas, contains capsaisin and may pmduce severe 
bums. Cold water is not much help: capsaicin 1s insoluble in 
water.Acetic acid 5% (white vinegar) or antacids (Maalox) 
may completely relieve the burning even if applied an hour 
or more after the contact. Application should be continued 
until the area can be dried without retum of the discomfort. 

Tear Gas Dermatitis Lacrimators such as chloro- 
acetophenone in concentrated f o m ~  may cause dermatitis, 
with a delayed appearance some 24 to 72 h after erposure. 
Irritation or sensitization, wth erythema and severe vesicula- 
tion, may rdt.Treatment consists of lavage of the affected 
skin with sodium bicarbonate solution and instillation of 
boric acid solution into the eyes. Contaminated cloth5ng 
should be removed. 

S~lfrir  mustard pasa also known as ypcrite, has been used 
in chemical warfare sueh as in the Iraq-Iran war. Erythema, 
vesicles, and bullae, followed by healing anth hyperpigmen- 
tation over a 1-week period, result from mild-to-moderate 
exposure (Fg. 6-3). 'Ibxic epidermal necrolysis-hke appear- 
ance may follow more concentcaked contact. The earliest 
and most frequently affected sites are areas covered by 
clothing and humiddied by sweat, such as the groin, axilla, 
and genitalia. 

Mace is a mixture of tear gas (chloroacetophenone) in 
trichloroethane and various hydrocarbons resembling 
kerosene. It is available in a variety of self-defense sprays. 
It is a potent irritanf: and may cause allergic sensitization. 
Treatment consists of changing clothes, washing with oil or 
milk, followed by washing with copieus amounts of water. 
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Rg. 6-3 Mustard 
gas burn. (Courtesy 
of James WD [ed]: 
Textbook of Military 
Medicine. Office of 
the Sugeon 
General, Unlted 
States Amly, 1994.) 

Chloracne 
Workers in the manufacture of chlorinated compounds may 
develop chloracne, with small straw-colored follicular plugs 
and papules, chiefly on the malar crescent, retroauncular 
areas, earlobes, neck, shoulders, and scrotum.The synthet~c 
waxes chloronaphthalene and chlorodiphenyl, used in the 
manufacture of electric msulators and in paints, varnishes, 
and lacquers, s~mllarly predispose workers cngagcd in the 
manufacture of these synthetic waxes to chloracne. Exposure 
to 2,6-d~chlombenzon~trile during the manufacture of a 
herbicide, and to 3,4,3',4'-Letracl~loroazoox~benzene, which 
IS as an unwanted intermediate byproduct in the manufac- 
ture of a pestic~de, may also produce chloracne. 

A conlammant ~n the synthesis of herbicides and hexa- 
chlorophene, 2,3,7,8-tetmcholorodihenzo-p-dioxin, produces 
a chemical burn in the acute stage, but chloracne, hyper- 
pigmentation, hirsutism, and skin fragility (with or without 
criteria for porphyria cutanea tarda) are manifestations of 
chmnic toxicity. Gastrointestinal tract cancer and malignan- 
cies of the lymphatic and hematopoetic system are suspected 
to result but the studies are still inconclusive. While contact 
is the usual method of exposure, inhalation, ingestion, or 
contact with contaminated clothing also may result in 
chloracne. Chloracne may persist for long periods because it 
is stored in the liver and released slowly into the circulation. 
Treatment is with medications used in acne vulgaris, 
including isotretinoin. 

Hydrocarbons 
Many hydrocarbons produce skin e~uptions. C n ~ d e  petrol- 
eum causes generalized itching, folliculitis, or  acneiform 
eruptions. The irritant properties of petroleum derivatives 
are directly proportional to their fat-solvent properties 
and inversely proportional to their viscosity. Oils of the 
naphthalene series are more irritating than those of the 
paraffin series. Refined fractions from petroleum are less 
irritating than the unrefined products, although benzene, 
naphtha, and carbon disulfide may cause a mild dermatitis. 

Lubricating and cutting oils are causes of similar cutan- 
eous 1esions.They represent a frequent cause of occupational 
dermatoses in machine tool operators, machinists, layout 
men, instrument makers, and set-up men. Insoluble (neat) 
cutting oils are responsible for a follicular acneiform erup- 
tion on the dorsa of the hands, the forearms, face, thighs, and 
back o i  the neck. Hyperpigmentation, keratoses, and scrota1 
cancer have been found in those exposed t o  insoluble cutting 
oils. Soluble oils and synthetic fluids used in metalworking 
do  not result in acne, but rather an eczeinatous dermatitis, 
usually of the dorsal forearms and hands. Approximately 

50% of the time it IS irritant and in the remainder it is 
allerg~c. Allergic contact dermatitis arises from various 
add~tives, such as biocides, coloring agents, and deodorizers. 

Coal briquette makers develop dermatrtis as a result of a 
tarry resrdue from petroleum used in their trade.Worken in 
paraffin show an Irritation of the skin that leads to pustules, 
keratoses, and ulcerations. Shale 011 workers develop an 
erythematous, follicular eruptmu that eventually leads to 
keratoses, which may become the sltes of carcinoma. It is 
estimated that 50% of shale 011 workers have skm problems. 

Impure and law-grade paraffins and mineral oils cause 
similar skin eruptions. Initially the skin changes are similar 
to those in chloracne. In due time, a diffuse erythema with 
dappled pigmentation develops. Gradually, keratoses appear, 
and after many years some of these are the sites of carcin- 
oma. Melanodelma may occur from exposure to mineral oils 
and lower-grade petroleum, from creosote, asphalt, and other 
tar products. Photosensitization may play a role. Creosote 
is a contact irritant, sensitizer, and photosensitizer. Allergy is 
demonstrated by patch testing with 10% creosote in oil. 

Petrolatum dermatitis may appear as a verrucous thick- 
ening of the skin caused by prolonged contact with impure 
petroleuin jelly or, occasionally, lubricating oil. A follicular 
type occurs in which erythematous horny nodules are 
present, usually on the anterior and inner aspects of the 
thighs.There are no comedones and the lesions are separated 
by apparently normal skin. 

Acne corne consists of follicular keratosis and pigmen- 
tation resulting from crude petroleum, tar oils, and paraffin. 
The dorsal aspects of the fingers and hands, the arms, legs, 
face, and thorax are the areas usually involved. The lesions 
are follicular, horny papules, often black, and are associated 
at first with a follicular erythema and later with a dirty 
brownish or purplish spotty pigmentation, which in severe 
cases becomes widespread and is especially marked amund 
the genitals. This syndrome may simulate pityriasis rubra 
pilaris or lichen spinulosus. 

Coal tar and pitch and many of their derivatives produce 
photosensitization and an acneiform folliculitis of the 
forearms, legs, face, and scrotum. Follicular keratoses (pitch 
warts) may develop and later turn into carcinoma. Soot, 
lamp Mack, and the ash from peat fires produce dermatitis 
of a dry, scaly character, which in the course of time folms 
warty outgrowths and cancer. Chimney sweep's cancer 
occu~s under a soot war1 and is usually located on the 
scrotum, where soot, sehum, and dirt collect in the folds of 
the skin.Tl~is form of cancer has virtually disappeared. 

Acquired perforating disease may occur in oil field workers 
who use drilling fluid containing calcium choliie. Patients 
develop tender, umbilicated papules of the forearms that 
microscopically show transepidennal elimination of calcium. 

Solvents 
These cause approximately 10% of occupational dermatit~s. 
When applied to the hands to cleanse them the surface oil is 
dissolved and a chronic fissured dermatitis results. Addl- 
tionally, peripheral neuropathy and chemical lymphangitis 
may occur after being absorbed through the fissured skin. 
Solvent sniffen may develop an eczematous eruptlon about 
the mouth and nose. There is erythema and edema. It is a 
d~rect irritant dermatitis caused by the mhalation of the 
solvent placed on a handkerchief. 
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Trichloroethylene IS a chlorinated hydrocarbon solvent as clnnamon 011 or varlous medications. The anamnestic 

and degreaslng agent, and is used also in the dry-cleaning response 1s termed systemlc conttzct dewntltrs. It may 
and refrigerant industry. Inhalation may produce exfollative appear first at the site of the prior sensitization or past posi- 
erythroderma, mucous membrane erosions, eosinophilia, tive patch test, but may spread to a generalized morbilliform 
and hepatitis. or eczematous eruption. Additional morphologic patterns 

Allerg~c contact dermatitis caused by alcohol is rarely include ves~cular hand eczema, urt~caria, erythema multi- 
encountered with lower aliphat~c alcoho1s.A severe case of forme, vasculitls, or the baboon syndrome. The latter 1s a 
bullous and hemorrhag~c dermatitis on the fingert~ps and deep red-v~olet eruption on the buttocks, genital area, inner 
deltoid reglon was caused by isopropyl alcohol.Though rare, thighs, and sometimes axilla. 
ethyI alcohol dermatitis may also be encountered. Cetyl and The most common causes of contact dermat~tis in the 
steam1 alcohols may provoke contact urticaria. US are: toxicodendrons (poison ivy, oak, or sumac), nickel, 
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Allergic Contact Dermatitis 
Allergic contact dermatrtis results when an allergen comes 
into contact w th  previously sensit~zed skin. It results from 
a specific acqulred hypersensitivity of the delayed type, 
also laown as cell-medznted hypersenszttvlty or tmnzunlly. 
Occas~onally, dermatitis may be induced when the allergen 
1s taken inte~nally by a patient first sensitized by topical 
application; this occurs, for example, w ~ t h  substances such 

Balsum of Peru (Myroxylon perelme), neomycin, fragrance, 
thimerosal, gold, formaldehyde and the fom~aldehyde- 
releasing preservatmes, bacitracin, and rubber compounds. 
Frequent posit~ve reactions to thimerosal do not often 
correlate with clln~cal exposure historres.These reactions are 
probably related to its use as a preservative in commonly 
administered vaccines and skin-testing material. It also 
serves as a marker for piroxicam photosensitivity. These 
sensitizers do  not cause demonstrable skin changes on first 
contact. Persons may be exposed to allergens for years 
before finally developing hypersens~hvlty. Once sensitized, 
however, subsequent outbreaks may result from extremely 
sllght exposure. 

When allergens are applled to the skin, Langerhans cells in 
the epidermis process them and d~splay them in a complex 
with HLA-DR on thelr surface.This is presented to a CD4+ 
T-cell, ~nteractlon with the T-cell receptor-CD3 complex 
occurs, the allergen is recognized, and inflammatory 
mediators are released. The latter leads to proliferatron and 
recruitment of and release of vasoactlve substances and 
direct inflammatory mediators. Genetic variability in these 
processes and other factors, such as concentration of the 
allergen applied, its vehlcle, tlmlng and site of the exposure, 
presence of occlus~on, age, sex, and race of the paaent, and 
presence of other skin or systemic disorders likely determine 
whether any glven exposure will result m sennt'ization. 

Eczematous delayed-type hypenensltivity reaction, as 
exempIified by allerg~c contact dermantis and the patch tesL, 
must be distinguished from the urhcanal immediate type 
of contact urticaria. The latter presents within m~nutes of 
exposure w ~ t h  urt~cana and IS proven with a scratch test. It 
should be kept in mind, however, that persons who develop 
contact urticaria to a substance may concomitantly have a 
type IV delayed-type sensitization and eczema from the 
same allergen. 

In some instances, impetigo, pustular foll~cnl~tis, and 
irntat~ons or allergic reactions from applied medications are 
super~mposed on the origmal dermatitis. A particularly 
vexing situat~on is when allergy Lo topical steroids compli- 
cates an eczema, in whlch case the preexisting dermatihs 
usually does not flare, but simply does not heal as expected. 
The cutaneous reaction also may provoke a hypersuscept- 
ibility to various other previously innocuous substances, 
whlch contrnues the ~nflammatlon indefin~tely as eczema. 

These eruptions resolve when the cause is identified and 
avoided. For acute generalized allergic contact dermatitis treat- 
ment with systemlc steroidal agents is effechve, begmmng 
with 40 to 60 &day prednisone in a single oral dose, and 
tapering slowly to topical steroids. When the erupt~on 1s 
limited in extent and seventy, local application of topical 
corticosteroid creams, lotions, or ae r~so l  sprays is preferred, 
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Testing for Sensitivity Fig. 6-4 Positive 

patch-test reaction. 
Patch Test 
The patch test is used to detect hype~sensitivity to a 
substance that is in contact with the skin so that the allergen 
may be determined and corrective measures taken. So many 
allergens can cause allergic contact dermatitis that it is 
impossible to test a person for all of them. In addition, a 
good history and observation of the pattern of the derma- 
titis, its localization on the body, and its state of activity 
are all helpful in determining the cause. The patch test is 
confirmatory and diagnostic but only within the framework 
of the history and physical findings; it is rarely helpful if it 
must stand alone. Interpretation of the relevance of positive 
tests and the subsequent education of patients is challenging 
in some cases. The Contact AIlergen Avoidance Database 
(CARD) provides names of alternative products that may 
be used by patients when an allergen is identified. This is 
available through the American Contact Dermatitis Society. 

The patch test consists of application to intact uninflamed 
skin, in nonirritating concentration, of substances suspected 
to be causes of the contact dermatitis. Patch testing may 
be administered by the thin-layer rapid-use epicutaneous 
(TRUE) test or by individually prepared aluminum (Enn) 
chamben mounted on Scanpor tape. The TRUE test has light, and acquired immunodeficiency syndrome (AIDS) 
resulted in more screening for allergic contact dermatitis all have been reported to interfere with the number and 
than in the past; however, if this test does not reveal the function of these key cells. V~tiliginous skin is less reactive 
allergen for a highly suspect dermatitis, testing with an than normally pigmented adjacent skin. 
expanded series by the Finn chamber technique may yield 
relevant allelgens in more than half of these patients. Provocative Use Test 

Test substances are applied usually to the upper back, The provocative use test will confilm a positive closed 
although if only one or two are applied, the upper outer arm patch-test reaction to ingredients of a substance, such as a 
may be used. Each patch should be numbered to avoid cosmetic; it is used to test products that are made to stay on 
confusion. The patches are removed after 48 h (or sooner if the skin once applied. The material is rubbed onto normal 
severe itching or burning occur at the site) and read. The skin of the inner aspect of the forearm several times a day 
patch sites need to be evaluated again at  day 4 or 5, because for 5 days. 
positive reactions may not appear earlier. Some allergens 
may take up to day 7 to show a reaction and the patient Photopatch Test 
should be made aware to return if such a delayed reaction The photopatch test is used to evaluate for contact photo- 
occurs. Erythematous papules and vesicles with edema are allergy to such substances as sulfonamides, phenothiazines, 
indicative of allergy (Fig. 6-4). Occasionally, patch tests for p-aminobenzoic acid, oxybenzone, 6-methyl coumarin, 
potassium iodide, nickel, or mercury will produce pustules at musk ambrette, or tetrachlorsalicylanilide. A standard patch 
the site of the test application. Usually no  erythema is test is applied for 24 h; this is then exposed to 5 to 15 J/m2 
produced; therefore, the reaction has no clinical significance. of UVA and read after another 48 h. To test for 6-methyl 

Strong patch-test reactions may induce a state of hyper- couma~in sensitivity, the patch is applied in the same manner 
irritability ("excited skin syndrome") in which negative tests but for only 30 min before light exposure, rather than for 
appear as weakly positive. Weakly positive tests in the 2 4  h. A duplicate set of nonirradiated patches is used in 
presence of strong ones do not prove sensitivity. There testing for the presence of routine delayed hypersensitivity 
is wide variation in the ability of the skin and mucous reactions. Also, a site of normal skin is given an identical 
membranes to react to antigens. The oral mucosa is more dose of UVA to test for increased sensitivity to light without 
resistant to primary irritants and is less liable to be involved prior exposure to chemicals. There is a steady increase in 
in allergic reactions. This may be because the keratin layer incidence of sunscreening agent sensitivity and falling 
of the skin more readily combines with haptens to form incidence of fragrance photoallergy. 
allergens. Also, the oral mucosa is bathed in saliva, which 
cleanses and buffers the area and dilutes irritants. However, Regional Predilection Familiarity with certain contac- 
patch testing for various types of oral signs and symptoms, tants and the typical dermatitis they elicit on specific parts of 
such as swelling, tingling and burning, perioral dermatitis, the body will assist in diagnosis of the etiologic agent. 
and the appeamnce of oral lichen planus, is useful in 
determining a cause in many cases. Head and Neck 

The ability of the skin to react to allergens also depends The scalp is relatively resistant to the development of contact 
on the presence of functional antigen-presenting cells, the allergies; however, involvement may be caused by hair 
Langerhans cells. Potent topical steroids, ultraviolet (UV) dye, hair spray, shampoo, or permanent wave solutions.The 
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surmundrng glabrous skin, including the ear rims and backs 
of the ears, may be much more inflamed and suggestive of 
the cause. Persistent otitis of the ear canal may be caused by 
sensitivity to the neomycin that is an ingredient of most 
aural medications.The eyelids are the most frequent site for 

t nail polish dermatitis. Volatile gases, false-eyelash adhesive, 
I fragrances, preservatives, mascara, rubber in sponges used 
.! to apply cosmetics, and eyeshadow are also frequently 

implicated (Fig 6-5). Perioral dermatitis and cheilitis may be 
caused by flavoring agents in dentifrices and gum, as well as 
fragrances, shellac, medicaments, and sunscreens in lipstick 
and lip balms Perfume dermatitis may cause redness 
just under the ears or on the neck. Earlobe dermatitis is 
indicative of niclrel sensitivity. Photocontact dermatitis may 
involve the entire face and may be sharply cut off at the 
collar line or extend down onto the sternum in a V shape. 
There 1s a typical clear area under the chin where there is 
little or no exposure to sunlight. In men, in whom shaving 
lotion fragrances are often responsible, the left cheek and left 
side of the neck (from sun exposure whiie driving) may be 
the first areas involved. 

Trunk 
Tl~e trunk i s  an Infrequent site; however, the dye or fin~sh of 
clothing may cause dermatitls. The ax~lla may be the site 
of deodomnt and cloth~ng-dye dermatitis. Involvement of the 
axillary vault suggests the former; of the axillary folds, 
the latter. In women, brassieres cause dermatihs either from 
the material itself, elastic, or metal snaps or underwires. 

Arms 
The wrists may be involved because of jewelry or the backs 
of watches and clasps, all of which may contain nickel. 
Wristbands made of leather are a source of chrome 
dermatitis. 

Hands 
Innumerable substances may cause contact dermatit~s of the 
hands, which typically occurs on the backs of the hands and 
spares the palms Florists w111 often develop fingertip or 
palmar lesions. A hand dermatitis that changes from web 
spaces to flngertlps or from palms to dorsal hands should 
trigger patch testing. Poison ivy and other plant dermatitides 
frequently occur on the hands and arms. Rubber glove 

Fig. 6-5 Eyelld dermatitls 

sensitiv~ty must be kept constantly in mind, Usually irritancy 
is superimposed on allergic contact deimatitis of the hands, 
altering both the morphologic and histolog~c clues to the 
diagnosis. 

Abdomen 
The abdomen, especially the waistline, may be the site of 
ntbber dermatitis from the elastic in pants and under- 
garments. The metallic r~vets in blue jeans may lead to 
periumbilieal dermatitis in nickel-sensitive patients, as may 
piercings of the umbilicus. 

Groin 
The groin is usually spared, but the bul?oclcs and upper 
thighs may be sites of dermatibs caused by dyes The penis 
is frequently involved in poison ivy dermatitis. Condom 
dermatitis may also occur. The perianal region may be 
involved from the "came" medications in suppositories, as 
well as preservatives and fragrances in cleansing materials. 
Nearly half of women with pniritus vulvae have one or more 
relevant allergens, often these are medtcaments, fragrances 
or preservatives. 

Lower Extremities 
The shins may be the site of rubber dermatitis from elastic 
stockings. Feet are sites for shoe dermatitls, most often 
attributable to rubber sensitiv~ty, chrome-tanned leather, 
dyes, or adhesives.Application of topical antibiotics to stasls 
ulcers commonly leads to sensltlvity and allergic contact 
dermatitis. 
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Dermatitis Resulting from Plants 
A large number of plants, Including trees, grasses, flowers, 
vegetables, fruits, and weeds, are potential causes of derma- 
titis. Eruptions from them vary considerably in appearance 
but are usually vesicular and accompanied by marked 
edema. After previous exposure and sensituation to the 
active substance in the plant, the typ~cal dermatitis results 
from re-exposure. The onset is usually a few hours or days 
after contact. The cha~acteristic linearly grouped lesions are 
probably produced by brushing the skln with a leaf edge or 
a broken twig, or by carnage of the allergen under the nalls. 
Contrary to general belief, the contents of vesicles are not 
capable of producing new lesions. 

Toxicodendron (Poison Ivy) 
Toxicodendron dermatitis includes dermatitis from 
memben of the Anandiaceae family of plants: poison ivy 
(Fig. 6-6), poison oak, poison sumac, Japanese lacquer tree, 
cashew nut tree (the allergen is in the nutshell), mango (the 
allergen is in the rind, leaves, or sap), Rengas tree, and Indian 
marking nut tree. The ginkgo (the allergen is in the fruit 
pulp), spider flower or silver oak, Glirta species of trees 
and shrubs in Southeast Asia, Brazilian pepper tree, also 
known as Florida holly, and poisonwood tree contain nearly 
identical antigens. 

Toxicodendron dermatitis appears within 48 h after 
exposure of a previously sensitized person to the plant. It 
usually begins on the backs of the fingers, interdigital spaces, 
wrists, and eyelids, although it may begin on the ankles or 
other parts that have been exposed. Marked pruritus is the 
first symptom; then inflammation, vesicles, and bullae may 
appear. The vesicles are usually grouped and often linear 
(Fig. 6-7). Large bullae may be present, especially on the 
forearms and hands.The eyelids are puffy; they will be worst 
in the morning and improve as the day progresses (Fig. 6-8). 
Pruritus ani and involvement of the genital areas occur 
frequently. A black lacquer deposit may occur in which the 
sap of the plant has been oxidized after being bound to 
the stratum comeum (Fig. 6-9). Untreated toxicodendron 
dermatitis usually last 2 to 3 weeks 

The fingers transfer the allergen to other parts, especially 
the forearms and the male prepuce, which become greatly 
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Fig. 6-9 Black dot sign in polson Ivy reaction. 

When the diagnosis is clear and the eruptlon severe a 
extenswe, systemic steroidal agents are effectwe, beginning 
with 40 to 60 mg of prednisone in a single oral dose daily, 
tapered off over a 3-week period. When the eruptlon is 
limited m extent and severity, local applicabon of topical 
corticostero~d creams, lotions, or aerosol sprays 1s preferred. 
'Iime-honored calam~ne lotion without phenol is helpful and 
does no harm. Antih~staminic ointments should be avoided 
because of their sens~tization potential.This atso applies to 
the local appl~cation of the "came" topical anesthetics. 

swollen. However, once the causatlve oil has been washed 
off, there is no spreading of the allergen and no further 
spread of the dermatitis Some persons are so susceptible 
that direct contact is not necessary, the allergen apparently 
being carried by the fur of their pets or by the wind It can 
also be acquired from golf clubs or fishing rods, or even 
from furn~ture that a dog or cat might have occupied after 
exposure to the catechol. Occasionally, eating the allergen, as 
occurred in a patient who ingested raw cashew nuts in an 
imported pesto sauce, may result in the baboon syndrome (a 
deep red-vlolet eruption on the buttocks, genital area, inner 
th~ghs, and sometimes axilla), or a systematized allerg~c 
contact dermatitis with the morphology of a generalized 
erythematous papular eruption. 

The cause is an oleoresin known as ulushiol, of which the 
active agent is a mixture of catechols. This and related 
resorcinol allergens are present in many plants and also in 
philodendron species, wood from Persoonia elliptica, wheat 
bran, and marme brown algae. 

The most striklng diagnostic feature is the linearity of the 
lesions. It is rare to see vesicles arranged in a linear fashion 
except in plant-induced dermatitis. A history of exposure in 
the country or park to plants that have shiny Ieaves in groups 
of three, followed by the appearance of vesicular leslons 
within 2 days, usually establishes the diagnosis. Persons wlth 
known susceptibility not only should avoid touching plants 
having the grouped "leaves-of-three," but should also 
exercise care in handling arhcles of clothing, tools, toys, and 
pets that have come in contact with such plants. 

Eradication of plants growing in frequented places is one 
easy preventive measure, as is recognition of the plants 
to avoid contact with. An excellent resource is a pamphlet 
available from'theAmericanAcademy of Dermatology. If the 
individual is exposed, washing with soap and water within 
5 min may prevent an eruption. Protective barner creams 
are ava~lable that are somewhat beneficial. Quatemium-18 
bentonite has been shown to prevent or diminish experi- 
mentally produced poison ivy dermatitis. 

Innumerable attempts have been made to immunize 
against poison ivy dermatit~s by ingestion of the leaves, oral 
administration of the tincture, or subcutaneous injections of 
olly extracts.To date, no accepted method of immunization 
has evolved. Repeated attacks do not confer immunity, 
although a singIe severe attackmay achieve this by what has 
been called masslve-dose desensitlzatzon. 

Other Toxicodendmn-Related Dermatitis 
Lacquer dermatitis is caused by a furniture lacquer made 
Crom the Japanese lacquer tree, used on furniture, jewelry, 
or bric-a-brac. Antique lacquer is harmless, but lacquer less 
than 1 or 2 years old is highly antigenic. Cashew nutshell 
oil is extracted from the nutshells of the cashew tree 
(Anacardlum occldentale). This vesicant 011 contams cardol, 
a phenol slmilar to urushlol in poison ivy. The l~quld has 
many commercial applications, such as the manufacture of 
brake ltnings, varnish, synthetic glue, pamnt, and sealer for 
concrete 

Mango dermat~t~s is uncommon in natives of mango- 
growing countries (the Philippines, Guam, Hawail, Cuba) 
who have never been exposed to contact wlth toxicodendron 
species. Many persons who have been so exposed, however, 
whether they had dermatitxs from II or  not, are sens~tized by 
one or a few ep~sodes of contact with the peel of the mango 
fru~t.The palms of the hands are contaminated from the first, 
so the eyelids and the male prepuce are often early sites 
of involvement. Sponging all contaminated or itchy areas 
meticulously and systematically with equal parts of ether 
and acetone at the outset will often remove the oleoresin 
and ameliorate any worsening of the dermatitis, which can 
be treated with topical or oral steroids as needed. 

Ginkgo tree dermatitis simulates toxicodendron dermatitis 
with its severe vesiculation, erythematous papules, and 
edema.The causative substances are ginlcgolic acids from the 
fruit pulp of the ginkgo tree. Ingestion of the ginkgo fruit 
may result in perianal dermatitis. Ginkgo biloba given orally 
for cerebral disturbances is made from a leaf extract so it 
does not elicit a systemic contact allergy when ingested. 

Flowers and Houseplants 
Among the more common houseplants, the velvety-leafed 
philodendron, Phzlodendron crystallinurn (and its several 
variants), known in Tnd~a as the money plant, is a frequent 
cause of contact dermatitis.The eruptlon is often seen on the 
face, especially the eyelids, carried there by hands that have 
watered or cared for the plant. Enghsh ivy follows philo- 
dendron in frequency of cases of occult contact dermatitis. 
Primrose dermatitis affects the fingers, eyelids, and neck with 
a punctate or diffuse erythema and edema. It was formerly 
most frequently encountered in Europe; however, it is now a 
common houseplant in the US. Primin, a quinone, is the 
causatlve oleoresin abounding in the glandular harrs of the 
plant Pnntuln obconica 

The popular cut flower, the Peruvian lily, is the most 
common cause of allergic contact dermatitis in florists. When 
handling flowers of the genus Alshoeineria the flor~st utilizes 
the thumb, and second and third dlgits of the dominant 
hand. Since it 16 chronic, fissured hyperkeratotic dermatitis 
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Fissured fingertip derrnalitis in a ilorist. 

results and is identical to the so-called tulip fingers seen 
among sensitized tulip workers (Fig. 6-10). Testing is done 
with the allergen tuliposide A. It does not penetrate nitrile 
gloves. 

Chrysanthemums frequently cause dermatitis. The 
eyelids are frequently involved. Florists are most commonly 
affected. The a-methylene portion of the sesquiterpene 
lactone molecule is the antigenic site, as it is in the other 
genera of the Conzpositae family. 

A severe inflammatory reaction with bulla formation may 
be caused by the prairie crocus (Anentoile patens L), the 
floral emblem of the province of Manitoba. Several species 
of ornamental "bottle brush" from Queensland, Greuillea 
baizksii, G. Robyt~ Gordon, and G. robusfn, may cause 
allergic contact dermatitis. It is exported to the US and 
other Western countries. The allergen is a long-chain alkyl 
resorcinol. A cross-sensitivity to toxicodendron has been 
demonstmted. 

Contact dermatitis may be caused by handling many other 
flowers, such as the geranium, scorpion flower (Phncelia 
crenzilatir or  canzpanularin), hydrangea, creosote bush 
(Lamia m'deiztata), Heracula, daffodil, foxglove, lilac, lady 
slipper, magnolia, and tuIip and narcissus bulbs. The poin- 
settia and oleander almost never cause dermatitis, despite 
their reputation for it, although they are toxic if ingested. 
Treatment of all these plant derlnatitides is the same as that 
recommended for toxicodendron dermatitis. 

Partlzerrizlin Izysterophorus, a photosensitizing weed, was 
accidentally introduced into India in 1956 and has spread 
over most of the country; it is also spreading in Australia, 
China, and Argentina.. The well-deserved reputation for 
harmfulness oI dieffenbachia, a common, glossy-leafed 
house plant, rests on the high content of calcium oxalate 
crystals in its sap, which bum the mouth and throat severely 
if any part of the plant is chewed or swallowed. Severe edema 
of the oral tissues may result in complete loss of voice; hence 
its common nickname, "dumb cane." I t  does not appear to 
sensitize. The castor bean, the seed of Ricinus coiizinuizis, 
contains ricin, a poisonous substance (phytotoxin). Its sap 
contains an antigen that may cause anaphylactic hyper- 
sensitivity and also dermatitis. 

Vegetables 
Many vegetables may cause contact dermatitis, including 
asparagus, carrot, celery, cow-parsnip, cucumber, garlic, 

Indian bean, mushroom, onion, parsley, tomato, and turnip. 
Omon and celery, among other vegetables, have been 
lncrrminated in the production of contact urticaria and even 
anaphylaxis. Several plants, including celery, fig, hnie, and 
parsley, can cause a phototoxic dermatitls because of the 
presence of psoralens. 

Trees 
Trees whose timber and sawdust may produce contact 
dermatitis include ash, birch, cedar, cocobolo, elm, Kentuclcy 
coffee tree, koa, mahogany, mango, maple, mesquite, mllo, 
myrtle, pine, and teak,The latex of fig and rubber trees may 
also cause dermatitis, usually of phototoxic type. Melaleuca 
011 (tea tree oil), whlch may be apphed to the skin to treat a 
vanely of maladies, can cause allergic contact dermatihs, 
primarily through the allergen D-llmonene. The exotic 
woods, especially cocobolo and rosewood, and tea tree oil 
are prominent among allergens that may produce erythema 
muttiforme after cutaneous exposure. Toxicodendron, 
various med~caments, and a variety of other allergens may 
Induce this react~on. 

Tree-Associated Plants 
Foresters and lumber workers can he exposed to allergenic 
plants other than trees. Lichens are a group of plants 
composed of symbiotic algae and fungi. Foresters and wood 
choppers exposed to these llchens growing on trees may 
develop severe allergic contact dermat~tis. Exposure to the 
lichens may also occur from firewood, funeral wreaths, and 
also mascuhne €ra&xnces added to aftershave lotions (oak 
moss and tree moss). Hypersensitization is produced by the 
D-usnic a c ~ d  and other llchen ac~ds contained in lichens.The 
leafy liverwort (Frulhana ntsqzmllnnas), a forest ep~phyte 
growlng on tree trunks, has produced allergic dermatitis 
In forest worken The eruption is commonly called cedar 
potsontng. It resembles toxicodendron dermatitls; ~ t s  attacks 
are more severe durlng wet weather. The allergen is 
sesqurterpene lactone. 

Pollens and Seeds 
The pollens in ragweed are composed of two antigens. The 
protein fraction causes the respiratory symptoms of asthma 
and hay fever and the oil-soluble portion causes contact 
dermatitis. Ragweed oil dermatitis is a seasonal disturbance 
seen mainly during the ragweed growing season from spring 
to fall. Contact with the plant or with wind-blown fragments 
of dned plant produces the typical dermatitis.The 011 causes 
swelling and redness of the hds and entlre face and a red 
blotchy eruptlon on the forearms that, after several attacks, 
may become generalized, with lichenificat~on; ~t closely 
resembles chron~c atoplc dermatitis, with lichenfication of 
the face, neck, and major flexures, and severe pmritus. 
The distribution mimics that of photodennatitis, the differen- 
t~atlng point belng that in ragweed dermat~tis there is 
~nvolve~nent of the upper eyelids and the retmauricular and 
submental areas. Chronic cases may contlnue into the 
winter; however, signs and symptoms are most severe at 
the helght of the season. Sesquiterpene lactones are the 
cause. Coexistent sensitization t o  pyrethrum may account 
for prolongation of ragweed delmatitis. Men outnumber 
women In hypersensitivity reactions; farmers outnumber 
patlents of all other occupations. 
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Marine Plants  
Numerous aquatic plants are toxic or  produce contact der- 
matitis. Algae seem to be the worse offenders. Fresh-water 
plants are rarely of concern. Seaweed dermatitis n a type 
of swimmer's eruption produced by contact w ~ t h  a marine 
blue-green alga, which has been identified as Lyngbya 
innluscula Gonloizt.The onset is w~thin a few minutes after 
leavrng the ocean, with severe Itching and burning, followed 
by dermatitis, blisters, and deep and palnful desquamation 
that affects the areas covered by the bathing s u ~ t  (in men, 
especially the scrotum, perineum, and penanal areas; 
occas~onally,ln women, the breasts). Patch tests wlth the alga 
are ne~ther necessary nor helpful, slnce it is a potent irr~tant. 
Bathlng in fresh water within 10 or 15  min after leaving the 
ocean may prevent the dermatitls. The Bermuda fire sponge 
may produce contact erythema multiforme. Trawler 
fishermen in the Dagger Bank area of the North Sea develop 
allergic dermatitis after contact with Alcyontdlum lzi~sutisnt. 
This is a seaweed-like animal colony that becomes caught 
In the fishermen's net and produces erythema, edema, and 
lichenification on the hands and wrists. 

Plant-Associated Dermatitis 
Phototoxic contact dermatitis fmm plants is discussed in 
Chapter 3 (Fig. 6-11). 

The residua of various insecticides on plants may also 
produce dermatitis. This is especially true of arsenic- and 
malathion-containing sprays. Randox (2-chloro-N, N-diallyl- 
acetamide) has been reported as the cause of hemorrhagic 
bullae on the feet of farmers. Lawn-care companies spray 
herbicides and fungicides throughout the spring, summer, 
and fall. Dryene, thiuram, carbamates, and chlorothalonil 
are potential sensitizers in these workers, whose clothing 
frequently becomes wetted while spraying. 

Barbs, bristles, spines, thorns, spicules, and cactus needles 
are some of the mechanical accessories of plants that 
may produce dermatitis. Sabra dermatitis is an occupational 
dermatitis resembling scabies. It is seen among pickers of the 

ickly pear cactus plant. It also occurs in persons handl~ng 
Indian figs in Israel, where the condition is seen from July to 
November. The penetration of minute, inv~sible thorns into 
the skin is the cause. Agave Ainei-~ca?ta 1s a low-growing 
plant grown for ornamental pnlposes in many Southwestern 
communities. Trimming during landscaping can induce an 
irntant dermatltls caused by calcium oxalate crystals. The 
stinging nettle is a common weed that bears tiny spines with 
b~ologically active substances such as h~stamine that produce 
itching and urticaria within minutes of contact. 

Plant Derivatives 
Sensitizing substances derived from plants are found in the 
oleoresin fractions that contain camphors, essential oils, 
phenols, resins, and terpenes. The chief sensitizers are the 
essential oils. They may be localized in certain parts of the 
plant, such as in the peel of citrus fmits, leaves of the euca- 
lyptus tree, and bark of the cinnamon tree.Aromatherapy, an 
increasingly popular treatment for relief of stress, involves 
either inhaling or massaging with essential oils; this may 
cause allergic contact dernlatitis in therapists or clients. 
Exposure to botanical extracts is through many cosmetics 
and homeopathic remedies and there is an ever increasing 
number of reports of allergic contact sensitivity to individual 
ingredients, especially tea-tree oil. 

Cinnamon oil (cassia oil) is a common flavoring agent, 
especially in pastries. Hand dermatitis in pastry bakers is 
often caused by cinnamon. It is also used as a flavor for 
lipstick, bitters, alcoholic and nonalcoholic beverages, 
toothpaste, and chewing gum. Perioral dermatitis may 
be caused by cinnamon in chewing gum. A 5% cinnamon 
solution in olive oil is used for patch testing. Eugenol, clove 
oil, and eucalyptus oil are used by dentists, who may acquire 
contact dermatitis from them. Anise, peppermint, and 
spearmint oils may cause sensitization. 

Nutmeg, paprika, and cloves are causes of spice allergy. 
Fragrance-mix is a useful indicator allergen. Lemon oil from 
lemon peel or  lemon wood may cause sensitization in the 
various handlers of these substances. Citric acid may cause 
dermatitis in bakers. Lime oil in lime-scented shaving cream 
or lotion may cause photoallergy. Balsam of Peru contains 
numerous substances, among which are essential oils similar 
to the oil of the lemon peel. Balsam of Peru is known to 
cross-react with vanilla and cinnamon, among many others. 
Vanillin is derived from the vanilla plant and frequently 
produces contact dermatitis, vanillism, in those connected 
with its production and use. 

Turpentine frequently acts as an irritant and as an allergic 
sensitizer (carene). It is contained in paints, paint thinners, ' 
varnishes, and waxes. 

Fig. 6-11 
Photosensitivity 
caused by drip1 
fnrit juice. 

ling 

Testing for Plant Allergens 
The method of testing for plant hypersens~t~vity 1s the 
appl~cation of the crushed plant leaf, stem, and petal, and 
then covering wlth micropore tape. The plant should be 
washed thoroughly as infection with fungi from the so11 may 
compl~cate testing. A test should also be performed on 
several controls to make sure that the leaf is not an irritant. 
It must be remembered that some of the plants are photo- 
sensitizers. Test sites for these must he done in dupl~cate, 
with one set kept covered and the other exposed to artificial 
l~ght  or sunlight for the detection of photosensitivity. 
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Dermatitis from Clothing A predisposition to contact 
dermatitis from clothing occurs in persons who perspire 
freely or  who are obese and wear clothing that tends to be 
tight. Depending. on the offending substance, various regions 
of the body will be affected. Regional location is helpful in 
identifying the sensitizing substance. The axillary folds are 
commonly involved; the vaults of the axillae are usually 
spared. Sites of increased perspiration and sites where eva- 
poration is impeded, such as the intertriginous areas, will 
tend to leach dyes from fabrics to produce dermatitis.Areas 
where the material is tight against the skin, such as the 
waistband or neck, are frequently involved (Fig. 6-12). 
The thighs are commonly affected when pants contain the 
offending allergen. Sparing of the hands, face and under- 
garment sites is usual. Secondary changes of lichenification 
and infection occur frequently because of the chronicity of 
exposure. 

Fig. 6-12 Waistband clothlng dermat~t~s 

Cotton, wool, linen, and silk fabrics were used exclusively 
before the advent of synthetic fabrics. Most materials are 
now blended in definite proportions with synthetics to 
produce superior lasting and esthetic properties. Dermatitis 
from cotton is virtually nonexistent. In most instances there 
is no true sensitization to wool. Wool acts as an irritant 
because of the barbs on its fibers.These barbs may produce 
severe pruritus at points of contact with the skin, especially 
in the intertriginous areas. In sensitive-skinned persons, such 
as those with atopic dermatitis, the wearing of wool is not 
advisable because of its mechanical irritative properties. Silk . , 
is a sensitizer, but rarely; the nature of the allergen is not 
known. Many patients believe their detergent is the source of 
a dermatitis, but this is rarely the case. 

Numerous synthetic fibers are available for clothing and 
accessory manufacture, all of which again are remarkably 
free of sensitizing properties. Polyvinyl resins are the plastics I 
used in such apparel as raincoats, rainhoods, wristbands, 
suspenders, plastic mittens, and gloves.These again are only 
infrequently found to be causes of contact dermatitis. 

The most common causes of clothing dermatitis are the 
fabric finishers, dyes, and rubber additives. Fabric finishes are 1 
used to improve the durability, appearance, and feel of a I 
material. Antiwrinkling and crease-holding chemicals are 
mostly resins, which are incorporated into the fibers as 
they are being manufactured or applied to the completed 
(finished) fabric. Fabrics are treated to male  them less 
vulnerable to the effects of perspiration and ironing. Cloth- 
ing may be treated with these substances to make it dry 
rapidly after washing.They are used to make clothing fabrics 
shrink-resistant, and water- and stain-repellent, When all 
these uses are taken into consideration, the low incidence 
of dermatitis from these formaldehyde resin materials is 
remarkable. 

Ethylene urea melamine formaldehyde resin and 
dimethylol dihydroxyethehylene urea formaldehyde resin 
are the best screening agents. Many also react to formal- 4 
dehyde and the formaldehyde-releasing preservatives such 1 1 
as quaternium-15. Avoidance of exposure of the skin to ? 
formaldehyde resin is most difficult. New clothes should be 
thoroughly washed twice before wearing, the first time. 
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Jeans, Spandex, silk, 100% linen, 100% nylon, and 100% - 
cotton that is not wrinkle resistant or colorfast are best 
tolerated. T-shirts, sweat shirts, sweat pants, white under- 
clothes suttable for bleaching, and any type of mixed 
synthetic fibers with cotton fibers that are added to make 
them drip-dry are most likely to cause problems in these 
patients. 

An incteamg number of patients alkrgic to clothing dye 
are being reported. Synthetic fabrics such as polyester and 
acetate liners in women's clothing are prime causes, and 
affected patients are more rommonly women than men. In 
many cases patients do not react to paraphenylene diamtne, 
but only to the disperse dye aIlergens. The best screening 
agents are disperse blue 106 and 124. Suspected fabrics may 1 

be soaked in water for 15  min and applied under a patch for 
72 to 96 h. 

Soandex is a nonrubher (hut elastic] polvurethane fiber, It . - 
is widely used for garments such as girdles, brassieres, and 
socks. Dermatitis from Spandex has been reported w~th  
brassieres. It was found that Spandex containing mercapto- 
benzothiazole produced the contact dermatitis. Spandex 
manufactured in the US does not contain this and therefore 
does not produce allerg~c contact dermatitts Ruhber 
allergens are discussed in more detail belo*. 
- 
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Shoe Dermatitis Footwear dermatitis may begin on the 
dorsal surfaces of the toes and may remain localized to that 
area indefinitely (Fig. 6-13).'Ihere is erythema and lichenifi- 
cation and, in severe cases, weeping and nusting. Secondary 
infection is frequent. In severe cases an id reaction may be 
produced on the hands similar to the reaction from fungus 
infect~on of the feet.A diagnostic point is the normal appea- 
ance of the skin between the toes, which has no contact with 
the offending substance. h fungus infections the toe webs 
are usually involved. Another pattern seen is involvement 
of the sole with sparing of the instep and flexural creases of 
the toes. Hyperhidrosis and atopy predispose to the devel- 
opment of shoe allergy. 

Shoe dermatitis 1s most frequently caused by the rubber 
axeleraton mercaptobenzoth~azole and tetramethylthiuram 

disulfide. Dith~odimorpholine, a rubber accelerator not 
generally available for testing, was found by Shakleford and 
Belsito to be the most common allergen in their series of 
patients. Potasslum d~chromake in leather and the adhesives 
used in synthetic materials (especially p-tert-hutylphenol 
formaldehyde resin) are also common shoe allergens. Dliso- 
manates are used in makint! foam rubber paddinp. for athletic 
shoes and should be considered when testing for shoe 
allergy. Other causative agents are felt, cork liners, formal- 
dehyde, dyes, asphalt, and tar. Patch testing with piems of 
various shoe parts may be done by soaking them for 15 min 
in water and applying them to the back for 72 to 96 h Once 
the allergen has been identified, selecfion of shoes without 
the offending substance will lead to resolution. ?his is, 
unfortunately, a difficult process a s  most shoes are made in 
areas without mandatory labeling requirements, and plashc, 
wooden or fabric shoes which contain fewer allergens are 
often impractical. 

Beisito DV: Common shoe allergens undetected by commercial 
patch-test~ng kits. Am J Contact Dermat 2003;14:95. 

Freeman S: Shoe dermatitis, Contact Dermatitis 1997;36:247. 
Shaketfoid KE, et al: The etiology of allergic-appearing foot 

dermatitis. J Am Acad Dermatol 2002,47:715. 
Travisan G, et al: Allergic contact dermatitis due to shoes in 

chddren. Contact Dermatitis 1992;26:45. 
Van Coevorden AM, et al: Contact allergens in shoe leather 

among patients with fopt eczema. Contact Dermatitis 
2002;46:145. 

Dermatitis from Metals and Metal Salts Metal 
dermatitis is most frequently caused by nickel, chromates, 
and mercury. Usually, with the exception of nickel, the pure 
metals generally do not cause hypersensitivity, it 1s only 
when they are incorporated into salts that they cause reac- 
tions. Most objects containing metal or metal salts am com- 
brnations of several metals, some of wh~ch may have been 
used to plate the surface, thereby enhancing its attractiveness, 
durability, or tensile strength. For this reason suspidon of a 
metal-caused dermatitrs should be mvestigated by doing 
pat& tests to several of the metal salts. 

Patients have been reported who developed a variety of 
dermatoses, most often eczematous in type, after placement 
of an orthopedic implant. It is fare that removal of the 



implanted substance results in cure. A positive diagnosis 
requires at a minimum the appearance of a chronic derma- 
titis after placement of the implant, no other cause, corro- 
sion of the implant, and a positive patch test for the metal in 
the implant, and healing after removal. 

Black Dermatographisrn 
Black or greenish staining under rings, metal wristbands, 
bracelets, and clasps is caused by the abrasive effect of 
cosmetics or other powders containing zinc or tltan~um 
oxide on gold jewelly.Th~s skin discoloration is always black 
because of the depos~t of metal particles on skin that has 
been powdered and that has metal, such as gold, silver, or 
platinum, rubb~ng on it. Abrasion of the metal results from 
the fact that some powders are hard (zinc ox~de) and are 
capable of abrading the metal. 

Nickel 
Because we are all constantly exposed to nickel, nickel 
dermatitis is a frequent occurrence. While still mole frequent 
among women, sensitization among men is increasing. A 
direct relationship between prevalence of nickel allergy 
and number of pierced sites has been documented. Nickel 
produces more cases of allergic contact detmatitis than 
all other metals combined. Elythematous and eczematous 
eruptions, sometimes with lichenification, appear beneath 
earrings (Fig. 6-14), bracelets, rings, wrist watches, clasps, 
and blue-jeans buttons (Rgs 6-15 and 6-16).The euro coins 
have enough nickel in them to elicit allergic responses in 
nickel-sensitive individuals; however, coins are rarely a 
cause of hand dermatitis. Nickel ranks highly on lists of 
occupationally-induced allergic contact dermatitis. 

Nickel dermatitis is seen most frequently on the earlobes. 
Piercing the earlobes with nickel-plated instruments or 
wearing nickel-plated jewelry readily induces nickel sensi- 
tivity. Earlobes should be pierced only with stainless steel 
instruments, and only stainless steel earrings should be worn 
until the ears have healed. Exposure to the metal may not be 
readily .apparent most of the time. Even in gold jewelry the 
clasps and solder may contain nickel. Nickel objects may be 
plated with chrome and yet cause nickel dermatitis through 
the leaching of some of the nickel through the small pores of 
the chromium plating. 

Nickel oxides in green paints may also produce nickel 
dermatitis. Sweat containing sodium chloride may combine 

Fig. 6-14 Nickel dermatitis from earring 
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Fig. 6-15 Jeans button nickel dermatitis 

. . -  -- % Rg. 6-16 Close-up I Of FQ. 6-15. 

with nickel to form nickel chloride. This affects the degree 
of nickel dermatitis, it being more severe in persons who 
perspire profusely. Prevention of sweating may help to 
prevent the areas exposed to nickel from developing 
dermatitis or may at least attenuate the condition. 

The diagnosis is established by a positive patch-test reac- 
tion to nickel sulfate. Nickel may be detected by applying a 
freshly prepared 1% alcohol solution of dimethylglyoxime 
and a 10% aqueous solution of ammonia separately in equal 
amounts to the test object. In the presence of nickel, the 
cotton swab used to apply the solution will turn orange- 
pink.A positive test always means that nickel is present, but 
a negative test does not rule out its presence. Sweat, blood, 
or saline may leach nickel from stainless steel. 
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Pmphylactic measures should include the reduchon of chromate-containing objeets. Even with avoidance, chromate- 
perspiration in those sensitwe to nickel. Topical cortico- induced dermatitis olten is pessrstent. 
steroids applied before exposure to nickel, such as before 
puttrng on a wrlst band, may be successful. Clasps and other Mercury 
objects are available in plastic matenal so that some of the The mercurials may not only act as irritants but also a$ sensi- 
exposure to nickelmay be decreased. Polyurethane vamthane tizers. Mercuric chloride, even in weak solutions (1:1000), is 
91 (Flecto) applied in three coats will give protection for irritating, causing dermatitis chiefly among surgeons, nurses, 
several months.'IYeatment of nickel dermatib consists of the taxidermist?, and those using insecticides: 1:2000 is not 
application of topical corticostemid creams, sprays, or lotions. irritating. Phenylmercuric salts are used as weed killers and 

Hand eczema in nickel-sensitive patients has been as agricultural fungicides and insecticides. Phenylmercuric 
a g g m t e d  by orally ingested nickel in the diet. In severe, salts have wide usage in industrial materials (gelatin waving 
treatment-resistant dermatitis a specific low-nickel diet may solutions, glue, sizing, starch pastes, bentonite gels, mildew- 
he tried. proofing). Sensitization dermatitis may appear at the srte 

of exposure to tho phenylmercuric salts, on the legs after 
Chromium exposure to weed killers, and also on the hands. 
The chromates are strongly cormsive and irritating to the Nitrate of mercuiy produces irritatron. The eruptions are 
skin: they may act as primary irritants or as sensitizers to encountered among felt-ha1 workers and those who do 
produce allergic contact dermatitis. Aside from occurrence etching, embosung, or art metalwork. The manufacturing 
among employees in chromate works, chmme dernlatitis is of old-style thermometers and barometers, handling of furs, 
encountered among tanners, painters, dyers, photographers, use of amalgams by dentists, fire gilding, and solder used 
polishers, welders, aircraft workers, diesel engine workers, for dry batteries are all common sources of contamination 
and those involved with the bleaching of crude ods, tallows, with mercury, causlng various eczematous eruptions, 
and fats. Traces of dichromates in shoe leather and gloves Skin previously sensitized to mercury, as may occur with 
may cause eczema of the feet and hands, Many zippers are exposure to certam homeopathic cough remedies, may react 
chromium-plated, and the nickel underneath the plate may severely when the sensitized person receives a mercurial 
be the causahve agent. Chromium metal and stainless steel compound systemically. 
do not produce contact dermatitis; however, several patients Thrmemsal is an allegen that 1s rarely relevant. Allelm 
with dernlatitis in one ear or preauricular area were likely to this compound likely has been caused by exposure 
allergic to their cellphone, as they had a positive reaction dur~ng childhood vaccinations and merbromin antiseptrc. 
when tested for potassium dichromate sensit~ity. In general, these patients tolerate repeated vaccinations 

Zinc chromate pant  is a source of dermahtis. Matches, well. Most individuals are sensitized to the ethymercuric 
hide glues, chrome alloys, cigarette lighters, and leather component, however, those who react to the thiosalicylic 
hatbands, sandals or  camera cases may cause chrome acid portion develop photodermatitis to piroxicam. Mercury 
dermatitis. Anticorrosion solutions used for refrigeration and in amalgam dental fillings has been shown in multiple 
other recirculation systems often contain chromates that large studies to cause oral lichoid eruptions. The relation- 
produce dermatitis. Most individuals in the cement industry ship is especially strong when the oral lesion, often with a 
suffering from cement eczema show positive patch tests to parEul erosion present, is apposed to a gold or amalgam 
dichmmates. Cement eczema is often a primary irritant filling. In many cases where sensitivity is proven by patch 
dermatibs conrplicated by allergrc conhct dermatitis to the testing and fillings are replaced, involution of the oral 
hexavalent chromates. The incidence of cement has findings occurs. 
decreased significantly over the years, which is believed to 
be because of the addition of ferrous sulfate, delivery of Cobalt 
premixed cement to the job site, and improved education. Cobalt is frequently combined with nickel as a contaminant 

The skin changes are multifo~m, ranging from a mild folli- and patients allergic to cobalt are commonly also alle~gic to 
eular dermatitis to widespread nodular and cnlsted emp- nickel.The metals have similar properties but do not produce 
tions, all being worse on exposed parts. Often they are slow cross-reactions. Cobalt dermatitis may occur in those 
to clear up, lasting from a few weeks to 6 months after involved in the manufacture of polyester resins and paints, in 
contact has ceased. Heavy exposure of industrial workers to the manufacture of hard metal used for cutting and drilling 
chromates may produce chrome ulcers on the backs of the tools, and in the manufacture and use of cement. Cobalt 
hands and fo~earms, usually begrnning amund a hair follicle, dermatitis may also occur in producers of pottery, ceramics, 
OF in the creases of the knuckles or finger webs. The hole metal alloys, glass, earbides, and pigments. Individuals may 
begins as a small abrasion that deepens and widens as its be exposed to cobalt in hair dye, flypaper, and vitamin Biz. 
edges grow thick, eventually forming a conical indolent Blue tattoo pigment contains cobalt oxide. Rarely, cobalt 
ulceration. Chrome ulcers may also arrse on-and chloride may cause nonrmmunologrc local release bf 
perforate-the nasal septum. vasoreactive materials, with a local urticaria1 response, 

Diagnosis of chrome sensrtivity is made by a positive 
patch test to potassium dichromate in petrolatum. The Arsenic 
hexavalent chinme compounds are the most frequent cause Arsenic is one of the most comnlon chemical causes of ' 

of chrome dermatitis since they penetrate the skin more dermatitis in those who mine copper and arsenical oms, and 
easily than the trivalent fom. Both forms are sensitizers. in those coming into contact with the artificial dyes used 
The chmmate-sensitive person should avoid zinc chromate in wallpaper, eyeshadow, flowers, and chalk. Arsenical 
paints, ch~ome-tanned leather, glue, cement, and other compounds are used in dyeing fabrics and domestic articles, 
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Fig. 6-17 Oral li~hen planus caused by gold allergy. 

for the preservation of animal slcins and hides, and for 
embalming. Arsenic is an ingredient of some disinfectants 
and weed killers, It is encountered in the manufacture of 
insecticides, in chemical factories for the manufacture of 
sulfuric and other acids, in printing establishments where gilt 
or bronze powder is used, and in farming and gardening. 
Among those who may incur this disease in the course of 
their occupation are glucose and candy factory workers, those 
who use sizing and dextdn, bookbinders, fruit handlers, 
furrien who handle raw furs, machinists, and metal workers 
who handle brass, copper, and zinc. 

Toe dermatrtis caused by the arsenicals IS frequently a 
follicnlitis with secondary pyoderma. Furunculosis 1s 
also common. Ulcerations on the extremihes and nasal 
perforation similar to chrome ulcers may occur. 

Gold 
Gold dermatitis may rarely occur from the weanng of gold 
jewe1ry.A predisposing factor in such patients is the presence 
of dental gold. Oral licho~d eruptions have also been 
reported with gold, simrlar to the s~tuation with mercury- 
containing amalgams (Fig. 6-17). It is not infrequent to see 
positive ceactions to gold when patch testing patients with 
facial, eyebd, or widespread dermatltfs of unknown cause. 
Although it is d~fficult to make a direct climcal correlation 
with any one piece of jewelry, some patients wllI clear if they 
stop wearing all gold jewelry. 

A number of cases of dermatitis resulting from gold 
jewelry, especially gold rings, contaminated with radon and 
its decay products, have been reported. This may eventuate 
in radiation dermatitis and squamous cell carcinoma of the 
finger. Evidently, the source of contaminated gold for the 
rings had been reclaimed decayed radon gold seeds. 

Other Metals 
Most other commonly used metals are not important in 
causing contact dermatitis. Platinum dermatitis may occur 
frnm exposure to platinum salts and sprays in industty. 
Platinum rings, earrings, white gold spectacles, clasps, and 
other jewelry cause eruptions resembling those caused by 
nrckel. Zinc, aluminum, copper sulfate, titanium, and anti- 
mony dermatitis rarely occur; these metals may, however, act 
as irritants. 
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Contact Stomatitis Contact stomatitis may be seen in 
cases of sensitivity to metals used in dental fillings, to acryllc 
monomers, epoxy resins, and hardenen used in prosthedon- 
tics, dental impression materials, and to topical therapeulic 
dm@. Some of the metals known to produce stomatitis 
indude mercury, bismuth, chromium, nickel, gold, copper, 
and zinc. Chewrng gums and dentifrices may also produce 
contact stomatitis. Ingredients responsible for this are hexyl- 
resorcinol, thymol, dichlorophen, oil of unnamon, and mint. 

The role of contact allergy in oral symptomatology is 
significant. Approximately 30% of patients with oral symp- 
toms wrll have relevant allergens; these are most commonly 
metals, food addrtives (flavorings and antioxidants), and 
dental products. 

Clinical signs may be bright erythema of the tongue and 
buccal mucosa wlth scattered erosrons. Angular cheilitis 
may also develop. Oral lichenoid lesions may be  caused by 
sensitization to mercury in amalgam fillings. Usually these 
les~ons are adjacent to the dental restoration and patienbare 
patch-test positive to mercury. 

Dawn G, et al: Dental veneers fittmg: a cause for reactions to 
epoxy resin and BIS-GMA. Cltn Ekp Demlatol 2003:28:447. 

Kanewa 1 et al. A multicenter study of patch test reactions with 
dental screening series. Am J Contact Dermat 2001;12:83. 

Koch P, et al: Oral lesions and~ympioms related to metals used 
in dental restorations. J Am Acad Dermatol1999;41:422. 

Lirn W, et al: Epidemiology of eczematous cheilitis at a tertiary 
dermatological referral centre in Stngapore. Contact 
Dermatitis 2001;43:322. 
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Shah M, et al. Contact allergy In patients with oral Syt?'IptOmS. 
Am J Contact D e m t  1996;7:146. Conde-Salazar L, et al: Type IV allergy to rubber additives. J Am 

Tosili A, et al. Contact and irritant stomatltis. SSmln Cutan Med Acad Dermatol 19@3;28:176. 
Surg 199f;lh314. Gibbon KL, et al: Changing frequency of thluram allergy in 

healthcare workers wlth h a d  demlatltis. Br J Dermatoi2001; 
Rubber Dermatitis Rubber dermatitis generaIly occurs 144:347. 
an the hands from wearmg rubber gloves (~urgeons, nurses, RichP, et ai: Aliergio contact hypersensitivity totwo antioxidants 
homemakers) (Fig 6-18). The enrpt~on is usually sharply In latex gloves. J Am Acad Dermatoi 199l;24:37, 
limited to the gloved area but may spread up the forearms. Woo DK, et al: Neoprene Dermatitis 2004;15:206. 
Rubber dermatitis also develops from exposktre ko condoms, 
diaphragms, swim gogglgles, caps and scuba masks, res~imtol~ ,  Adhesive Dermatitis Cements, and gums may 
gas masks, rubber sheets, and cosmetic sponges. Shoe cause dermatitis. Formaldehyde resin adhesives dermatltls may be caused by rubber allw to Or contain free formaldehyde, naphtha, glue, and disinfectants. 
sneakers (see above). Synthetic resin adhesives contain plasticizers; hide glues may 

are Osed sepawely Or In contain chromates fmm the tanned leather while other glues 
embination to make the final rubber product. It is the iXorporate preseIIJatjves such formaldehyde, Dental 
chemicals added in the rubber manufacturing process, most bandgug adhesives may monomers and epoxy 
uuportantly the aceelentors and antioxidants, which are the resins and hardenefj. ptesure-sensifi~e adhesives contain 
common causes of allergic contact dermatitis.A similar list of nrbber and acry,ates, and anaembic adhesives primarily 
additives is present in neoprene, a synthetic rubber. Elastic in acryhtes. 
uderwear is chemically Clansformed laundry Vegetable gums, such as gum tragacanth, gum a~abic, and 
such as Cloron, into a potent sensitizing substance. The kar;iya, Nly be used in denture adhesives, hair wave totions, 
allergen is pemlanent and cannot be removed washing. topical medications, toothpastes, and dep~latories, and 
The garments must be thrown Out and the use of many cause contact dermatitis. Resins are used in adhesive 
bleaches interdicted. lppes and m various adhesives such as tincture of benzoin. 

Accelerators 
Durrng the manufacturing process, chemicals are used to 
hasten the vulcan~zation of rubber. Among the numerous 
chemicals available, tetrametl~ylthiumm disnlhde, mercapto- 
benzothiazole, and diphenylguanrdine are frequently used. 
Tetramefhylthiuram dimlfide and its analogs, known as 
disuliiram and thinlam, may produrn contact dermatit~s 
when moist skin is exposed to the finishedrubber product. In 
one 10-year study of 636 cases of allergy to rubber additives, 
thiuram mix was by far the most common sens~tizer. 
Mercaptobenzathiazole is m s t  often the cause in shoe 
allergy and thiuiam in glave allergy. 

Compound tincture o l  henzoin may be a potent sensitizer 
when applied under occlusion. Turpentine is frequenfly 
found in msm, abietic acid in the msin is the causative 
sensitizer. 

Adhesive tape reactions are frequently irnxant in nature. 
Allergic reactions to adhwve tape itself are caused by the 
rubber components, accelemtols, antioxidants, and various 
resins or turpentme (Fig. 6-19). Some adhesive tapes contain 
acrylate polymers mther than rubber a&esiues.'Illese acrylates 
may cause allergic cantact dermatibs. Pressure-sensitive 
adhesives are in widespread use in the tape and label 
industnes. Allergens present in theseadhes~vesinclude rosin, 
rubber acceleratop, antioxidants. acrytates, hydroquinohes, 

~ ~ ~ ~ ~ j d ~ ~ ~ ~  Antioxidants are used to preserve lanol~n, thfourea compounds, and N-dodecylmaleamic 
Among antioxidants the amine type such as phenyl-a- compounds. 
naphthylamine IS most effective. Hydroquinone antioxidants 
may cause depigmentation of the skin as well as allergic 
contact dermatitis. A frequent ant~oxidant sensitizer, propyl Avenei-Audran M, et al: Contact dermat~tls from electrocafdio- 
p-phenylenediamine, is  used m tires, heavy-duty n~bber graph-monltodng electrodes: role of n-tert-butylphenoi- _ 
goods, boots, and elastie underwear. formaldehyde resin. Contact k r m a t ~ t ~ s  2003:48:108. 

I Rg. 6-18 PoSltive 
reaction to pleoe of 
tubber glove. I Fig. &I9  Adheshe 

dermabtis caused by 
bandald used ta 
cover a ganglion 
cyst 
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Synthetic Resin Dermatitis The many varieties of 
synthetic resins preclude adequate discussion of each. 
The reactions ~ncurred during the manufacture of these 
substances are more frequent than those encountered in 
their finished state. 

Epoxy Resins 
The epoxy resins in their liquid (noncured, monomene) form 
may produce severe dermat~tis, especially during the manu- 
facturing process.The fully polymerized or cured prodact IS 
nonsensitizing. Non~ndustrial exposure is usually to epoxy 
resin glues, nail lacquers, and artificial nails. Epoxy reslns are 
used in the home as glues and paints (bathtub and refri- 
gerator). Artists and sculptors frequently use epoxy resins. 

Epoxy resms consist of two or more components, the 
resin and the curing agent. Approximately 90% of allergic 
reactions are to the resin and 10% to the hardener. There 
are numerous curing agents such as the amines, phenolic 
compounds, peroxides, and polyamides. These may be 
irritants andlot allergens.The resin, based on an acetone and 
phenol compound known as bisphenol.4, in its raw Btate may 
cause allergic contact dermatitis. BIS-GMA, a combination 
of bisphenol A and glycidyl methacrylate, is the main 
allergen in dental bonding agents. Epoxy resins are used also 
as stabilizers and plastieizers.The1r use in the manufacture of 
polyvinyl chlor~de (plastic) film has caused dermatitis from 
plastic handbags, beads, gloves, and panties. 

Polyester Resins 
Ordinarily, completely cured or  polymerized resins are not 
sensitizers. The unsaturated polyester resins are dissolved 
and later copolymerized with vinyl monomers. Such 
polyester resins are used for polyester plasticizers, polyester 
fibers (Dacron), and polyester film (Mylar). The unsaturated 
polyester reslna, on the other hand, will produce pnmary 
irritat~on in then fabrication, The dermatitis occurs typically 
as an eczematous enrption on the back of the hands, wrists, 
and forearms. Polyester tesins are commonly incorporated 
Into other plastic material as laminates to give them strength; 
applications include boat hulls, automobile body putty, 
safety helmets, fuel tanks, lampshades, and skyl~ghts. 

Acrylic Monomers 
Multifunctional acryl~c monomers may produce allerg~c or 
irritant contact dermatitis. Pentaerythritol triacrylate, 
trimethylolpropane triacylate, and hexanediol diacrylate 
are widely used acrylic monomew. 

Printers handling multifunctional acryl~c monomers in 
printing inks and acrylic printing plates may present with an 
erythematous, pruritic eruption, mainly of the hands and 
arms, swelling of the face, and involvement of the eyel~ds. 

Orthopedic surgeons experience contact dermahtis 
from the use of acrylic bone cement (methyl methacrylate 
monomer) used in mending hip joints. Denbsts and dental 
technicians are exposed when applying this to teeth. The 
sensitizer passes through rubber and polyvinyl gloves and 
may addihonally cause paresthesias. In pat~ents who are 
allergic to their auylate dental prosthesis, coating this w t h  
UV light-cured acrylate lacquer may allow it to be worn 
without adverse effects. 

Benzoyl peroxide is a popular acne remedy. It is also used 
for bleaching flour and edible o~ls, and for curing plastics, 
such as acrylic dentures. Infrequently, an allergic contact 
dermatitis may be caused. 
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Cosmetic Dermatitis Cutaneous reactlons to cosmetics 
may be divided into imtant, allergic hypersensitivity, and 
photosensitivity reactions. More than half of the reactions 
occur on the face and are due primarily to sktn care 
products, nail cosmetics, shaving preparations, and deo- 
dorants. The lead~ng cause of allerg~c contact dermatitis 
associated with cosmetlu is from fragrance. A close second is 
preservatives, such as Bronopol (2-bromo-2-nltropropane- 
I-3-diol), ICathon CG, quarternium-15, Euxyl I< 400, and 
imidazohdinyl urea Third is p-phenylenediamine in halr dye. 

Fragrances 
Almost all cosmetic preparations, skin-care products, and 
many medicat~ons contain fragrance; even those labeled 
nonscented often contain a "mask~ng" fragrance that may be 
a sens~tizer. Even "fragrance-free'' products have been 
documented to contain the raw fragrance ingredients, e.g. 
rose oil in "all-natunl" products. Fragrances are lhe most 
common cosmetic ingredient causing allerg~c contact derma- 
titis (Fig. 6-20). Photodermatitis, irritation, contact urticaria, 
and dyspigmentation are other types of reaction they may 
produce. 

The most common individual allergens identified are 
cinnamic alcohol, oak moss, cinnamic aldehyde, hydmxy 
citronellal, musk ambrette, isoeugenol, geraniol, coumarin, 
and eugenol. Frequently, unspecified allergens are the cause 
as they are not listed on labels and I~mgrances are combina- 
tions of many different ingredients. Balsam of Peru will 
identify approximately half of those often unsuspected cases 
of allergic dermabtis, and fragrance mix will identify nearly 
86%. Additionally, a natural fragrance mixture of Jasm~ne 
absolute, Ylang-ylang oil, narcissus absolute, spearmint oil, 
and sandalwood oil is recommended. New ptoducts should 
be tested for tolerance in those with a history of fragrance 
sensitivity. 
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Fig. 6- agrance allergy. 

One percent of the population is fragrance sensitivity. - 
Women still outnumber men, but as the frequency of Fb. 6-21 Allergy to p-phenylemediamine (PPDA) in hair dye. 
fragrance contact reactions has increased over the years, men 
have shown a steeper increase in sensitivity Ingestion of 
balsam-related foods, such as tomatoes, citrus fruits, and hot type, or acid perm, is a common sensitizer, the allergen 
spices may flare some sensitive patients. In particular being glyceryl monothioglycolate. Cosmetologists are at risk 
difficult-to-treat patients, balsam-restricted diets may be for development of hand dermatitis.The glyceryl monothio- 
beneficial but difficult to follow. glycolate persists in the hair for at least 3 months after appli- 

cation and may cause a long-lasting dermatitis. It readily 
Hair Dyes penetrates rubber and vinyl g1oves.A more neutral pH newer 
Permanent hair dyes incorporate p-phenylemediamine permanent wave solution is less allergenic than the acid 
(PPDA), a popular but potent sensitizer that may cross-react perms; however, allergy to cysteamine hydrochloride found 
with many chemicals. In rinses and tits the azo dyes, acid in neutral permanent-wave products may occur.This allergen 
violet 6B, water-soluble nigmsine, and ammonium carbonate does not penetrate household-weight latex gloves and hair 
may sensitize and cross-react with PPDA. Those engaged in waved with it does not  produce allergic reactions in 
the manufacture of PPDA, furriers, hairdressers, and those sensitized individuals. Also, i t  is an amine salt and not a 
in the photographic and rubber vulcanization industries thioglycolate, so cross-reactivity is unlikely. 
develop eruptions at first on the backs of the hands, wrists, 
forearms, eyelids, and nose, consisting of an eczematous, Hair Straighteners 
erythematous, oozing dermatitis. In those whose hair has The greases and gums are not sensitizers; however, the 
been dyed, sensitivity is manifested by itching, redness, and perfume incorporated in these preparations can be.Thiogly- 
puffiness of the upper eyelids, tops of the ears, temples, and colates are also used, and hair breakage may occur with 
back of the neck (Fig. 6-21). Beard dermatitis may be due to these products. 
coloring of the facial hair. Lichenification and scaling are 
seen in the chmnic type. Hair Sprays 

For those sensitive to this type of hair dye, use of semi- Shellac, gum arabic, sunscreens, and synthetic resins are 
permanent or  temporary dyes might be the solution. In the sensitizers, and allergic reactions occur infrequently. Lanolin 
case of sensitivity to the latter, vegetable dyes such as henna is frequently incorporated into aerosol sprays. 
may be tried. Metallic dyes are usually not favored by 
women but are frequently used by men as "hair color Depilatories 
restorers." The metallic hair dyes may contain nickel, cobalt, Calcium thioglycolate and the sulfides and sulfhydrates may 
chromium, or lead. A new generation of hair dyes, FD&C cause primary irritant dermatitis. Mechanical hair removers 
and D&C dyes often do not cross-react with PPDA. are the mercaptans, waxes, and resins. The latter may 

produce allergic dermatitis. 
Hair Bleaches 
Hair bleach products incorporate peroxides, persulfates, and Hair Tonics and Lotions 
ammonia, which may act as primary irritants. Hair bleaches llncture of cinchona produces allergic sensitization; tincture 
that contain ammonium persulfate, a prima~y irritant, may of cantbaridin and salicylic acid, primary initation. Resorcin, 
produce a local urticaria1 and a generalized histamine quinine sulfate, and perfumes such as bay rum are also 
reaction. sensitizers. 

Permanent Wave Preparations Nail Lacquers 
The alkahne permanent wave preparahons, which use These may contain tosylamidelformaldehyde resin and are a 
ammonium th~oglycolate, are rarely, if ever, sensitizers, and frequent cause of eyelid and neck dermatitis. Pollshes free of 
usually cause only hair breakage and ~rritant reactions. The this resin are available. 
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Nail Polish Remover  Lanolin 
These are solvents such as acetone, which can cause nail The tatty alcohol lanolin is rarely a sensitizer on normal skin 
brittleness. and most cosmetic and skin-care products do not cause 

dermatitis. It causes allergic reactions more frequently in 
Artificial  ails therapeutic agents used by atopic patients. 
The acrylic monomers, as well as the ethyl cyanoaclylate 
glue required to attach the prosthetic nail, may produce Dentifrices a n d  Mouthwashes  
allergic sensitivity. Photoinitiating agents, such as benzo- Dentifrices and mouthwashes contain sensitizers, such as 
phenone, used in photobonded acrylic sculptured nails are the essential oils used as flavoring agents, preservatives, 
other potential allergens. formalin, antibiotics, and antiseptics. Beacham et a1 reported 

20 women who developed circnmoral dermatitis and cheilitis 
Lipsticks from tartar-control types of dentifrices. 
Various R and C dyes, sunscreens, shellac, flavoring agents, 
preservative, and lipstick perfumes may cause sensitization Axillary Antiperspirants 
reactions. Lipsticks are tested as is. Aluminum salts, such as aluminum chloride and chlorhydm- 

xide, and zinc salts, such as zinc chloride, act as primary 
Eye Makeup  irritants (Fig. 6-23), and may rarely produce a folliculitis. 
In mascara, eye shadow, and eyeliners, the preservative, Aluminum chlorhydrate is considered to be the least 
shellac, metals, base wax, and perfumes are the components irritating antiperspirant. Zirconium salt preparations, now 
that may produce sensitization, but this occurs rarely. False- removed from all antiperspirants, produced a granulomatous 
positive reactions to some mascaras occur when a closed reaction. Zirconium-aluminum complexes have been 
patch test is used. This is caused by the irritative qualities considered to be nonsertsitizing, so they are comnlonly used 
of the solvents. An open or nonocclusive patch test is as the active ingredient in topical antiperspitants. A patient 
recommended. A provocative use test in the antecubital with cutaneous granulomas from this complex was however 
fossae may ultimately be necessary.The rubber sponges used reported by Montemalano et al. Quaternaly ammonium 
to apply eye makeup also cause eyelid de~nlatitis. cotnpounds in some roll-on deodorants may produce allergic 

contact dermatitis. 
Suns c r eens  
p -h inobenzoic  acid (PABA) and its derivatives, such as Axillary Deodoran ts  and Feminine Hygiene Sp rays  
padimate 0 ,  padimate A, and glycerol PABA, and dibenzoyl- Fragrances, bacteriostats, and propellants cause the majority I 

methanes, salicylates, cinnamates, and benzophenones are of the reactions seen with these products. Deodorants that 
photosensitizers as well as sensitizers. Lf allergy to PABA contain cinnamic aldehyde can induce irritation on axillary 
exists (Fig. 6-22), its derivatives should be avoided and there skin even when tolerared on healthy skin in other sites. 
should be an awareness that thiazides, sulfonylurea anti- 
diabetic medication, azo dyes, p-aminosalicylic acid, benzo- Cosmetic  Intolerance Syndrome 
caine, and p-phenylenediamine all may cause dermatitis Occasionally, a patient will complain of intense burning or 
from cross-reactions. Oxybenzone is the most common stinging after applying any cosmetic. Usually there are 
sunscreen allergen. only subjective symptoms, but objective inflammation may 

also be present. The underlying cause may be difficult to 
Bleaching Creams  document, even though thorough patch testing, photopatch 
Hydroquinones are occasional sensitizers. Ammoniated testing, and contact urticaria testing are completed. Endo- 
mercury is a sensitizing agent formerly used in bleaching genous disease such as seborrheic dermatitis, rosacea, or 
creams, atopic dermatitis may complicate the assessment.Avoidance 1 

Fig. 6-22 PAL -8nzoic I allergy in lip protectant. Fig. 6-23 lrritan horn antiperspirant 
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of all cosmehcs, with only glycerin behg allowed, for 6 to 12 
months is often necessary to calm the reactive state. A d d i i  
back cosmetics one at a time, no more frequently than one a 
week, may then be tolemted. 
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Presemafiues Preservatives are added to any prepara- 
tion that: contains water to kill microorganisms and prevent 
spoilage. The most important class is formaldehyde and the 
formaldehyde-releasing compounds, inctuding quaeernium- 

-5 (the leading preservative sensitizer In the US; Fig. 6-24)> 
imidazolidinyl urea, diazolidinyl urea, DMDM hydantain, 
and 2-bmmo-2 nitropuopane-133-diol. Kathon GG or methyl- 
cbloco&othia-zolinoneimethyl isoth'iolinone (MCIIMI) and 
Euxyl K 400 (methyldibromoglutaronitrile and phenagy- 
ethanol in a 1:4 mtio) are other important preservative 
atletgens, In the latter it fs the methyldibmmoglutarohihi1e 
component that piadwes the allergfc response. ThhrosaI, 
discussed above, and parabent; are other presetvatives that 
may cause a l i e ~ .  

Formaldehyde and Formaldehyde-Releasing Agents 
Formaldehyde is used mrely,primanIy in shampoos. Because 
it is quiclcky diluted and washed away, 8ent;Itization amugh 
this exposure is sase. F~rmsldehyde releasers am polymers 
of formaldehyde that may release small amounts of farmal- 
dehyde under cefiain conditions. Allergy may be to the 
formaldehyde-releasing preservatives twhicb act as anti- 
bacterial and antifungal agents iq their own right) and/or to 
the released formaldehyde. 

Parahens 
Allergit contact dermatitis may develop Emin patabens, 
which are used in counetics, foods, dntgr;, dentifrices, and 
suppositories.The paraben esters (methyl, ethyl, propyl, and 
bntyl p-hydmxybenlaates) are used in low concentrations 
in cosmetics and mrely cause dermatitis. They are found in 
h@her concentration in topical medicaments and may be the 
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cause of allergic reactions. Perpetuation of a dermatitis, 
despite effective topical medication, suggests the possibility 
of paraben or corticostero~d sensitivity, or that another sensi- 
tlzer may be present. Parabens, whlch are frequently used as 
bacteriostatic agents, are capable of producing immunologi- 
cally-mediated immediate systemic hypersensitivity reactions. 

p-Chloro-Meta-Xylenol (PCMX) 
This chlorinated phenol antiseptic 1s used in many over- 
the-counter products with the disinfectant properties of p- 
chloro-metacresol. Sensitization occurs primarily through 
exposure to betamethasone-containing cream.There is cross- 
reactivity to p-chloro-metacresol. 

Sorbic Acid 
While a rare sensitizer, it is a cause of facial flushing and 
stingmg through its action as an inducer of nonimmunolog~c 
contacl urticaria. 

Cashman AL, et al: Parabens. Dermatitis 2005;16:57. 
Gum JD, et al: Baby-wipe dermatitis. Am J Contact Dermat 

2001;12:189. 
Gruvberger B: Methylisothiazolinones. Acta Dermatol Venereol 

1997;2OO(Suppl):l. 
Jackson JM, et al: Methyldibromoglutamnitrile. J Am Acad 

Dermatol 1998;38:934. 
Mowad CM: Methyichloroisothiazolinone revisited. Am J 

Contact Dermat 2000;11:115. 
Patrizi A, et al: Allergic contact dermatitis caused by sorbic acid. 

Am J Contact Derrnat 1999;10:52. 
Skinner SL, et al: Allergic contact dermatitis to preservatives in 

topical medicaments. Am J Contact Denat  1998;9:199. 
Zachariae C, et al: Methyldibmmoglutaronitriie. Contact 

Dermatitis 2003:48:150. 

Vehicles Formulation of topically applied products 1s 
complex and additives are blended to make a pleasing base 
for carriage of the a c h e  ingredient to the skln. Various 
emulsifiers, humectants, stabilizers, surfactants, and surface 
actlve agents are used to make esthetically pleasing prepa- 
rattons. These may cause irritation, erythema, and allergy. 
The surfactant cocamidopropy1 betalne produces dermatit~s 
of the head and neck, often due to its presence m shampoos. 

Pmpylene Glycol 
Propylene glycol is widely used as a vehicle for topical 
medications, cosmetics, and various emoll~ent lot~ons. It 1s 
used in the manufacture of automobile brake fluld and allcy 
reslns, as a lubricant for food machinery, and as an additive 
for food colon and flavonng agents. It is commonly used 
in ant~perspirants. Propylene glycol must be cons~dered as a 
sensitizer able to produce contact dermatltls, and it can cause 
a flare of the contact dermatitis when ingested. It IS tested as 
a 4% aqueous solution, but irritant reactions or false nega- 
tives are common. A use test of the implicated propylene 
glycol-contaming products may be requ~red. 

Ethylenediarnine 
Ethylenediamine 1s used as a stabilizer in medicated creams. 
It may cause contact dermat~tis and cross-react with internally 
taken aminophylline, which consists of theophylline and 

ethylened~amine.Ash et al reported a patlent with a general- 
ized itchy, red eruption that recurred each time hydroxyzlne 
was taken orally. Hydroxyzme is a piperazine denvative that 
is structurally based on a dimer of ethylenedlamine, to which 
patients sensitive to the stabilizer may develop a generalized 
itchy, red eruption that recurs each time hydroxyzine 1s 
taken orally. 

Ash S, et al: Systemic contact dermatitis to hydroxyzine. Am J 
Contact Dermat 1997;8:2. 

Fowler JF Jr: Cocamidopropyl betaine. Dermatitis 2004;15:3. 
Lamb SR, et ai: Contact allergy to pmpylene glycol in brassiere 

  add ins inserts. Contact Dermatitis 2003:48:225. - . -- 
Perelra F, et al: Contact dermatitis due to emulsifiers. Contact 

Dermat1t1s1997;36114. 

Topical Drug Contact Dermati t is  Dlugs, in addit~on 
to their pharmacologic and possible toxic actlon, also possess 
sensitizing properties. Sensitizat~on may not only occur from 
topical application but also from ingestion. Some, such as the 
antihntamines, Including topical doxepin, sensitize much 
more frequently when applied tapically than when taken 
orally. With the advent of transdermal patches for dellvery 
of medicat~ons such as nitroglycerin, hormones, nicot~ne, 
clonidine, fentanyl, and scopolamine reports of sensitization 
are increasing (Fig. 6-25). Clon~dine induces the highest rate 
of allergic reactions. At times erythema mult~forme-like 
reactions may occur w ~ t h  tl;lnsdermally applied drugs. 

Some drugs may produce sensitization of the skin when 
applied topically; if the medication 1s later taken internally 
an acute flare at the srte of thecontact dermatitis may result. 
This so-called anamnestic (recalled) eruption or systemic I 
contact dermatitis can occur with antihistammues, sulfona- 
mides, and penicillin.The same is true of the local anesthetic I 
ointments containtng "caine" medications. Usually, if sensi- 
tization occurs when using transdermal patches, the drugs do 
not cause systemlc contact dermat~tis when taken orally 

Although it is imposs~ble to mention all topical medlca- 
tions that cause irritat~on or allerg~c contact dermatitis, some 
are important enough to be dealt wlth ~ndividually 

Local Anesthetics 
Physicians and dentists may develop allergic contact 
dermatitis from local anesthetics. In addition, the continued 
use of these local anesthetics as anllpruritic ointments and 

Flg. 6-25 Nitroglycerin patch allergy 
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F .,. . 26 Benzocalne allergy. F I ~ .  6-27 Bacitracin allergy in sudcal scar. 

lotions causes sensitization of the skin. Benzocaine is a 
frequently used topical antipruritic and is the most common 
topical sensitizer of this group. Itchy dermatitis 01 the 
anogenital area may be due to a topically applied anesthetic 
(Fig. 6-26). 

Local anesthetics may be divided into two groups: the first 
includes the p-aminobenzoic acid esters, such as benzocaine, 
butethemine, chloroprocaine, procaine (Novacaine), and 
tetlacaine (Pantocaine); the second, which sensitizes much 
less frequently, includes the amides, such as dibucaine 
(Nupercainal), lidocaine (Lido-Mantle, EMLA, Lidoderm 
patch, LMX, Xylocaine), mepivacaine (Carbocaine), and 
prilocaine (Citanest). In addition, the preservative methyl- 
paraben, frequently found in these prepared solutions, may 
cause hypersensitivity reactions that can easily be mis- 
attributed to the local anesthetics. It should be kept in mind 
that numerous cross-reactions are seen in benzocaine- 
sensitive individuals. These are discussed in the section on 
sunscreens. 

Antimicrobials 
Physicians, dentists, nurses, and other medical personnel, 
as well as patients, may develop contact dermatitis from 
various antibiotics. Neomycin is a common sensitizer. As a 
topical antibiotic, neomycin sulfate has been incorporated 
into innurnelable ointments, creams, and lotions. It is present 
in such preparations as underarm deodorants, otic and 
ophthalmologic preparations, and antibiotic creams and 
ointments available without prescription. The signs of neo- 
mycin sensitivity may be those of a typical contact derma- 
titis but are often those of a recalcitlant skin eruption that 
has become lichenified and even hyperl<eratotic.This may be 
because many of the topical agents contain sevelal types 
of antibiotics but also often have corticosteroids present. 
This picture may be seen in persistent external otitis, lichen 
simplex chronicus of the nuchal area, or dermatophytosis 
between the t0es.A late-appearing reaction on patch testing 
is not uncommon, so an assessment at day 7 is recommended. 

The= has been a dramatic rise in allergy to bacitracin. 
Its use after minor surgical procedures may account for this 
(Fig. 6-27).After clean surgical procedures white petrolatum 
is as effective in aiding wound healing as antibiotic ointment 
and of course does not carry the allergenic potential.There is 
a high rate of coreaction (not cross-reaction) with neomycin 
because of simultaneous exposures. Contact urticaria and 

anaphylaxis are reported more often with bacitracin than 
with other antibiotics. 

Allergic dermatitis of the fingertips caused by streptomy- 
cin may be encountered in nurses who prepare this infre- 
quently used drug for injection.The dermatitis may become 
chronic, with eczematization and fissuring. Cross-reactivity 
to neomycin, gentamicin, and kanamycin may occur. 

Antifungal Agents 
Allergic contact dermatitis to imidazole and other. antifungal 
agents may occur.There is a high cross-reactivity rate between 
miconazole, isoconazole, clotrimazole, and oSconazole 
because of their common chemical structure. 

Phenothiazine Drugs 
Handling injectable solutions and tablets may produce 
dermatitis in those sensitized to chlorpromazine and other 
phenothiazine derivatives. The reactions may be photo- 
allergic or nonphotoallergic. 

Corticosteroids 
Numerous reports of large series of patients who have 
developed allergy to these commonly used preparations 
emphasize the need for a high index of suspicion when 
treating patients with chronic dermatitis who fail to improve, 
or who worsen, when topical steroidal agents are used. Once 
sensitized to one type of corlicosteroid cross-sensitization 
may occur.The corticosteroids have been separated into four 
structural classes: class A is the hydrocortisone, tixicortol 
pivalate group; class B is the triamcinolone acetonide, 
budesonide group; class C is the betamethasone group; and 
class D is the hydrocortisone-17-butyrate group. There are 
frequent cross-reactions between classes B and D. lixicortol 
pivalate and budesonide have been found to be the best 
screen for such reactions, finding 93% of steroid allergies. 
In the absence of having these agents, patch testing to the 
implicated product with a reading at day 4 may be useful.An 
empiric trial of desoximetasone (Topicort) or mometasone 
(Elocon) in the absence of patch testing will give the best 
chance of selecting a topical steroid with an extremely low 
chance or sensitization. 

Baes H: Contact sensitivity to miconazole with ortho-chlom cross- 
sensitivity to other midazoles. Contact Dermatitis 1991;24:89. 
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Occupationat Contact Dermatitis 
Workers in various occupations are prone to contact 
dermatitis from primary lrntants and allergic contactants. 
In certain occupations it IS a common occurrence. Irritant 
contact dennatitis is more frequent in the workplace, but it 
tends to he less severe and less chronic than allergic contact 
dermatitis. Occupational skin disease has declined over the 
past 30 years but still constitutes approximately 10% of all 
occupational disease cases. Agriculture, forestry, and fishing 
have the h~ghest incidence of occupatlonal slan disease, with 
the manufaclurlng and healthcare sectors contrihutlng many 
cases as well. 

Irritant contact dermatitis is commonly present in wet- 
work jobs, and allergy occurs in hairdressers, machinists, and 
many others w~th  unique exposures to multiple sens~trzing 
chemicals. The hands are the parts most affected, being 
involved in 60% of allergic reactions and 80% of irritant 
dermatitis. Epoxy resin is an allergen overrepresented when 
evaluating occupational patients, whlle the allergens most 
frequently encountered in occupatlonal cases are carba mix, 
thiuram mix, epoxy resin, formaldehyde, and nickel. 

Managemenf 
Occupational contact dermatitis is managed by eliminating 
contact of the skin with irr~tating and sensitizing substances. 
The work environment should be carefully controIled, with 
use of all available protective devices to prevent acc~dental 
and even planned exposures. Personal protective measures, 

such as frequent clothing changes, cleansing showers, 
protective clothing, and protect~ve barner creams should be 
used as appropriate. Hand cleansing procedures should be 
thoroughly surveyed, with particular attention paid to the 
soaps availabIe and also what solvents may be used. 

Treatment of the dermatitis follows closely that recom- 
mended for tox~eodendron dermatit~s. Topical corticosteroid 
preparations are especially helpful in the acute phase. For 
dry, fissured hands, soaking them in water for 20 mm at night 
followed immediately upon removing (without drying them) 
w ~ t h  triamcinolone 0.1% ointment wll  help to hydrate and 
heal them. Topical tacrolimus ointment and pimecroliius 
cream may assist in maintenance therapy. When rubber and 
polyvinyl gloves cannot be used against irritant and alIer- 
genic substances, skin protective creams may offer a solution, 
although they are often impractica1.A wtde variety is avail- 
able, but two main types are used: one is for "wet workn- 
to protect against acids, alkalis, water-base palnts, coolants, 
and cutting oils with water, and the other type IS for "dry 
wor1c"-to protect agalnst oils, greases, cutting oils, adhesive, 
resins, glues, and wood preservatives 

Unfortunately, despite the best efforh at treatment and 
prevention the prognosis for occupational s k ~ n  disease is 
guarded. One-third to one-quarter heal, another one-third to 
one-half improve, with the remainder the same or worse. 
A change or discontinuance of the job does not guarantee 
rel~ef, as many individuals contlnue to have persistent post- 
occupational dermat~t~s. The ~mportance of thorough patient 
educat~on cannot be overemphasized. Atopics, males with 
chromate allergy, females with nlckel allergy, those with a 
delay in diagnosis before institution of treatment, and 
construction industry workers fare the worst, whlle irritation 
from metalworking flu~ds, reactions to urushiols in foresters, 
and allergic contact dennat~tis to acrylic monomers or 
amme-curing agents is usually short-lived. 

Adams RM: Occupational Skin Dlsease. 3rd ed. Phliadelphia: 
WB Saunders, 1999. 

Ad~sesh A, et al: Prognoses and work absence due to occu- 
pational contact dermatitts. Contact Dermatitis 2002;46:273. 

Draelos ZD: Hydrogel barrierlrepeir creams and contact 
dermatitis. Am J Contact Dermat 2000;11?22. 

Emm~tt E k  Occupattonal contact dermatitis. Am J Contact 
Dermat 2002:13:30. 

Emmitt EA: Occupational contact dermatitis Am J Contact 
Dermat 2003;14:21. 

Hogan DJ, et al: The prognosis of contact dermatitis. J Am Acad 
Dermatol 1990;23:300. 

Kalimo K, et al: "Eczema school" to improve compliance m an 
occupational dermatology cltno. Contact Dermatit~s 1999; 
41:315. 

Kucenic MJ, el ai: Occupational allergic contact dermatitis is 
more prevalent than irritant contact dermat~t~s. J Am Acad 
Dermatol2002;46:695. 

Marks JG Jr, et al: Contact and Occupational Dermatology, 3rd 
ed. St Louis: Mosby. 2002. 

Medlng 8: Differences between the sexes with regard to work- 
related skin d~sease. Contact Dermatitis 2000;42:65. 

Nettis E, et al: Occupational irritant and allergic contact derma- 
titis among healthcare workers. Contact Dermatit~s 2002; 
46:lOl. 
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Ealt~more: Lippincbft, W~lliams & Wllktns, 2001. 
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Derrnatol 2003;49:47?. 

Contact Urticaria 
Contact urticaria may be defined as a wheal and flare 
reaction occurring when a substance is applied to the Intact 
skin. Urticana is only one of a broad spectrum of Immediate 
reactions, including pruritus, dermatitis, local or general urti- 
caria, bronchial asthma, orolaryngeal edema, rhinoconjunc- 
tintis, gastrointestinal distress, headache, or an anaphylactic 
reactton. Any combination of these is subsumed under the 
expression "syndrome of immediate reactions." 

It may be nonimmunologic (no prlor sensitization), immu- 
nologic, or of unknown mechanism. The nonimmunologic 
type is the most common, and may be caused by direct 
release of vasoactive substances from mast cells.The allergic 
type tends to be the most severe, as anaphylaxis is possible. 
The third type has features of both. 

Nonimmunologic Mechanism 
This type of react~on occurs most frequently and may 
produce contact urticaria in almost all exposed individuals. 
Examples of this type of reacbon are seen with nettle rash 
(plants), dimethyl sulfoxide (DMSO), sorbic acid, benzo~c 
acid, cinnamic aldehyde, cobalt chloride, and Trafunl. 

Immunologic Mechanism 
This reactron is of the immediate (IgE-mediated)-hyper- 
sensitiv~ty type. Latex, potatoes, phenylmercuric propionate, 
and many other allergens have been reported to cause thls. 

Uncertain Mechanisnl 
This type of reaction occurs with those agents that produce 
contact urticaria and a generalized histamine type of reac- 
tion but lack a direct or immunologic basis for the reaction. 

Substances Causing Contact Urticaria 
Many different substances can el~clt such a reaction. k is 
seen in homemakers and b o d  handle13 who handle raw 
vegetables, saw meats and fish, shellfish, and other foods. 
Raw potatoes have been shown to cause not only contact 
urticarxa but also asthma at the same time. It has been seen 
in hairdressers who handle bleaches and halr dyes containing 
ammonium persulfate, in vhom the contact urtrcaria is 
accompanied by swelling and erythema of the face, followed 
by unconsciousness. Caterpillars, moths, and hedgehogs may 
cause contacturt~carla just by touching the skin. 

Add~tional substances inducrng this reactlon are oatmeal, 
flour, meat, turkey skin, calf liver, banana, lemon, mono- 
amylamine, benzophenone, nail polish, tetanus antitoxin, 
streptomycin, cetyl alcohol, siearyl alcohol, estrogenic 
cream, cinnamic aldehyde, sorbic acid, benzoic add, castor 
bean, lindane, carrots, spices, wool, silk, dog and cat saliva, 
dog hairs, hone serum, ammonia, sulfur dioxide, formal- 

dehyde, acrylic monomers, exotic woods, wheat, cod lrver 
oil, and aspirin. 

Bacitraein ointment may cause anaphylactic reactions 
when applied topically, especially to chronic leg ulcer and 
dermatitis; however; it may rarely occur after acute wounds 
(Fig. 6-28). 

Universal precautions led to a marked increase not only in 
delayed-type hypersensitivity reaction to rubber additives, 
but also to a large number of reports of Contact urticaria 
and anaphylaxis to latex. Most of these reactions occur in 
health professionals. Reaction i s  characterized by itching and 
swelling of the hands withrn a few minutes after donning the 
gloves (Rg. 6-291, and will usually resolve within an hour 
after removing them. In patients with continued exposures 
the eruption may eventually appear as chronic eczema, 
Glove powder may aerosolize the allergen and produce more 
gemmlized reactions. W i l e  these reactions may occur on 
the job, many cases present as death or near-death events 
when sensitized individuals undergo operations or other 
procedures, especially when there is mucosal exposure 
(dental care, rectal examination, childbirth). 

In addition to healthcare workers, who have a reported 
incidence of between 3% and la%, atopics and spina brfida 
patients are other risk groups for the development of type I 
allergy to latex protein.Re sensitized individual should also 
be aware that up to 5D% of them will have a concomiTant 
fruit allergy to foods such as banana, avocado, kiwi, chest- 
nut, and passlon fruit, 

Rg. E29 Contact urticaria to rubber in gloves. (Courtesy of Arto 
Lahti MD, Dept of Dsrmatology Oulu Unlverslty Hospital, Finland) 
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Testing 
The usual closed patch tests do not show sensitivity reac- 
tions. Lnstead, open patch tests are performed for eliciting 
~mmediate-type hypersensitrvity.The substance is applied to 
a 1-cm2 area on the foream and observed for 20 to 30 min 
for erythema that can evolve into a wheal and flare response. 
When foods are tested, a small piece of the actual food is 
placed on the skin. Rubber glove testing can be done by 
applying one finger of a latex glove to a moistened hand 
for 15  mln. If no reaction is observed, the entlre glove is 
worn for another 15  to 20 min. Radioallergosorbent testing 
(RAST) detects 75% of latex-allergic individuals.'Iliere is no 
standard allergen available for pnck testing. 

Prrek, scratch or intradermal testlng 1s resorted to only 
when there are problems of ~rrterpretation of the open patch 
tests These tests have produced anaphylactrc reactions and 
should only be attempted when support for this complication 
is available. 

Management 
Avoidance of the offend~ng substance is best, but if this is not 
poss~hle, ant~histamines such as hydroxyzine hydrochloride, 
are of benefit. If generalized urticaria or asthmat~c reactions 
occur then systemic glucocortico~ds are best For anaphyl- 
axis, epmephrine and supportive measures are needed. 
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DRUG REACTIONS 
Epidemiology 
Adverse drug reactions are a common cause of dermatologic 
consultation. In a large French study, about 1 in 200 
inpatients on medical servlces developed a drug eruption, 
as conlpared to 1 in 10,000 on surgical servlces. In the US, 
similar studres have shown a reactron rate of 2 to 3 ln 100 
for medical inpatients. In only about 55% of patients who 
were carefully evaluated was it poss~ble to definitely 
attribute a specific medication as the cause of the eruption. 

Slmple exanthems (75-95%) and urticaria (5-6%) account 
for the vast majority of drug eruptions. Females are 1.3 to 
1.5 trmes more likely to develop drug e~uptions, except in 
children under the age of 3 where boys are more likely 
affected. Not all drugs cause reactions at the same rate. 
Aminopenicillins cause drug eruptions in between 1.2% and 
8% of exposures, and the combination of trimethoprlm- 
sulfamethoxazole at a rate of 2.8% to 3.7%. Nonsteroidal 
antl-inflammatory drugs (NSAIDs) have a reaction rate of 
about 1 in 200. In contrast, reaction rates for digoxin, lido- 
caine, prednisone, codeine, and acetaminophen are less than 
1 in 1000. For some reaction patterns, the dose of the 
medicatron may also be a cofactur in the risk of developing 
a drug eluption. 

The risk for development of a drug eruption is determ~ned 
only in part by the above factors: age, gender, dose, and the 
nature of the medrcation itself. In add~tion, the immune 
status and genetic make-up of the patient strongly deternune 
the risk of developing celtalrl drug eruptions. For example, 
patients with human ~mmunodeficiency v~rus (HN) infection 
and Epstein-Barr vrrus (EBV) infection have dramatically 
increased rates of exanthematous reactions to certain 
antibiotics. Hypersensitivity syndromes from multipIe drug 
classes have been associated with reactivation of latenl vlral 
infections, pr~manly human he~pes virus (HHV)-6, but also 
EBV and cytomegalovirus. In add~tion, the status of the 
immune system, as measured by helper T-cell count in the 
case of HIV, defines a window of immune dysfunction m 
which thrs enhanced risk for adverse drug reactions occurs. 
Certain hypersensitivity syndromes are closely associated 
w~th  genetic differences in the ablhty of the patient to 
metabolize a specific medicatron or a tonc metabolite of the 
med~cabon. Therefore, drug ehlptions are not slmply drug 
"allergy:' but result from variations in drug metabolism, 
Immune status, coevlstent viral disease, and the rnherent 
chemical structure (allergenicity) and dosage of the 
medication itseli (see below). 

Evaluation 
Three basic rules should always be applied in evaluating 
the patient with a suspected drug reaction. Erst, the patient 
1s probably on unnecessary medications, and all of these 
should be stopped. Pare down the medrcatron l ~ s t  to the bare 
essentials. Secondly, the patient must be asked about non- 
prescription medications and pharmaceuticals delivered by 
other means (eye drops, suppositories, implants, injections, 
and patches). Thirdly, no matter how atyp~cal the pattent's 
cutaneous reactron, always consider the patient's medication 
as a posslble cause. In patients with unusual reactions, 
seardi~ng the medical literature and call~ng the manufacturer 
for prior reports may be very useful. 

The fnst step in evaluating a patient with a potentral drug 
reaction is to d~agnose the cutaneous eruptron by clin~cal 
pattern (e.g urticaria, exanthem, vasculitis, erythema mulll- 
iorme, etc.). In determining whether the patlent's current 
eruption could be related to a specific medicatron, two basic 
questions should be asked. Wl11cb of this patient's medica- 
tions cause this pattern of reaction? How commonly does 
this medication cause t h ~ s  reaction pattern? Bigby reviewed 
how to use thrs information to make clinical decisions about 
stopping possrhle reaction-inducmg medications. A regularly 
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updated manual (such as Litt) or similar databases on the Pathogenesis 
worldwide web are strongly recommended as ready refer- In most patterns of drug reactions, the pathogenesis is 
ence sources for this information.An algorithm by which the unknown. Classic immune mechanisms do not appear 
likelihood can be evaluated of a certain medication causing responsible for most adverse drug reactions. However, 
a particular reaction has been developed. This algorithm, the rapid reappearance of many reactions on re-exposure 
summarized below, can be used as a framework for the strongly suggests immunologic memory. In some cases drug 
evaluation of a given patient: eruptions may result from normal pharmacologic effects of 
1. Previous general experience with the drug: Has the the medication (e.g. urticaria worsening with aspirin or beta- 

suspected medication been reported to cause the reaction blocken). Reactions may be truly immunologic, based on 
the patient is experiencing? If so, how commonly? Also an immune response by the patient to the medication or a 
ask the patient if helshe has had a previous reaction to metabolite. IgE antibodies to penicillin causing urticaria is an 
any medications, as the current eruption may represent a example.The patient's genetically determined metabolism of 
cross-reaction from a prior exposure. the medication may determine the likelihood of a reaction 

2. Alternative etiologic candidates:What are other possible occurring. Slow acetylaton of certain drugs appear to be at 
causes of the patient's eruption? An exanthem, for increased risk to develop adverse drug reactions. In the 
instance, could be related to an associated viral illness, case of anticonvulsant and sulfonamide l~ypenensitivity 
not the medication. syndromes, reactive and potentially toxic metabolites of the 

3. Timing of events: When did the eruption appear relative medication may bind to proteins and stimulate an immuno- 
to the administration of the suspected medication? A logic reaction. Affected individuals appear to be more 
detailed history from the patient and a careful review of susceptible to these toxic metabolites by in vitro testing. In 
the patient record, including the nursing notes, are useful sulfonamide hypersensitivity reactions, the immunologic 
to establish the chronologic sequence of all drug therapy. target may be normal or drug-altered proteins in the endo- 

4. Drug levels and evidence of overdose: Certain reactions plasmic reticulum to which active sulfonamide metabolites 
are known to be related to rate of administration (vanco- bind, rather than the medication itself. If this is confirmed, 
mycin red man syndrome) or cumulative dose Oichenoid i t  might explain the long duration of hypenensitivity 
reactions to gold). syndromes once the medication is stopped. Family members 

5. Response to discontinuation (dechallenge): Does the of individuals suffering a hypersensitivity syndrome demon- 
eruption clear when the suspected medication is strate similar sensitivities to toxic drug metabolites, and 
stopped? Because certain eruptions may clear in the face this susceptibility is linked to HLA subtypes. In addition, the 
of continuation, this is a useful, but not irrefutable patient's immune status and clinical condition may influence 
criterion to ascribe a specific reaction to a medication. the rate of adverse reactions, e.g. the increased rate of drug 

6. Rechallenge: If the offending medication reproduces the reactions in AIDS patients. 
reaction on readministration, this is strong evidence that 
the medication did indeed cause the reaction. Reactions 
associated with an increase in dosage may also be 
considered in this category. In certain reaction patterns Aihara Y, et al: Anticonvulsant hypersensitivity syndrome asso- 
(e.g. exanthems) even a fraction of the original dose ciated with reactivation of cytomegalovirus. Br J Dermatol 
may reproduce the reaction. It may be impossible to 2001;144:1231. 
rechallenge if the reaction was severe. Aihara Y, et al: Carbamazepine-induced hypersensitivity 

In addition to the clinical evaluations noted above, complete syndrome associafed with transient hypogammaglobulin- 
evaluation may include special testing for confirmation. aemia and reactivation of human herpesvirus 6 infection 
Skin testing is most useful in evaluating type I (immediate) demonstrated by real-time quantitative polymerase chain 
hypenensitivity. It is most frequently used in evaluating reaction. Br J Dermatol 2003;149:165. 
adverse reactions to penicillin, local insulin, Bigby M: Rates of cutaneous reactions to drugs. Arch Dematol 
and vaccines. RAST tests have a 20% false-negative rate in 2001;137:765. 
penicillin type I allergy, so must be followed skin Descamps V, et al: Association of human herpesvirus 6 infection 
testing, current form, RAST tests cannot replace skin with drug reaction with eosinophilia and systemic symptoms. 
testing. Intradermal, prick skin, and patch testing are also Arch Dermatol2001;137:301. 
reported to be beneficial in some cases of morbilliform Descamps V, et al: Drug-induced hypersensitivity syndrome 

associated with Epstein-Barr virus infection. Br J Dermatol reactions or fixed drug reaction.The patient's metabolism of 2003:148:1032. drugs in l~m~hoc~totoxic i ty  assays may be Fiszenson-Albala F, et al: A 6.month prospective survey of ciated with an adverse reaction. Such testing is commercially cutanwus dnrg reactions in a hospital setting, Br Dermatol 
available, but is expensive, time consuming, and its value 2003~149:1018~ 
limited to certain situations such as anticonvulsant or K~~~~~ MS, et algorithm for the operational assessment 
sulfonamide hypersensitivity reactions. of adverse drug reactions. JAMA 1979:242:623. 

The patient should be given concrete advice about hislher pichler WJ: ~ ~ ~ i ~ h ~ ~ i ~ ~  the immune pathomechanism of 
reaction. What was the probability the patient's reaction cutaneous drug reactions. Allemy 2002:57:34. ' 

was caused by the medication? Can the pa t ia t  take the Sullivan JR, Shear NH: What are some-of the lessons learnt from 
medication again, and if so, what may occur? What cross- in vitm studies of severe unpredictable drug reactions? Br J 
reactions are known? What other medications must the Dermatol 2000:142:206. 
patient avoid? Unusual reactions should be reported to Sullivan JR, Shear NH: The drug hypersensitivity syndrome: 
regulatory agencies and the manufacturer. What is the pathogenesis? Arch Demlatoi 2001;137:357. 
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Svensson CK, et al: Cutaneous drug reactions. Pharmacol Rev 

200053:357. 

Clinical Morphology 
Cutaneous drug reactions will initially be discussed by their 
rnorphologic pattern. In addition to the cutaneous eruption, 
some reactions nlay be associated with other systemic symp- 
toms or findings. The modifier "simple" is used to describe 
reactions without systemic symptoms or internal organ 
involvement. "Complex" reactions are those with systemic 
findings. Complex reactions are also called "hypersensitivity 
syndromes," since the ancillary features of complex 
reactions are often a characteristic syndrome of findings (e.g, 
an infectious mononucleosis-like picture with anticonvulsant 
hypersensitivity reactions). Complex reaction is synonymous 
with "drug eruption with eosinophilia and systemic 
symptoms (DRESS)." 

Drug reactions may cause cutaneous lesions and findings 
identical to a known disease or disorder. These may be of 
similar or disparate pathogenesis. For example, true senlm 
sickness caused by the injection of foreign proteins, such 
as antithymocyte globulin, is associated with circulating 
immune complexes. Medications, notably cefaclor, induce a 
serum sickness-like illness, clinically extremely similar to, 
but not associated with, circulating immune complexes. 
The suffix "-likew is used to describe these syndromes with 
different or unknown pathogenesis but similar clinical 
features. 

Exanthems (Morbilliform or Scarlatiniform 
Reactions) 
Exanthems are the most common form of adverse cutaneous 
drug eruption. They are characterized by erythema, often 
with small papules throughout.They tend to occur within the 
first 2 weeks of treatment but may appear later, or even 
within 10  days after the medication has been stopped. 
Lesions tend to appear first proximally, especially in the 
groin and axilla, generalizing within 1 or 2 days. Pruritus is 
usually prominent, helping to distinguish a drug eruption 
from a viral exanthem.Antibiotics, especially semisynthetic 
penicillins and trimethoprim-sulfamethoxazole, are the most 
common causes of this reaction pattern (Fig. 6-30).Ampicillin- 
amoxicillin given during EBV and cytomegalovirus infec- 
tions and trimethoprim-sulfamethoxazole given to AIDS 
patients cause exanthems in a large proportion of patients. 

Morbilliform reactions to ampicillin-amoxicillin (includ- 
ing those occurring during EBV infection) may be  mediated 
by helper T-cells in a manner similar to allergic contact 
dermatitis and tuberculin reactions. Delayed readings (longer 
than 24 h) of patch tests, prick tests, and intrade~mal tests 
may yield positive results, whereas immediate skin test 
readings and RAST tests are negative. Patients with EBV 
infection and a drug eruption to ampicillin-amoxicillin 
will only develop the rash about 10% of the time when 
rechallenged after the acute EBV infection has resolved. 

Morbilliform eruptions may rarely be restricted to a 
previously sunburned site, the so-called "UV recall-like" 
phenomenon. It occurs during antibiotic therapy from 
various antibiotics. The sunburn may have occurred 1 to 7 
months before the drug eruption. This pattern of eruption 
must be distinguished from a true UV recall caused by 

I-I~. 6-30 Morbilliform (exanthematous) drug eruption due to an 
antibiotic. 

antimetabolites and true radiation recall (see adverse 
reactions to chemotherapy below). 

In the case 01 simple exanthems, treatment is supportive. 
The eruption will clear within 2 weeks of stopping the 
offending medication, and may clear even if it is continued. 
Topical steroids and antihistamines may benefit and allow 
the course of therapy to be completed. Rechallenge usually 
results in the reappearance of the eruption, except in the 
setting of HIV. In many HIV-infected patients with simple 
reactions to trimethoprim-sulfamethoxazoIe, re-exposure by 
slow introduction or full dose re-exposure may be tolerated. 
Uncommonly in HIV infection, however, and rarely in 
persons with normal immune function, rechallenge may result 
in a more severe blistering reaction (erythema multiforme). 

Cutaneous findings identical to simple exanthems may 
occur as part of complex drug eruptions/hypersensitivity 
syndromes. These are seen most commonly with anticon- 
vulsants and long-acting sulfonamides; less commonly with 
allopurinol and dapsone. They present with fever, rash, and 
variably, with eosinophilia, lymphadenopathy, hepatitis, 
nephritis, and rarely, involvement of the heart, lungs, or brain. 
As opposed to simple exanthems, in complex exanthems the 
inciting agent must be stopped immediately and rechallenge 
should rarely be undertaken. The management of hyper- 
sensitivity syndromes is discussed below. 

Renn CN, et al: Amoxicillin-induced exanthema in young 
adults with infectious mononucieosis: demonstration of 
drug-specific lymphocyte reactivity. Br J Derrnatol 2002; 
147:1166. 

Svensson CK, et al: Cutaneous drug reactions. Phanacol Rev 
2000;53:357. 

Hypersensitivity Syndromes 
Hypersensitivity syndromes are discussed by the class of 
medication that causes them. Each class of medication 
appears to cause a constellation of features characteristic of 
that medication class. This may be related to sensitivity of 
certain organs to the toxic or reactive metabolites produced 
in susceptible individuals. Anticonvulsants, sulfonamides, 
nevirapine, and dapsone are commonly reported causes of 
hypersensitivity syndromes. Amitriptyline, gabapentin, and 
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other medications may also produce this syndrome, but 
much less commonly. 

Many hypersensitivity syndromes are associated with 
fever and eosinophilia; drug rash with eosinophiiia and 
systemic symptoms (DRESS) syndmme. Systemic symptoms 
of fever and malaise may precede the appearance of the 
skin eruption. In general, hypersensitivity syndromes 
occur later in the treatment course than simple exanthems 
(except in some cases of sulfonamide hypersensltivityj, 
often more than 2 weeks and sometimes many weelcs to 
months after the medication has been instituted, Wlthin 
any drug class, multiple morphologies of eruption may be 
seen with a hypersensitivity syndrome. Pat~ents may have 
a morbilliform eruption or  a bullous eruption (erythema 
multiforme major, Stevens-Johnson syndrome [SJSJ, toxic 
ep~dermal necrolysis [TEN]). Drug-induced hypemensitivity 
syndromes often occur during the patient's mitial exposure 
to the medication. 

AntjcmvuIsant Hypersensitivity Syndrome Anti- 
convulfant hypersensitivity syndrome can he seen with 
diphenylhydantoin, phenobarbital, carbamazepine, lamotri- 
gine, and other antlconvulsants, so the general term 
"anticonvulsant hypersensitivity syndrome" is preferred to 
the original descriptive term "dilantin hypersensitivity 
syndrome:' The incidence of this condition has been esti- 
mated at between 1 in 1000 and 1 in 10,000 patients treated 
with these medications. The frequent use of anticonvulsants 
such as carbamazepine to treat depression has greatly 
expanded the at-risk pool for these reactions. Medication 
dosage does not determine nsk for this syndrome, 

The skin eruption IS typically initrally morbilliform, but 
may have variable morphologies in different patients or 
at various times in the same patient. There may be an 
exanthem, erythroderma, purplua, atypical targets, extensive 
skin sloughing, and mucous membrane involvement 
resembling SJS or TEN. The histologic picture of each type 
of eruption 1s compatible with the clmical morphology, and 
all are possible in t h  syndrome.The syndrome begins with 
feyer between 2 and 6 weeks (average 3 weeks) after the 
offending medication is started. The eruption then appears, 
often with prominent facial swelling and sometunes with an 
acral accentuation. Associated with the eruption are findings 
similar to acute infectious mononucleosis. On physical exam- 
ination, the patient usually appears quite ill with pharyngitis, 
lymphadenopathy (70% of cases), and sometimes hepato- 
megaly (57%). Laboratory evaluation reveals various combi- 
nations of eosinophilia (30% of cases), atyp~cal lymphocytosis, 
elevated liver function tests (51%), and nephritis (11%). 
Moresophisticated testmg may demonstrate various immune 
abnormahbes, such as hyperlhypoglobulinemia, elevated 
suppressorTcdls, defective cell-mediated immune function 
on skin testing, and various autoantihodies. Lymph node 
b~opsies usually demonstrate reactive hyperplasia, but 
psendolympbqma may also occur. 

As the eruption evolves, i t  is typical for widespread 
pinpoint pustules to appear on the trunk and extremities, 
especially in dark skinned patients.The syndrome may conti- 
nue to progress, even after the inciting medication has been 
stopped. The assacrated hepatitis can be life-threatening. 

The pathogenesis of this syndrome is in part related to 
concurrent or reactivated viral infection and the affected 

individual's production of toxic and reactive arene oxide 
metabohtes of these medications. These metabolrtes then 
apparently hmd to proteins and elicit 1n susceptible indivi- 
duals an immune response, or are directly toxic to certain 
organs (liver), leading to the multiple features of the 
syndrome. Because many of the anticonvulsants are meta- 
bolized through the same pathway, cross-reactions are 
frequent, making selection of an alternative agent quite 
difficult. The rate of cross-reactivity between phenytoin, 
phenobarbital, and carbamazepine is 70%. In vitro tests are 
commercially available and may aid in selecting an agent to 
which the patient will not cross-react, 

bmotrigine is associated with a high rate of adverse skin 
reactions 110% or more). Eiythema multiforme major 
(SJS, TEN) occurs in approximately 1 in 1000 adults and 3 
in 1000 children. Valproic acld Inhibits the metabolism of 
lamotrigine, increasmg the rislt of developing a severe 
cutaneous reaction. 

The management of anticonvuIsant hypersensitivity 
syndrome begins with considering i* in the appropriate 
setting and ruling out other possible explanations for the 
patient's findmgs. The offending medication must be 
~mmediately discontinued. Because cross-reactivity among 
these drugs is high, the therapeutic benefit o i  a medication 
from this class must be carefully reconsidered. If the treat- 
ment is Lor depression, prophylaxis after closed head injury, 
or atypical paln syndromes, medication from another class 
can often be substituted. Treatment is initially supportive 
unt~l the extent and severity of the syndrome are assessed. 
Some patients clear with simply discontinmng the medica- 
tion. If there is liver or renal involvement, or if the patient 
appears ill or requires hospitalization, and there is no 
contraind~cation, systemic steroids are given.This syndrome, 
Independent of the skin eruption wlth which it presents, 
improves with systemic administration of steroids. Wtients 
withTEN on systemic steroids are at ~ncreased risk for sepsis, 
Steroid therapy is continued at doses required for control 
and gradually tapered. It may require months of steroid 
therapy. If steroids are tapered too rapidly, the syndrome 
may recur. Intravenous immunoglobulin (IVIG) has been 
successfully used m a steroid-refractory case.Transient hypo- 
thyroidism may occur for 1 to 3 months following anti- 
convulsant hypersensitivity syndromes. 

Sulfonamide Hypersensitivity Syndrome Sulfona- 
mide hypersensitivity clinical syndromeis similar to that seen 
with the anticonvulsants, but the onset is often sooner in 
the treatment course (generally after 7-14 days of therapy). 
However, the syndrome may appear after months of therapy. 
Less than 0.1% of treatment courses with sulfonamldes 
are complicated by a hypersensibv~ty syndrome. The skin 
eruption is usually morbilliform or an erythroderma, but a 
severe bnllous reaction like SJS or TEN may develop. 
Patients with this syndrome are often slow acetylatos 
unable to detoxify the toxic and immunogenic hydroxyl- 
amine metabolites generated during the metabolism of the 
sulfonamides. Patients with sulfonamide hypersensitivity 
syndmme may develop antibod~es that recognize microsomal 
proteins to which the reactive hydroxylamine metabolite 
of the sulfonamides bind Sulfonamide hypersensitivity 
syndrome is treated with topical treatments appropriate for 
the skrn eruption, and systemic steroids for systemic compli- 
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Fig. 6-31 Allopurinol hypersensitivity syndrome 

cations, as outlined above for anticonvulsant hypersensiti- 
vity syndrome. 

Allopurinol Hypersensitivity Syndrome Allopurinol 
hypersensitivity syndrome Lyp~cally occurs irl persons wlth 
preexistiig renal fa~lure. Often, affected patients are treated 
unnecessarily for asymptomatic hyperuncemia. Weeks to 
months (Avenge 7 weeks) after the allopurinol i s  begun, the 
patlent develops a morbllliform eruption (50% of cases) 
that often evolves to an exfoliative erythroderma (20%) 
(Fig 6-31). Bullous eruptions, including TEN (25% of cases) 
may also occur. Associated with the dermatitis i s  fever, 
eosmophflia, sometimes hepatitis, and typically worsening of 
renal function.This syndrome may be steroid responsive, but 
i s  extremely slow to resolve, frequently last~ng for months 
after allopurinol has been stopped. About 25% of pahents 
die as a consequence of this syndrome Deaths may occur 
from severe skin disease (TEN), hepatic necrosis, and even 
delayed myocardial infarct~on Pancreatltis and subsequent 
~nsulin-dependent diabetes may occur as a complication of 
the syndrome. Dialysis does not appear to accelerate 
the resolution o i  the eruption, suggesting that i f  a drug 
metabolite is responsible, i t  is not dialyzable. It has been 
suggested that adjusling the allopurinol dose to compensate 
for the patient's Impaired renal function might reduce the 
risk of developing this reaction. 
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Drug-Induced Pseudolymphorna 
At times, exposure to medication may result in cutaneous 
inflammatory patterns that resemble lymphoma, most 
frequently mycosis fungoides. The finding of atypical 
lymphocytes within inflammatory infiltrates is common in  
many inflammatoly dermatoses, including drug reactions, 
and this alone is insufficient to diagnose pseudolymphoma. 
The overall histology must be consistent with the diagnosis 
of lymphoma. These t ~ u e  pseudolymphoma reactions are 
uncommon or rare.The most frequent setting in which they 
occur is that of a hypersensitivity syndrome as described 



120 CONTACT DERMATITIS AND DRUG ERUPTIONS 
I...,----~ 

above, in which, uncommonly, the histology may resemhle negative.These patients can be treated withpenrcillin with a 
cutaneovs T-cell lymphoma. Usually, other features such as low l i i ihood  of a severe adverse event. I£ a semisynlhetic 
keratinocyte necrosis and dermal edema help to distinguish penicillin is associated with the initial reaction, the patient 
these reactions from true lymphoma. Importantly, T-cell may be skin-testnegafive to the standard penicillin-derived 
receptor gene rearrangements in the skm and blood may be reagents and still suffer anaphylaxis. This ]nay be caused by 
positive in these drug-induced cases, representing a potential IgE ant~bodies directed against the acyl side chain, in the 
pitfall for the unwary physician. More rawly, medieations case of amoxicillm. Patients with penicillin allergy have an 
may induce plaques or nodules, usually in elderly white men increased late of reaction to cephalosporins. In the case of 
after many months of treatment. Lymphadenopathy and cefaclor, half of anaphylactic reactions occur in patients with 
circulating %zary cells may also be present. Pseudolym- a history of penicillin aIlergy.Third-generation cephalospodns 
phoma resolves with discontinuation of the ntedication, are much less likely to induce a reaction m a penicillin- 
The medrcation groups primarily responsible are anti- allergic patient than are first- or second-generation ones. 
convuIsants, sulfa divgs (including thiazide huretics), Bupropion is commonly used for depression and smoking 
dapsone, and ~ntidepressants.Vaccinations can also induce cevsation. It can induce urticaria, which may be associated 
pseudolymphoma. with hepatitis and a serum sickness-like syndrome.?lvo anti- 

histamines, cetirizine and hydroxyzine, may induce urti- 
caria, an apparent paradox which may lead to conf%ision in 

Brady SP, et al: Analysis of clonality of atypioal cutaneous the setting' 
lymphoid ~nfiltrates associated with drug therapy by Angioedema is a known cm~lication of the use of awio- 
PCWDGGE. Hum Pathol 1999;30:130. tensin-convertmg enzyme (ACE) inhibitors and angiotensin 

C ~ O I  TS, et al: Clinicopathological and genotypic aspects of 11 antagonisfs. Blaefc persons are at nearly five tmes greater 
antlconvulsant-induced pseuddymphoma syndrome. Br J risk than white persons. Lisinopril and enalapril produce 
Dermatol2003;14&730. angioedema more commonly than captopril. Angioedema 

Cogrel 0, et al: Sodium valproate-~nduced cutaneous pseudo- typically occurs within a week of starting therapy, but 
lymphoma followed by recurrence with carbmazepine. Br J may begin after months of treatment The episodes may he 
Dermatol2001;144:1235. sever+ requiring hospitalization in up to 45% of patients, 

Maubec E, et al: Vaccination-Induced cuntanwus pseudo- intensive care in up to 27%, and intubatian in ilp to 18%. 
lymphoma. J Amer h a d  Dermarol2005;52:623. One-quarter of pahents affected give a history of previous 

angioedema, Captopril enhances the flare reaction around 
wheals. The angioedema appears to he dose dependent, 

Urticaria/Angioedema as it may resolve with decreased dose. All these factora 
Medications may induce urticaria by immunologic and suggest that the angioedema may represent a consequence ol 
nonimmunologic mechanisms. In either case, clinically the a normal pharmacologic effect of the ACE Inhibitors. The 
lesions are pruritic wheals or angioedema. Urticaria may be blocking of kininase II by ACE inhibrbrs may increase hssue 
part of a mol-e severe anaphylactic reaction with broncho- kinin leveIs, enhancing urticaria1 reactions and angioedema. 
spasm, laryngospasm, or hypotension. Immediate hypemen- Althougll this is dose dependent,ACE inhibitor users with 
srtiity skin testing and sometimes RAST tests are useful in one episode of angioedema have a 10-fold risk of a second 
evaluating nsk for these patterns of reaction. ep~sode, and the recurrent episodes may be m o ~  severe. 

Asplrin and the NSAIDs are the most common causes 
of n~nimmunologic urticaria1 reactions. They alter prosta- 
glandin metabolism, enhancing degranulation of mast cells. 
They may Pberefore also exacerbate chrontc urticana of 
other causes. The nonacetylated salicylates (trilisate and 
salsalate) do not cross-react with aspirin in patients expe~i- 
encing bronchospasm and may be safe alternatives. Other 
agents causing nonhnmunologic urticaria include mdio- 
contrast material, opiates, tubocurarine, and polymyxin B. 
Pmtestine does not exclude the ~ossihilitv of anauhvlactoid .. ' , 
reaction to radiocontmst material.The use of low-osmolarity 
radiocontrast material and pretreatment with anthistaminex, 
systemic steroids, and in those with a history of asthma, 
theophyllie, may reduce the likelihood of reaction to 
radiocontrast material. 

Immunologic urticaria is most commonly associated with 
penicillin and related p-lactam antib~ohcs. It is associated 
with IgE antibodies to pemcillin or its metabolites. Skin 
testing with penicillin and its major and mrnor determinants 
is useful in evaluating patients with a history of urticaria 
associated with penicillin exposure. If the patient is skin-test 
positive, an alternative antibrotic must be considered, or the 
patient be given penicillin in a desensitization protocol. Most 
patienhs with a history of penicillin "allergy" are sk~n-test 

Red Man Syndrome 
The intravenous infusion of vancomycin is frequently 
complicated, especially if the infusion is rapid, by a 
characteristic reaction called "red man syndronre." At any 
time during the infusion, a maeular eruption appears initially 
on the back of the neok, sometimes spreading to the upper 
trunk, face, and arms. Angioedema has been desenhed.There 
is associated pruritus and "heat" as well as hypotension. The 
hypotension may be severe enough to cause cardiac arrest. 
The reaction is caused by elevated blood h~stamine. Red man 
syndrome can be prevented in most patients by reducing the 
rate of infusion of the antibiotic, or  by pretreatment with HI 
and Hz antihistamines, While typically reported with vanco- 
mycin, similar "anaphylactoid" wwtions have been seen 
w~th ciproflmacin, amphotericin B, rifampin, Mixlnlab, and 
teicoplanin. 

Brown NJ, et al: Recurrent angiotensm-converttng enzyme 
inhibitor-associated ang~oedema. JAMA 199P278:232. 

Calista D, et al: Urt~caria Induced by cetirlzma. Br J Dermatol 
2001 ;I 441 96. 
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Photosensitivity Reactions (Photosensitive 
Drug Reactions) 
Medcations may cause phototoxic, photoallerg~c, and 
lichenoid reactions, and photodistributed telangiectasias, as 
well as pseudoporphyna.The mechamsms of photosensitivity 
are discussed in Chapter3. In many cases the mechanism for 
drug-induced photosensitivity is unknown. Most medication- 
related photosensitivity is triggered by radiation in the UVA 
range, partly for hvo reasons. First, most photosenslhzmg 
drugs have absorption spectra in the UVA and short-visible 
range (315-430nm), and second, UVA penetrates into 
the dermis where the photosensitizing drug is present. 
The most common causes of photosens~tiv~ty are NSAIDs, 
trimethoprim-sulfamethoxazole, thiazide diuretics and 
related sulfonylureas, quinine and quinidine, phenothla- 
zlnes, and certaln tetracyclines; numerous other medications 
in many classes induce photosens~tivrty less commonIy, 

Phototoxic reactlons are related to the dose of both the 
medication and the UV ~rradiation. They potentially could 
occur in anyone if sufficient thresholds are reached, and do 
not require prior exposure or participatton by the immune 
system. Persons of higher skin types are at lower risk to 
develop phototoxic erupttons in some stud~es. There is 
individual variation in the amount of photosensit~vity 
created by a standard dose of medicat~on, independent of 
selum concentration. This remains unexplarned, but reflects 
the climcal settmg, where interindividual variability in 
development of phototoxic eruptions is seen. Reactions can 
appear from hours to days after to exposure, Tetracyclines 
(especially demeclocyline), amiodarone, and the NSAIDs are 
common culpnts. The reaction may present as immediate 
burnrng with sun exposure (amiodamne, chlorpromazine) or 
exaggerated sunburn (fluroquinolone antlblot~cs, chlorproma- 
zine, amiodamne, thlazide diuret~cs, quinine, tetracyclines) 
(Fig. 6-32). Hyperpigmentation may comphcate phototoxic 
reactions and may last for many months. Treatment may 
include dose reduction and photopmtection, with a sunblock 

Rg. 6-32 Photosensitivity drug eruption 

with strong coverage through the whole UVA spectrum (such 
as Mexoryl). 

Photoallerg~c reactions are typically eczematous, pruritic, 
and may tint appear weeks to mouths after drug exposure. 
They involve the immune system. Unfortunately, in the 
case of photoallergy to systemlc medications, photopatch 
testing is infrequently positive and of lirnlted dinlcal value. 
In general, photoallergic reactlons are not as drug dose 
dependent as phototox~c reactions. Photosensitivity both 
of the phototoxic and photoallergic types may perxist for 
months to years after the medicahon has been stopped. 
Photosensitivity reactlons to various drugs are drscussed 
individually below, emphasizing the chamcteristic patterns 
seen with each medication group. 

Amiodarone photosensitivity develops in  up to 75% of 
heated patients, and occurs after a cumulative dose of 40 g. 
A reduced minimal erythema dose NED) to UVA, but not 
W B ,  occurs, and gradually returns to normal between 12 
and 24 months after stopplng the medication. Stinglng and 
burning may occur as soon as 30 min after sun exposure 
Less commonly, a dusky, blue-red erythema of the face and 
dona of the hands occurs, At times papular reactions are 
also seen. Desquamat~on, as seen following sunburn, is not 
observed following amiodarone photosensitivity reacttons. 
This reaction may be dose dependent and acute burning may 
be relieved by dose reduction. Narrow-band UVB may 
desensitize patients with persistent phototox~city after 
stopping annodarone. 

NSAIDs, especially piroxicam, are frequently associated 
with photosensitivity. The characteristic reaction is a 
vesicular erupt~on of the dorsa of the hands, sometimes asso- 
ciated with a dyshidinsiform pattern on the lateral aspects 
of the hands and fingers. In severe cases even the palms may 
be involved. Histolo@cally, this react~ou pattern shows intra- 
epidermal sponglosis, exocytosis, and penvascular inflam- 
matory cells-a pattern typical of photoallergy. However, 
this reaction may occur on the init~al exposure to the medi- 
cation, and phototoxicity tests in an~mals and man have 
been negative. Patients with photosensitivity to pimxicam 
may also react to thiosalicylic acid, a common sensit~zer 
In th~merosal. Half of patients hav~ng a positlve patch test 
to thimerosal with no pnor exposure to piroxicam are 
photopatch-test positive to piroxicam. This suggests that 
piroxicam reactions seen on ~ n ~ t i a l  exposure.to the medica- 
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tion may be related to sensrtization during prior thimerosal 
exposure Topical exposure to ketoprofen (Orudis gel) can 
lead to a photoallergic contact dermatitis, and contamination 
of personal objects may lead to persrstence despite stopping 
the use of the product. 

Sulfonamide antibiotics, related hypoglycemtc agents, 
and the sulfonylurea diuretics may all be associated with 
photosensitivity reactions. These agents may all cross-react. 
In addition, patients may tolerate one of the medications 
from this group, but when additional members of the group 
are added, clrnical photosensitivity occurs.The typical pattern 
is erythema, scale, and in chronic cases, lichenification and 
hyperpigmentation. 

Fluoroquinolone anhbiotics are frequently associated with 
photosensitivrty reactrons. Sparfloxacin is highly photosensr- 
trzrng; enoxacin, ciprofloxacin, and sitafloxacin are mrldly 
photosensitizrng; and levofloxacin rarely if ever causes 
photosensitivity. 

Photodistrtbuted lichenoid reactions have been reported 
most commonly from tbiazide diuretics, quinidine, and 
NSADs, but also occur fmm diltiazem and clopidogrel 
bisulfate.They present as erythematous patches and plaques. 
Sometimes, typical Wickham's stria are observed in the 
lesions. Histologically, photodistrrbuted lichenoid reacbons 
are often indistingutshable from i&opathic lichen planus. 
Marked hyperpigmentation may occur, especrally m persons 
of higher skin types (IV-VI), especrally tn diltiazem-rnduced 
cases. The lichenoid nature of the eruption may not be 
clinically obvious, and histology is required to confirm the 
diagnosis.This hyperptgmentation may persist for months. 

Photodistributed telangiectasias are a rare complicatron of 
calcium-channel blockers (nifedipine, felodipme, and amlo- 
dlpine). UVA appears to be the action spectrum. Cefotaxime 
has also been reported to produce this reaction. Cortico- 
steroids, oral contracept~ves, isotretinom, interferons (IFNs), 
lithium, thiotlxene, lithtum, methotrexate, and other medica- 
tions may induce telangiectasias, but not via photosensitivity. 

Pseudoporphyria is a photodishibuted bullous reaction 
clinically and hrstologrcally resembltng porphyria cutanea 
tarda. Patients present wtth blisterrng on sun-exposed skin of 
the face and hands, and skrn fragility. Variolrfonn scarrrng 
occurs in 70% of patients. Faclal scamng is especially 
common in children with pseudoporphyria. Hypertrichosts is 
very rarely found; dysptgmentatron and sclerodermoid 
changes are not reported. Porphyrin studres are normal. 
The blistenng usually lesolves gradually once the offendrng 
medicahon is stopped. However, skin fmgility may persist for 
years. Naproxen is the most commonly reported cause. Up to 
12% of chrldren with juvenile rdlopathic arthritis treated 
with NSAIDs may develop pseudoporphyria. Pseudoporphy- 
rra has also been reported to other NSAIDs (oxaprozin, nabu- 
metone, ketopmfen, mefanamic actd [but not piroxicam]), 
tetracycline, furosemide, nalidixic acid, lsotretrnoin, acetre- 
tin, 5-fluorouracil, bemetanide, dapsone, oral contraceptives, 
refecoxib, celeeoxib, cyclosporin, and pyridoxme. Sun-bed 
exposure and even excessive sun exposure can produce 
pseudoporphyrra Cases rn women outnumber men by 24:l. 
Some women with sunbed-induced pseudoporphyna are 
on oral contraceptives. Patients on dialysis may develop 
pseudoporphyna, and N-acetylcysteine in doses up to 
600 mg twice a day may lead to improvement in these cases 
Histologtcally, a pauci-rnflammatory subepidennal vesicle 

is seen. Drrect immunofluorescence may show immuno- 
globulin and complement deposttion at the dermoeptdermal 
junctton and perivascularly, as seen in porphyria cutanea 
tarda. 
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Anticoagulant-induced Skin Necrosis 
Both warfarin and heparin rnduce lesions of cutaneous 
necrosis, albeit by different mechanams. Obese, posimeno- 
pausal women are pred~sposed, and lesions tend to occur in 
areas with abundant subcutaneous fat such as the breast, 
abdomen, or buttocks. 

Warfann necrosis occurs 3 to  5 days after therapy is 
begun, and a high inttial dose inct-eases the rislc. It occurs in 
1 tn 10,000 persons treated w t h  warfarin. Lesions begin 



Fig. 6-33 Warfarin necrosis. 

as red, painful plaques that become necrotic (Fig. 6-33). 
Priapism can complicate warfarin necrosis. Hereditary or  
acquired deficiency of protein C, and less commonly protein 
S, Hntithrombin 111, o; factor V Leiden and lupus Gticoa- 
gulant syndrome are associated. Early in warfarin treatment 
the serum levels of the vitamin I<-dependent antithrombotic 
protein C falls. Since the half-life of antithrombotic protein 
C is shorter than those for the vitamin I<-dependent 
prothrombotic factors 11, X and IX, an acquired state of 
reduced protein C level occurs before the clotting factors are 
reduced.This creates a temporary prothrombotic state.This is 
more likely to occur if the levels of protein C are already low, 
if other antithrombotic proteins are deficient, or the patient 
has an associated hypercoagulable state. This explains why 
the syndrome does not always recur with gradual reinstitu- 
tion of warfarin, and has been reported to resolve with 
continued warfarin treatment. Histologically, noninflamma- 
tory thrombosis with fibrin in the subcutaneous and dermal 
vessels is seen. Treatment is to stop the warfarin, administer 
vitamin K to reverse the warfarin, and begin heparin or low 
molecular weight heparin. Administration of purified protein 
C can rapidly reverse the syndrome, as well as associated 
priapism. Untreated, the reaction can be fatal. 

Heparin induces necrosis both at the sites of local injec- 
tions and in a widespread pattern when infused intra- 
venously. Local reactions are the most common. Heparin can 
also induce local allergic reactions at injection sites, which 
are distinct from the necrosis syndrome. Independent of its 
method of delivery, lesions present as tender red plaques 
that undergo necrosis, usually 6 to12 days after the heparin 
treatments are started. Bovine heparin appears to be more 
likely to cause the reaction, but it can occur with porcine 
heparin and even fractionated low molecular weight 
heparin. Both low- and high-dose heparin therapy can 
produce the syndrome. Even the heparin used for dialysis 
may be associated with cutaneous necrosis, simulating 
calciphylaxis. Some necrotic reactions to local injections, 
and most disseminated reactions occurring with intravenous 
heparin, are associated with heparin-induced thrombocyto- 
penia. A heparin-dependent antiplatelet antibody is found. 
This causes both the thrombocytopenia and aggregation 
of platelets in vessels, causing thrombosis (white clot 
syndrome).The antibody may appear up to 3 weeks after the 
heparin has been discontinued, so the onset of the syndrome 
may be delayed. Histologically, fibrin thrombi are less 
reproducibly found in affected tissues, since the vascular 
thrombosis is the result of platelet aggregation, not protein 
deposition.The process may produce not only infarcts in the 
skin but may also cause arterial thrombosis of the limbs, 
heart, lung, and brain, resulting in significant morbidity or  

Fig. 6-34 Vitamin K allergy. 

mortality.The syndrome must be recognized immediately in 
anyone receiving heparin with late-developing thrombocyto- 
penia. The treatment is to stop the heparin and treat with 
warfarin if anticoagulation is still required. 

Patients with cancer, an acquired prothrombotic state, are 
at increased risk for deep venous thrombosis. If they are 
treated with heparin and develop heparin-induced thrombo- 
cytopenia, they are at extreme risk for the development of a 
prothrombotic state if treated with warfarin. In this setting, 
digital and limb gangrene has occurred in the face of normal 
peripheral pulses and super-therapeutic anticoagulation by 
standard measures (INR). The consumptive coagulopathy 
induced by the cancer is the underlying trigger. 

Vitamin K Reactions 
Several days to 2 weeks after injection of vitamin I<, an 
allergic reaction at the site of injection may occur (Fig. 6-34). 
Most aflected persons have liver disease and are being 
treated for elevated prothrombin times. The lesions are 
pruritic, red patches or plaques that can be deep-seated, 
involving the dermis and subcutaneous Lissue,There may be 
superficial vesiculation. Lesions occur most commonly on 
the posterior arm and over the hip or buttocks. Plaques 
on the hip tend to progress around the waist and down the 
thigh, forming a "cowboy gunbelt and holster" pattern. 1 

Generalized eczematous small papules may occur on other 
skin sites in severe reactions. These reactions usually persist 
for 1 to 3 weeks, but may persist much longer, or resolve 
only to spontaneously recur. On testing, patients with this 
pattern of reaction are positive on intrademal testing to the 
pure vitamin I<,. 

In Europe, a second pattern of vitamin K reaction has 
been reported. Subcutaneous sclerosis with or without 
fasciitis appears at the site of injections many months after 
vitamin K treatment.There may have been a preceding acute 
reaction as described above. Peripheral eosinophilia may be 
found. These pseudoscleroedermatous reactions have been 
termed Texier's disense, and last several years. 

Injection Site Reactions 
In addition to allergic reactions, as described with vitamin 
I<, cutaneous necrosis may occur at sites of medication 
inject~ons.These are of two typical forms-those associated 
with intravenous infus~ons and those related to tntra- 
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muscular injections. Pharmacologic agents that extravasate 
Into tissue during Intravenous mfus~on may cause local tissue 
necrosis resulting from inherent tissue-toxic properties. 
These ~nclude chemotherapeutic agents, calc~um salts, 
radiocontrast material, and nafcrllin. 

Intramuscular ~njections may produce a syndrome called 
einbolza cutis medzcamentosa, Liuedoid dermatitis, or 
N~colau syndrome. Immediately after injection there is 
local mtense p a n  and the overlying skin blanches (ischemic 
pallor). Withln minutes to hours the site develops an 
erythematous macule that evolves into a hvedo~d vlolaceous 
patch with dendntes. This becomes hemorrhagic, then 
ulcerates, often forming a deep ulcer of many centimeters in 
diameter. Eventually (over weeks to months) the ulcer heals 
with an atrophic scar. Muscle and liver enzymes may be 
elevated, and neurolog~c symptoms and sequelae occur m a 
third of patients.The circulation of the limb may be affected, 
rarely leading to amputation. This syndrome has been 
seen with inlection of many unrelated agents, includ~ng 
NSAIDs, local anesthetics, corticosteroids, antibiotics, 
IFN-a, sedatives, and Depo-Provela. It appears to be caused 
by periartenal injection leading to arterial thrombosis.Treat- 
ment is conservative: dressing changes, debridement, bed =st, 
and pain control. Surgical intervention is rarely required. 
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Acute Generalized Exanthematous Pustulosis 
Acute generahzed exanthematous pustulosis (AGEP), also 
known as toxic pustulodern~a and p~istular drug eruptio,~, 1s 
a not uncommon cutaneous react~on pattern that in 90% of 
cases is related to medication admmistration.The eruption is 
of sudden onset and appears an average of 5 days (2.5 days 
in ant~biotic-induced cases) after the medication 1s started- 
in 50% of cases within the first 24 h. In France, p-lactams 
were the cause in 44%, macrolides in 1746, and mercury in 
13%. Nutntional chromium supplementation and the 
ingest~on of urushiol-flavored chlcken have also caused 
AGEP. Many other medications have been implicated, but 
interestingly, sulfonamides have uncommonly been reported 
to cause this reaction (in contrast to erythema multiforme 
major). Infections due to viruses and paras~tes are rare 
causes. In 5% of cases, no trigger can be ident~fied. AGEP 
should he distinguished from the generalized pustulation 
that occurs in the evolution of antlconvulsant hypersensr- 
tiv~ty syndrome. Seventeen percent of palents have a prior 
history of psor~asis, and similar cases have been reported 
as acute psorias~s induced by medications. The course and 
evolution are different from true pustular psoriasis, although 
patients with psorias~s may be at ~ncreased nsk for thls form 
of drug react~on. 

Initially there is a scarlatlniform erythema. The eruption 
evolves and disseminates rapidly, consisting, usually, of more 
than 100 nonfollicular pustules less than 5 mm in diameter 
(Fig. 6-35). Rarely the eruption may remain localized, usually 
to the face and neck-The Nikolsky sign may be pos~tive and 
w~despread superficial desquamation occurs after a few days. 
Edema of the face, p u ~ p u n ,  and atyp~cal target lesions, as in 
erythema mnltlforme, may appear in the background, 
maklng distinction from erythema mult~forme major difficult 
in some cases. Mucous membranes, usually the oral mucosa, 
are involved in 22%. Fever is universal, with neutrophilia 
in 90% and eosmophiha m 30%. L~ver funct~on tests are 
usually normal. Once the incitmg agent is d~scont~nued or 
removed, the eruption resolves w ~ t h ~ n  15  days wlthout 
sequelae. Histolog~cally, early lesions show marked papillary 
edema, neutrophil clusters in the dermal papillae, and peri- 
vascular eosinophils. There may be an associated leukocyto- 
clastic vasculitis.Well-developed lesions show mtraepidermal 
or  subcorneal spongifonn pustules. If there is a background 
of erythema multiforme clinically, the hisiolog~c features of 
erythema mult~forme may be superimposed. The presence 
of eos~nophils and the marked pap~llary edema help to 
distinguish this eruptlon from pustular psoriasis. 

Patch testing wlth the suspected agent may reproduce a 
pustular eruption on an erythematous base at 48 h in about 
50% of cases. Patch testing rarely will result in a renudes- 
cence of AGEP. AGEP is mediated by T-cells, which produce 
high levels of CXCL8 (~nterleuk~n-8) and granulocyte- 
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Rg. 6-35 Acute generalized exar ltous 

- macrophage colony-stimulating factor (GM-CSEJ. CXCL8 is Young PC, et al: Acute generalized exanthematous pustulosis 
also produced by keratinocytes in lesions of AGEP. induced by chromium picolinate. J Am Acad Dermatol 1999; 

The diagnosis ofAGEP is usually straightforward in typical 41:820. 
cases. In cases with associated tareetoid lesions and wide- - - ~ ~ -  

spread vesiculation, distinction from erythema multiforme 
major andTEN may be difficult.The clinical features of rapid 
onset after exposure (<5 days), visible pustules (even as a 
minor component of the eruption), and marked neutmphilia 
favor the diagnosis of AGEP over erythema nrultiforme. 
Frozen-section examination of a skin biopsy will usually 
confirm the diagnosis of AGEP and exclude the diagnosis of 
erythema multiforme. 
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Drug-Induced Pigmentation 
Pigmentation of the skin may occur as a consequence of ! 
drug administration. The mechanism may be postinflamma- 
tory hyperpigmentation in some cases but frequently is 
related to actual deposition of the offending drug in the skin. 

Minocycline induces many types of hyperpigmentation, 
which may occur in various combinations in the affected 
patient. Classically, three types of pigmentation are 
described. The most common is a blue-black discoloration 
appearing in areas of prior inflammation, often acne or . . 
surgical scan (type I) (Wg. 6-36). It does not appear to be 
related to the total or daily dose of exposure. In all other 
types of pigmentation resulting from minocycline the 
incidence increases with total dose, with approximately 4% 
of treated patients experiencing hyperpigmentation at a 
cumulative dose of 100 g. The second type (type 11) is 
the appearance of a similar colored pigmentation on the 
normal skin of the anterior shins, analogous to that seen 
in antimalarial-induced hyperpigmentation. It is initially 
mistaken for ecchymoses, but does not fade quickly. In most 
cases type I and I1 minocycline pigmentation occur after 
3 months to several years of treatment. Generalized black 
hyperpigmentation has occurred alter several days or a 
few weeks of treatment in Japanese patients. In type I and I1 
minocycline hyperpigmentation, histologic evaluation 
reveals pigment granules within macmphages in the dermis, 
very similar to a tattoo. These granules usually stain 
positively for both imn and melanin, the usual method tor 
confirming the diagnosis. Calcium may also rarely complex 
with minocycline, producing a type I clinical pattern. In 
unusual cases electron microscopy or sophisticated chemical 
analysis can confirm the presence of minocycline in the 
granules. The least common type (type 111) is generalized, 
muddy brown hyperpigmentation, accentuated in sun- 
exposed areas. Histologic examination reveals only increased I 
epidermal and dermal melanin. This may represent the 
consequence of a low-grade photosensitivity reaction. 

In addition to the skin, minocycline type I and I1 
pigmentation may also involve the sclera, conjunctiva, bone, 
thyroid, ear cartilage, nailbed, oral mucosa,and permanent 



126 CONTACT DERMATITIS AND DRUG ERUPTIONS - 8 ~. - - .. - - - = -  

teeth. Contrasted with tetracycline staining of the teeth, 
which 1s usually related to chrldhood or fetal exposure, is 
brown, and is accentuated on the gingival third, minocycline 
hyperpigmentatron occurs in adults, is gray or gray-green, 
and 1s most marked m the midportion of the tooth. Most 
patients w~th  affected teeth do not have byperpigmentatlon 
elsewhere. Cutaneous hypei~igmentatlon from minocyclme 
fades slowly and the teeth may remain pigmented for years. 
The blue-gray pigmentat~on of the skin may be improved 
with the Q-switched ruby laser. 

Chloroquine, hydroxychlomquine, and qulnacrine all may 
cause a blue-black pigmentation of the face, extremities, ear 
cartilage, oral mucosa, and nails. Pretibial hyperpigmenta- 
tion is the most common pattern and is very sim~lar to that 
induced by minocycline.The gingiva or hard palate may also 
be discolored. Quinidine may also rarely cause such a 
pattern of hyperpigmentation. Qulnacnne 1s yellow and is 
concentrated in the epidermis. Generalized yellow discolora- 
tion of the s k ~ n  and sclera (mim~cking jaundice) occurs 
repmducibly in patients but fades wrthin 4 months after 
stopping the drug. In dark-skinned patients this color is 
masked and not so significant cosmetically. Histologically, in 
both forms of plgmentation, pigment granules are present 
within macrophages in the dermis. 

Amiodarone after 3 to 6 months causes photosens~tivity ln 
30% to 57% of treated patients.In 1% to 10% of patients, 
a slate-gray byperpigmentation develops in the areas of 
photosens~tivity. The pigmentation gradually fades after the 
medication is discontinued, Histologically, perlodic acld- 
Schiff positive yellow-brown granules are seen within the 
cytoplasm of macrophages in the dermis. Electron micro- 
scopy reveals membrane-bound structures resemblrng hpid- 
containing lysosomes. It responds to treatment wrth the 
Q-swltched ruby laser. 

Clofazimine treatment is reproducibly complicated by the 
appearance of a prnk discolorat~on that gradually becomes 
reddish-blue or brown and is concentrated in the lesions of 
patients with Hansen's disease. This pigmentation may be 
very disfiguring and is a major cause of noncomplrance wlth 
this drug in the treatment of Hansen's disease. H~stologlcally, 
a periodrc acidSch~ff positive brown, granular pigment 1s 
variably seen within foamy macrophages in the dermis. This 
has been called "drug-mduced lipofuscinows." 

Zidovudlne causes a blue or brown hyperpigmentation 
that is most frequently obsewed in the nails.The lunula may 
be blue or the whole nail plate may become dark brown. 
DiEfuse hyperpigmentation of the skin, pigmentat~on of the 
lateral tongue, and Increased tanning are less common. It 
occurs in darkly p~gmented persons, 1s dose dependent, and 
clears after the medicahon IS discontinued. Hydroxyurea 
causes a very similar pattern of hyperpigmentation. 

Chlorpromazine, thioridazine, imipramine, and clomipra- 
mine may cause a slate-gray hyperpigmentation in sun- 
exposed areas after long periods of ingestion. Frequently, 
corneal and lens opacities are also present, so all patients 
w ~ t h  hyperp~gmentat~on from these medications should have 
an ophthaImologic evaluation. The pigmentation from the 
phenothiazines fadesgradually over years, even if the patient 
is treated w~th  another phenothrazine. The corneal, but not 
the lenticular, changes also resolve. lmipramme hyperpigmen- 
tation has been reported to drsappear wlthin a year. Histofo- 
gically, in sun-exposed but not sun-protected skin, numerous 
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refractile golden-brown granules are present wlthin macro- 
phages m the dermis along wlth increased dermal melanin. 
The slate-gray color comes from a mixture of the golden- 
brown plgment of the drug and the black color of the 
melanin viewed in the dermis. 

The heavy metals gold, sllver, and bamuth produce blue 
to slate-gray hyperpigmentation. Pigmentation occurs after 
years of exposure, predominantly in sun-exposed areas, and 
is permanent. Zlnc and silver may also tattoo the skin in 
areas of injury. Bismuth also pigments the gingival margin. 
Histologically, granules of the metals are seen m the dermis 
and around blood vessels. Arsenical melanosis is character- 
ized by black, generalized pigmentation or by a pronounced 
truncal hyperpigmentation that spares the face, with 
deplgmented scattered macules that resemble raindrops. 

Periocular hyperpigmentation occurs in patients treated 
with prostaglandin analogs for glaucoma. These agents 
cause pigmentation of the irrs Eyelash length also increases. 
Bimatoprost may induce p~gmentary changes more quickly 
than latanoprost. The periocular hyperplgmentation may 
gradually resolve when the medications are discontrnued. 

Pigmentary changes induced by chemotherapeutic agents 
are d~scussed later is this chapter. 
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Vasculitis and Serum Sickness-Like Reactions 
True leukocytoclastic vasculit~s can be induced by many 
medications, but these events are rare, except in the case of 
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propylth~ouracil. True serum sickness is caused by forelgn 
proteins such as antithymocyte globnlin.They are caused by 
circulating immune complexes. In the case of true serum 
sickness there 1s a tendency for purpuric lesions to be 
accentuated along the junction between palmoplantar and 
glabrous skin (Wallace line). 

Serum sickness-like reactions refer to adve~se reactions 
that have s~mtlar symptoms to serum siclcness, but in wh~ch 
immune complexes are not found.The use of cefaclor for the 
treatment of an upper respiratory Infection or otitis media in 
children is complicated by a specific hypersensitivity reaction 
in 3.4% of cases beginning about 1 week into cefaclor 
therapy. Affected children are usually younger than 6 years 
old (median age 32 months). The onset is from hours to 2 
weeks (mean 6 days) after treatment 1s begun. This 
reaction presents in the skin with urtlcarial plaques that may 
progress to have duslcy centers (misdiagnosed as erythema 
multiforme). Pruritus is common, as well as acral edema and 
swollen, painful joints of the hands and feet. The mucous 
membranes are spared.The eruption usually rapidly resolves 
without sequelae once the cefaclor is discontinued. In about 
5% of patients prolonged sequelae of joint swelling or 
petsistent urticanal reaction may pers~st for 1 to 2 months, 
usually not requiring medical intervention. Chlldren may be 
rechallenged without recurrence, or inore severe symptoma- 
tology may occur on re-exposure. It is unclear whether 
chlldren suffering a serum s~ckness-l~ke reactton have 
increased r~sk  of adverse reacttons to p-lactam antibiot~cs. In 
vitro testing may document enhanced lymphocyte toxictty in 
affected patients, suggesting a metabolic basis similar lo anti- 
conwlsant hypersensitivity syndmme.A h~story of drug allergy 
is common in chlldren and family members of children who 
develop serum sickness-like reactions to antibiot~cs. 
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Fixed Drug Reactions 
Fixed drug reactions are common. Fixed drug erupttons are 
so named because they recur at the same site wlth each 
exposure to the med~cation. In most pattents, six or fewer 
lesions occur, frequently only one. Uncommonly, fixed 
eruptions may be multifocal with numerous lesions. They 
may present anywhere on the body, but half occur on the 
oral and genital mucosa. Fixed eruptions represent 2% of all 
genital ulcers evaluated at clinics for sexually-transmitted 
diseases (Fig. 6-37), and are not infrequent in young boys. 

Clinically, a fixed eruption begins as a red patch that 
soon evolves to an iris or target lesion identical to erythema 
multlfome, and may eventually bltster and erode. Lesions of 
the genital and oral mucosa usually present as erosions. Most 
lestons are 1 to several cm in diameter, but larger plaques 
may occur, resembling cellulitts. Charactenstically, pro- 
longed or permanent postinflammatory hyperp~gmentahon 
results, although a nonpigmenting variant of a fixed drug 
eruphon is recognized. With repeated or continued ingestton 
of the offending medication, new lesions may be added, 
sometimes eventuating in a clinical picture similar to drug- 

- Fig. 6-37 Flxed 
drug eruotlon 
prsientiig as a 
broad-based 
superficial penile 
erosion. 

induced erythema multiforme major. Histologically, an inter- 
face dermatitis occurs with intraepidermal and subepidermal 
vesicle formation, necrosis of keratinocytes, and a mixed 
superficial and deep infiltrate of neutrophils, eosinophils, and 
mononuclear cells. Pigment incontinence is usually marked, 
correlating with the pigmentation resulting from fixed drug 
eruptions. As biopsies are generally performed during the 
acute stage of a recurrence, the stratum corneum is normal. 
Papillaly dermal fibrosis and deep perivascular pigment 
incontinence are commonly present fmm prior episodes. 
This contrast between a normal stratum corneum (suggesting 
an acute process) and chronic dermal changes is virtually 
pathognomonic of fixed drug eruption. I 

Medications inducing fixed drug eruptions are usually 
those taken intermittently. Many of the NSAIDs, especially 
pyrazolone derivatives, paracetamol, naproxen, oxicams, and 
mefenamic acid cause fixed drug eruption, with a special 
predilection for the lips. Sulfonamides, trimethoprim, or the 
combination are now responsible for the majority of genital 
fixed drug eruptions. Barbiturates, tetracyclines, phenolph- 
thalein (in laxatives), acetaminophen, ceterizine, celecoxib, 
dextmmetbophan, hydroxyzine, lamotrigine, phenylpropa- 
nolamine, erythromycin, and Chinese and Japanese herbs 
are other possible causes.The risk of developing a fixed drug 
eruption has been linked to HLA-B22. Patch tests with various 
concentrations of the offending medication can reproduce I 
the lesion on affected but not unaffected skin.Tape stripping 
the skin before applying the suspected medication in various 
vehicles may increase the likelihood of a positive patch 
test.This technique appears to be most useful in pyrazolone 
derivative-related reactions that are reproduced in 85% or 
more of cases. 

Occasionally, fixed drug reactions do not result in long- 
lasting hyperpigmentation. The so-called nonpigmenting 
fixed drug eruption is distinctive. It is characterized by large, 
tender, often symmetrical erythematous plaques that resolve 
completely within weeks, only to recur on reingestion of the 
offending drug (Fig. 6-38). Pseudoepltedrine hydrochloride is 
by far the most common culprit.?he baboon syndrome, where 
the buttocks, groin, and axilla are preferentiaIly involved, is I 

considered a nonpigmenting fured drug eruption by some. 
Lesions of a fixed drug eruption contain intraepidermal 

CD8tT-cells with the phenotypic markers of effector memory 
T-cells. These skin-residentT-cells rapidly pmduce IFN-y on 
exposure to the offending medication. 
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Fig. 6-38 F~xed drug eruptlon, nonplgmenting variant due to 
pseudoephedrine. 
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Lichenoid Reactions 
Lichenold reactions can be seen with many me&cations, 
including gold (Fig. 6-39), hydrochloroth~az~de, NSAIDs, 
aspirin, D-penicillamme, captopnl, qulnidine, proton pump 
inhibitors, and the antimalarials. Hepatitis B immunization 
may trigger a llchenoid eruptlon, Reactions may be photo- 
distributed (hchenoid photoeruption) or generalized, and those 
drugs causing lichenoid photoeruptions may also Induce more 
generalized ones. In either case, the lesions may be plaques 
(very occasionally wlth Wickham stnae), small papules, or 
exfoliative eryfhen~a. Photol~chenold reactions favor the 
extensor extrem~ties, including the dorsa of the hands, Oral 
involvement is less common in lichenoid drug reactions than 
in idxopathrc lichen planus but can occur. It appears as either 
plaques or erosions. The lower hp a frequently involved in 
photolichenoid reactions. The nails may also be involved. 
Histologically, there is inflammation along the demoepi- 
dermal junction, with necrosis of keratinocytes and a dermal 
~nfiltrate composed primar~ly of lymphocytes. Eosinophils 
are useful if present, but are not common m photolichenoid 
reactions. The histology is often very similar to idiopathic 
11chen planus, and a clinical correlation is iequ~red to 
determine if the lichenoid eruption is dntg induckd. 

Lichenold reactions may be restricted to the oral mucosa, 
espec~ally if induced by dental amalgam. In these cases the 
les~ons are topographically related to the dental fillings or to 
metal prostheses, and mercury or gold will produce positive 
patch tests in up to two-thirds of these patients. Amalgam 
replacement will result in resolution of the oral lesions in 
these cases. Patients w~th cutaneous lestons of lichen planus 
and oral lesions do not improve with amalgam removal. An 

2:317. Rg. 6-39 L~chenoid drug eruption due tagold. 
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unusual form of eruption is the "drug-induced ulceration of 
the lower lip!' Patients present with a persistent erosion of 
the lower lip that 1s tender but not indurated. It IS induced by 
diuretics and resolves slowly once they are discontinued. 
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loss resembling TEN; the histologic findings are indistin- 
guishable; and both are Increased by the same magnitude 
In F W  infection. Mycoplasma 1s a common cause of SJS in 
children and may closely resemble drug-lnduced SJS. 

Mole than 100 medications have been reported to cause SJS 
and TEN. Common lncitlng medications are tnmethoprim- 
sulfamethoxazole (1-3 in 100,000). Fansidar-R, sulfadoxine 
plus pyrimethamine (10 in 100,000), nevirapme, lamotrigine 
(1 ~n 1000 adults and 3 ln 1000 children) and carbamazepine 
(14 in 100,000).Antibiotics (especially long-acting sulfa drugs 
and penicilhns), other anticonvulsants, antl-lnflammatories 
(NSAIDs), and allo~urinol are also frequent causes. If the 
inciting drug has a short half-life, and the drug 1s promptly 
stopped, the mortality is reduced from 26% to 5%. This 
suggests that the use of agents with short half-hues and the 
prompt dlscont~nuation of the medication when the first 
signs of an adverse reactton appear may be very important 
ways to reduce the mortality fromTEN 

Fever and influenza-11ke symptoms often precede the 
eruption by a few days. Skln leslons appear on the face and 
trunk and rapidly spread (usually within 4 days) to their 
maxlmum extent. Initial lesions are macular andmay remain 
so, followed by desquamation, or may form atypical targets - 

Villaverde RR, et al: Generalized lichen planus-llke eruption due with purpuric that form bullae, then slough 
to acetylsalicylic ac~d  J Eur Acad Dermatoi Venereol 2003; (Rg. 6-40). Virtually always huo or more mucosal surfaces 
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distributed and nonohotodistributed lichenoid druo eruotions. with swallowinp. and rectal erosions. ~ a i n f u l  urination. - .  
J Am Acad ~ e r m a t b ~  1990;23:689. 

Bullous Drug Reactions (Stevens-Johnson 
Syndrome and Toxic Epidermal Necrolysis) 
Slcin bliitenng may complicate drug reactions in many ways. 
Medications may induce known autoimmune bullous diseases 
such as pemphigus (penlcillamine) or  linear IgA disease 
(vancomycln). Acute generalized exanthematous pustulosis 
may be so extensive as to cause a positive Nikolsky sign, 
and have a background of pu~pura and targetoid lesions, 
simulating erythmea multiforme. Pseudoporphyria and other 
photodermatoses from drugs may form bullae. Cytokines 
may produce widespread bullous eruptrons, perhaps through 
physiologic mechanisms. The term lrulloz~s drug reaction, 
however, most commonly refers to a drug reaction m the 
erythema multlforme group (for a complete discussion of 
other forms of erythema multiforme see Chapter 7). 

These are fortunately uncommon reactions to medica- 
tions, wlth an incidence of 0.4 to 1.2 per million person- 
years for TEN and 1.2 to 6.0 per million person-years for 
SJS. Drug-lnduced erythema multiforme IS usually more 
extensive than that induced by infectious agents but at times 
the distinction may be dlfficult.The more severe the reaction, 
the more hkely it is to be drug induced (50% of cases of SJS 
and 80% of cases ofTEN).The exact definitions of SJS and 
TEN Temaln arbitrary as a result of overlap in some cases. 
The following definitions are useful to classlfy cases: SJS has 
less than 10% body surface area (BSA) involved, cases with 
10% to 30% are SJS-TEN overlap cases, and more than 30% 
BSA emslon is calledTEN. SJS and TEN probably represent 
parts of a dlsease spectrum based on the following: they are 
most commonly induced by the same medications; patients 
initially presenting with SJS may progress to extensive skin 

- . . 
and cough, indicative of ocular, alimentary, urinary, and 
respiratory tract involvement, respectively. 

A skin biopsy is usually performed. Frozen-section 
analysis may lead to a rapid diagnosis. This is to exclude 
other diseases and to confirm the diagnosis. Independent of 
the extent of the slough, the clinical morphology (atypical 
targets versus simple erythema), or  the clinical diagnosis 
(SJS versusTEN), the histology is similar.There is a lympho- 
cytic infiltrate a t  the demoepidermal junction with necrosis 
of kentinocytes that at times may be full thickness. 
The infiltrate may be marked or very scant. Paraneoplastic 
pemphigus also shows changes of erythmea multiforme and 
may be excluded with direct immunofluorescence. Patients 
with graft-versus-host disease may also demonstrate aTEN- 
like picture with identical histology. 

fig 6-40 Toxic epidermal ne 
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Management of these patients is similar to an extenslve 
burn. They suffer fluid and electrolyte imbalances, bactere- 
mia from loss of the protective skin bamer, hypercatabolism, 
and sometimes acute respiiatory distress syndrome. Survival 
is Improved if patients are cared for in a specialized "burn 
unit." Nutritional support is critical. Patients who are very ill 
or w~ th  more than 30% to 50% loss of epidermis should be 
transferred for such care. 

IVIG 1s now frequehtly used to manage the more severe 
adult and pediatric patients with bullous drug eruptions 
(TEN). It has also been used to prevent SJS due to radto- 
contmst dye. The proposed mechan~sm of action of IVLG in 
this condition is by stopping keratmocyte apoptosis through 
blockade of the death receptor FAS (CD 95). Soluble Fas 
Iigand was elevated m the blood of one patient withTEN, 
and its level correlated w~th  BSA involvement. Imfliximab 
has also been reported ta arrest rapidly progressive TEN in 
a single dose of 5 mgflcg. The presumed mechanism is by 
blocking tumor necrosts factor (TNF). 

The role of immunosuppress~ve therapy is very cohtro- 
venial in severe bullous drug eruptions, The benefit of 
immunosuppress~ves would be to stop the pmcess very 
quickly and thereby reduce the ultimate amount of skin lost. 
Once most of the skln loss has occurred, immunosuppres- 
slves only add to the morbidity and perhaps mortality of 
the disorder. In children, thls adverse effect has been 
documented, probably since their mortality from severe 
bullous drug eruptions is low. Because the condition evoIves 
rapidly (avemge 4 days to maximum extent), very early 
treatment would be requtred to observe benefit. Patients 
have developed TEN while undergoing systemic cortico- 
stemid therapy m moderate-to-high doses (40-60 mg of 
prednisone equivalent daily). Perhaps the therapeutic 
benefit is not seen at this range, but at hzgher doses, as 
is supzested bv anecdotal reports of benefit with more 

c a ~ d a d  and mucosal involvement may occur, eventuating in 
full-blown SJS. A dmla r  syndrome has been reported wrth 
the use of amifostine during radiation for head and neck 
cancers. ' I l t i s  syndrome can tarely be seen with radiation 
therapy alone. 

"Urticarial Erythema Multiforme" 
"Urticaria1 erythema mnltiforme" is an unusual reaction 
virtually always associated with antibiotic ingestion.The skin 
lesions consist of urt~carial papules and plaques, some of 
which clear centrally forming annular lesions, but no true iris 
lesions. Lesions can be d~stinguished from true urticaria in 
that they are b e d  for days. Pruritus is common. In contrast 
to true erythema multifome, the annular lesions are not 
dusky in the center, but rather dear  to normal skin. Bullae 
are absent, and mucous membranes am not involved, Rarely, 
hypotension may occur, suggesting mast cell products are 
important in the production of this eruption. Histologically, 
there is a superficial and deep dermal infiltrate containing 
eosinophils with dermal edema.The epidermis is nntnvolved. 
Response to systemic steroids is usually dramatic, wlth 
clearing in 48 to 72 h. This condition is best classified as a 
variant of urticaria rather than erythema multiforme. 

-- 
potent immunosuppressive regimens. If ~mmunosuppressive 
treatment is considered, it should be used as soon as 
possible, given a s  a short tnal to see if  the pmcess may be 
arrested, and then tapered rapidly to avoid the risk of 
immunosuppression m a patient with substantial loss of skin. 
As w ~ t h  bums, the patient's age, severity of underlying 
d~sease, and extent of skin loss are the most important 
factors determining the outcome rather than the use of 
immunosuppressive agents. 

In patients who survive, the avemge time for epidermal 
tegrowth is 3 weeks. The most common sequelae are ocular 
scarring and vision loss. A sicca-like syndrome may also 
result. Rarely, complications include cutaneous scarring, 
eruptive melanocyhc les~ons, and nail abnormalities. 
Transient, widespread verrucous hypetplasia, resemblmg 
confluent seborrheio keratoses has also been reported. 
Mortality averages about 5% for patiens with SJS and 30% 
for patients withTEN. 

Radiation-Induced Erythema Multiforme 
If phenytoin is given prophylactically in neurosurgical 
patients who are receiving whole-brain radiation thexapy and 
systemic steroids, an unusual reaction occurs. As the dose 
of steroids is being reduced, erythema and edema initially 
appear on the head in the radiation pol*. This evolves 
over 1 or 2 days to lesions with the cllnical appearance and 
htstology of erythema multlforme. The eruption spreads 
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HIV Disease and Drug Reactions 
HIV-infected patients, especially those with helper T-cell 
counts between 25 and 200, are at increased risk for the 
development of adverse reactions to medications. Morbilli- 
form reactions to trimethoprim-sulfamethoxazole occur in 
45% or more of AIDS patients being treated for Paeumo- 
cystis carinii pneumonia. In two-thirds of patients without 
life-threatening reactions, trimetboprim-sulfamethoxazole 
treatment can be continued with simple conservative 
support, and the eruption may resolve.Associated hepatitis 
or neutropenia may require discontinuation of the drug. A 
similar increased rate of reaction to amoxicillin-clavulanate 
in HIV is also seen. If the dermatitis is treatment limiting, but 
the eruption is not life-threatening, low-dose rechallengel 
desensitization may be attempted. It is successful in 65% to 
85% of patients in the short term, and higher than 50% in 
the long term. In fact, initial introduction of trimethoprim- 
sulfamethoxazole for prophylaxis by dose escalation reduces 
the rate of adverse reactions as well. However, rechallenge at 
full dose may have the same rate of recurrent eruptions 
as does introduction by dose escalation. Although low-dose 
rechallenge is usually safe, severe, acute reactions including 
marked hypotension may occur.Although most adverse reac- 
tions occur in the first few days of rechallenge, adverse 
reactions may appear months after restarting trimethoprim- 
sulfamethoxazole, and may be atypical in appearance. 
The mechanism of this increased adverse reaction to 
trimethoprim-sulfamethoxazole is unknown. 

Severe bullous reactions, SJS, and TEN are between 100 
and 1000 times more common per drug exposure in patients 
withAIDS.These reactions are usually caused by sulfa drugs, 
especially long-acting ones, but may be caused by many 
agents. Nevirapine, a non-nucleoside reverse-transcriptase 
inhibitor, had been associated with a high late of severe 
dmg eruptions including SJSJTEN. Most of these adverse 
reactions are cutaneous and occur in the first 6 weeks of 
treatment. This high rate of reaction can be reduced by 
starting with a lower lead-in dose, and by concomitant treat- 
ment with prednisone during the induction period. Fixed 
drug eruptions are also frequently seen in patients with HIV 
infection. 

~ .~ 
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Adverse Reactions to Chemotherapeutic 
Agents 
Chemotherapeutic agents can cause adverse reactions by 
multiple potential mechanisms. Adverse reactions may be 
related to toxicity either directly to the mucocutaneous 
surfaces (alopecia) or to some other organ system, and 
reflected in the skin, such as purpura resulting from 
thrombocytopenia. Being organic molecules in many cases, 
they can act as allergens inducing classic immunologic 
reactions. In addition, since they are inherently immuno- 
suppressive, they can cause skin reactions associated with 
alterations of immune function. Some of these patterns may 
he overlapping and clinically difficult to distinguish. For 
example, oral erosions may occur as a toxic effect of chemo- 
therapy and also by immunosuppressionassociated activation 
of herpes simplex virus. 

Dermatologists are rarely confronted with the relatively 
common acute hypersensitivity reactions seen during infu- 
sion of chemotherapeutic agents. These reactions resemble 

1 
type 1 allergic reactions, with urticaria and hypotension. 
Although in only some cases are the type I reactions IgE 
mediated, they can be prevented with premedication with 
systemic steroids and antihistamines in most cases. 

Numerous macular and papular eruptions have been 
described with chemotherapeutic agents as well. Many of 
these occur a t  the time of the earliest recovery of the bone 
marrow, as lymphocytes return to the peripheral circulation. 
They are associated with fever. Horn et a1 have termed this 
phenomenon cz~talzeozis eruptions of lynzphocyte recouey. 
Histologically, these reactions demonstrate a nonspecific 
superficial perivascular mononuclear cell infiltrate, composed 
primarily of T-lymphocytes. Treatment is not required and ! 
the eruption spontaneously resolves. 

Radiation Enhancement and Recall Reactions 
Radiation dermatitis, in the form of intense e~ythema and 
vesiculation of the skin, may be observed in-radiation ports, 
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Administratron of many chemotherapeutic agents, during 
or in close ploximity to the time of rad~a t~on  therapy, may 
Induce an enhanced rad~ation reaction. However, in some 
cases, months to years following radiation treatment the 
admin~strat~on of a chemotherapeutic agent may Induce a 
reaction within the pnor radiation port with features of . ,  rad~a t~on  dermat~tis This phenomenon has been termed 
"radiation recall." It has been reported with numerous 
chemotherapeut~c agents, h~gh-dose IFN-a, and slmvastatm. 
Not only the skm, but Internal stluctures such as the gut may 
be affected. A similar reaction of reactivation of a sunburn 
after methotrexate therapy also occurs. Exanthems restricted 
to prior areas of sunburn are not true l ad~a t~on  recall. 

Chemotherapy-lnduced Acral Erythema (Palmo- 
plantar Erythrodysesthesia Syndrome) This 1s a 
relatively common syndrome Induced by many chemothera- 
peutic agents, most frequently 5-fluo~ouracil (5-FU), 
doxorubicin, and cytosine arabinos~de. The reactlon may 
occur in as many as 40% of heated pat~ents.The reaction is 
dose dependent, and may appear with bolus short-te~m 
~nfus~ons or  low-dose, long-term mfus~ons. I t  may present 
days to mouths after the treatments are started. It is probably 
a d~rect tox~c  effect o i  the chemotherapeutic agents on the 
skln. The large number of sweat glands on the palms and 
soles that may concentrate the chemotherapeut~c agents may 
explain the localization of the toxicity. 

The in~tial manifestation is often dysesthesia or tlngllng of 
the palms and soles.Th~s is followed in a few days by pamful, 
symmetric erythema and edema most pronounced over the 
distal pads of the dig~ts.?he reactlon may spread to the dorsal 
hands and feet, and can be accompanied by a morb~lliform 
eruptlon of the trunk, neck, scalp and extremities. Over the 
next seve~al days the erythema becomes dusky, develops 
areas of pallor, blisten, desquamates, then re-epithelial~zes. 
The desquamat~on 1s often the most prominent part of the 
syndrome. Bhsters developing over pressure areas of the 
hands and feet are a varlant of this syndrome. The patient 
usually recovers w~thoul  complication, although rarely full- 
thickness ischemic necrosis occurs in the areas of bl~stering, 

The hlstopathology is nonspecific, w ~ t h  necrotlc keratmo- 
cytes and vacuolar changes along the basal cell layer. Acute 
graft-versus-host disease is in the differentla1 d~agnosis 
Histologic evaluat~on may not be useful in the acute settlng 
to distinguish these syndromes Most helpful are gastro- 
intestinal or liver findings of graft-versus-host disease. 

Most cases requlre only local supportive care. Cold 
compresses and elevation are helpful, and coolmg the hands 
dunng treatment may reduce the severity of the reactlon. 
Modification of the dose schedule can be benefic~al. Pyr~do- 
xine decreases the paln of 5-FU-~nduced acral erythema. 

Neutrophilic Eccrine Hidradenitis Neutroph~hc 
eccrlne hldraden~tis is discussed in Chapter 33. 

appears in locations where constitutional hyperp~gmentation 
1s sometimes seen. Hyd~oxyurea can also cause this pattern 
of hyperplgmentatlon. It is very s~milar to z~dovudine- 
associated pigmentation SCCII in pigmeilted persons. Cyclo- 
phosphnrnide causes tlansverse biulding of the nails or diff~15e 
nail hyperpigmentation beginning proximally. Bleomycln 
and 5-FU cause similar transverse bands. Busulfan and 
5-FU induce d~ffuse hyperpigmentation that may be photo- 
accentuated. 

Bleomycin Induces character~stic flagellate erythematous 
urt~carial wheals associated w ~ t h  prurltus wlthln hours or  
days of infus~on (Fig. 6-41). Lesions continue to appear for 
days to weeks. While lnvestlgaton have not always been able 
to induce lesions, the pattern strongly suggests scratching is 
the cause of the erythematous les~ons. A similar character- 
Istic pattern of flagellate hyperpigmentat~on occurs followmg 
bleomycin treatment. It may have been preceded by the 
erythematous reaction or simply pruritus. Bleomycin hyper- 
p~gmentation may be accentuated at areas of pressulx, strongly 
supporting trauma as the cause of the peculiar pattern. 

5-FU, and less commonly other chemotherapeut~c agents, 
may produce a serpentine hyperp~glnentation overlying the 
velns proxlmal to an lnfus~on slte.This represents postinflam- 
matory hyperpigmentation from a direct cytotoxic effect of 
the chemotherapeutic agent. 

Exudative Hyponychial Dermatitis Nall toxic~ty is 
common (26-40%) durlng chemotherapy for breast cancer, 
espeually if docataxel 1s In the chemotherapeuhc reglmen. 
Subungual hemorrhage, subungual abscesses, paronychia, 
subungual hyperkeratos~s, and onychomadesis all occur. In 
its most severe form, severe exudahon and onycholysis may 
result.All these reactions probably represent various degrees 
of toxiclty to the nailbed. Capec~tabine has caused a similar 
reaction. 

Scleroderma-Like Reactions to Taxanes Patients 
treated with docetaxel or paclitaxel may develop an acute, 

Fig. 6-41 Flagellate 
hyperpigmentation, 
bleornycln. I 

Chemotherapy-Induced Hyperpigmentation Many 
chemotherapeutic agents (especially the antibiotics bleo- 
mycin, doxorubicin, and daunombicin) and the alkylatlng 
agents (cyclophosphamide and busulfan) cause various 
patterns of cutaneous hyperpigmentat~on. Adriamycin 
(doxorubirln) causes marked hyperpigmentation of the nails, 
skin, and tongue.This is mod  common in black patients and 
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drffuse, infillrated edema of the extremttles and head. This 
occurs after one to several courses of the taxane.The affected 
areas evolve over months to become sclerotrc and at times 
parnful. Flexion eont~zctures of the palm and dig~ts and large 
jolnts may occur. Biopsies of the rnltial lesion show lymph- 
anglectasia and a diffuse ~nfiltratton with mononuclear cells 
in the superficral derm~s. Late fibrotic les~ons demonstrate 
marked dermal fibrosis. 

Adverse Reactions to Cytokines 
Cytokines, wh~ch are normal mediators of inflammation or 
cell growth, are increasingly used in the management of 
maltgnancies and to ameliorate tlie hematologic compl~ca- 
trons of dtsease or its treatment Skin toxic~ty is a common 
comphcation of the use of these agents. Many of these 
agents cause local inflammation and/or ulceration at the 
injection sites in a large number of Ule patients treated. More 
widespread papular eruptions are also frequently reported, 
but these have been poorly studied in most cases and are of 
unclear pathogenesis. 

Granulocyte colony-stimulating factor (G-CSF) has been 
associated with the lnduct~on of several neutrophrl-mediated 
drsorders, most commonly Sweet syndrome or bullous 
pyoderma gangrenosum. These occur aboul a week after 
cytokine therapy is inlttated and are present desp~te 
pers~stent neutropenia in peripheral blood. A rare compli- 
cation oI G-CSF is a thrombotic and necrotizing pannlculitts. 
Both G-CSF and granulocyte-macrophage (GM)-CSF may 
exacerbate leukocytoclasttc vasculilis. IFN-u and -y, and G- 
CSF have been associated with the exacerbation of psoriasis. 

Interleulcin-2 (IL-2) commonly causes diffuse erythema 
followed by desquamatton, pruritus, mucnsitrs (resetublrng 
aphthosis), glossitis, and flushing. While the majority of 
erythema reactions with IL-2 t ~ a a i n ~ e n t  are mild lo 
moderate, some may be quite severe. Elythroderma wlth 
blistering or TEN-l~ke reactions can occur, and be dose 
ltmitlng.Adm~nistratlon of iodinated contnsl material within 
2 weeks of IL-2 therapy will be associated wtth a hypenensi- 
tiv~ty reaction In 30% of cases. Fever, chills, angioedema, 
urticaria, and hypotension may occur. Subcutaneous injec- 
tions of IL-2 can lead to injectton-site nodules or necrosrs 
Histologically, a diffuse panniculrtis wlth non~nflammatoty 
necrosls of the involved tissue 1s present. 

Adverse Reactions to Biologic Agents 
Imatrnib (Gleevec) is used to treat chronic myelogenous 
leukemia. Cutaneous adverse events occur in more than 
80% of patients. These include edema and pruntus wilhout 
dennatitls. In additron, exanthematous and psonas~fom skin 
lesions, AGEP, erythema nodosum, small vessel vasculita, 
exaggerated sunburn, SJS, acneiform eluption, and a graft- 
versus-host-like reactton can occur. Higher doses are 
associated with increased risk of a skin eruption and edema 
with over 90% of patients on doses higher than 600 mglday 
developing a rash. Tltrs hrgh rate of reaction suggests a 
pharmacologic rather than an allergic causality. Eruptions 
respond to stopping the medlcatton. Gradual reintroduction 
may be tolerated in some patients. Diffuse hypoplgmenta- 
tlon and lightening of the hair can also occur wlthout tlie 
development of a dermatitis. 

lnfllximab for the treatment of rheumatologic disorders 
has been associated with the appearance 01 round, etythema- 

tous macules, papules, and plaques which tend to resolve 
with hyperplgmentatton. Histologically the lesions demon- 
strated an Interface dermatltis. Clinical dtagnosis in these 
eases was erythema multiforlne or lichenoid dermatitis. Patch 
tests were potrbve in one patlent suggestmng an allergic basis, 
but in another, etanercept trrggered an rdentical eruption 
suggesting a pharmacologic effect. In one patient the infllxlmab 
therapy was continued with no rrcurrence of the eruption. 

Injection site reactions (ISRs) are common w ~ t h  etanercept 
Uierapy for rheumatologic disease, wtth 20% to 40% of 
patients developing ISR. ISRs present as erythematous, mildly 
swollen plaques, appearing 1 to 2 days after the injection. 
Pruritus occurs hi 20% of cases. ISR is most common early 
In the treatment course (median number of injections was 
four), and stops appearing wtth continued treatment, Indtvi- 
dual lesions resolve over 2 to 3 days. Recall ISR (reappear- 
ance of the eruptton at a site of a prevlous ISR) occurs m 
40% of patients. Thrs adverse reaction appears to be 
mediated by CDS+ Tcells. Cytokine the12py with TNF and 
IFN-u, -P, and -y also cause ISRs. 

Eleven pcrcent oi patients treated for rheumatoid arthritis 
with etanercept develop new antinuclear antibodies (ANAs) 
and 15% anti-double-stranded DNA (dsDNA) ant~bodies. 
Anti-Sm antlbodies can also occur. S~mdarly, patients treated 
with infliximab may develop new ANAs, anti-dsDNA (14%), 
and anticardioltpin ant~bodies. A small number of these 
patlents will develop drug-induced lupus erytliematosiis 2 to 
18  months after starting kealment. Cutaneous lesions are 
common in these cases, and may resemble SCLE or DLE 
(photnsensit~vity, skin eruption). Systemic symptoms and 
findings may allow the diagnosis of systemic lupus elyth- 
ematosus to be made. Renal and neurologic drsease appears 
to be uncommon. Women are favored (86%) wlth a mean 
age of 50. Uncommon complications include vasculilis, nyo- 
glohulinem~a, pleuropericarditis, antiphospholipid syndrome 
(complicated by myocardial infarction). This form of drug- 
induced lupus erythematosus resolves within 1 to 4 months 
of drug withdrawal. 
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Mercury 
Mercury may induce multiple cutaneous syndromes. The 
classic syndrome is acrodynia, also known as calomel dlsense, 
pink duease, and erytlrredemlc polyneu~opathy. Acrodynia 
1s caused by mercury poisoning, usually i n  infancy. The skin 
changes are characteristic and almost pathognomonic. They 
consist of painful swelhng of the hands and feet, sometimes 
associated with cons~derable itching of these patts.The hands 
and feet are also cold, clammy, and pink or dusky red. The 
erythema is usually blotchy but may be diffuse. Hemorrhagic 
puncta are frequently evident. Over the trunk a blotchy 
macular or papular erythema 1s usually present. Stomatitis 
and loss of teeth may occur. Const~tutional symptoms consist 
of moderate fever, i rn tab~ l~ ty ,  marked photophobia, 
increased perspiration, and a tendency to cry most of the 
time. There is always moderate upper respiratory inflamma- 
tion with soreness of the throat.There may be hypertension, 
hypotonia, muscle weakness, anorexia, and insomn~a. 
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Albuminuria and hematur~a are usually present. The 
diagnosis is made by finding mercury in the urine. 

An exanthema may occur fmm inhalation of mercury 
vapors or absorption by direct contact. A diffuse, symme- 
trical erythematous morb~lliform eruptlon in the flexors and 
proximal extremities begins within a few days of exposure. 
Accentuation in the groin and medial thighs produces a 
"baboon syndrome" appearance. The eruption bums or 
itches, and small foll~cular pustules appear. Extensive 
desquamation occurs with resolution. Old broken thermo- 
meters or the application of mercury-containing creams and 
herbal medications are potential sources. In Haiti elemental 
mercury is applied to surfaces for religious purposes and may 
result in contamination of those coming in contact. 

Mercury is also a possible cause of foreign-body granulo- 
mas and hyperpigmentation a t  the sites of application. 
An eruption of 1- to 2-mm minimally pruritic papules and 
papulovesicIes on the palms (all patients) and soles, arms, 
and trunk has also been ascribed to levels of mercury in the 
blood at near the upper limits considered to be safe. Treat- 
ment with a seafood-free d ~ e t  and chelation with suceimer 
led to resolution of the eruption in some patients. Nummular 
dermatitis improved in two mercury patch-test positive 
patients when their dental amalgam was removed. 

Adachi A, et al: Mercury-lnduoed nummular dermatitis. J Am 
Acad Darmatol2000;43:383. 

Audicana M, et a]: An unusual case of baboon syndrome due to 
mercury present in a homeopathic medicine. Contact 
Dermat~tis 2001;45:185. 

Boyd AS, et al: Marcuiy exposure and outaneous disease. J Am 
Acad Dermato12000;43:81. 

Dantzig PI: A new cutaneous sign of mercury poisoning7 J Am 
Acad Dermatol 2003.49:1109 

Bromoderma 
Bromides produce distinctive follicular eruptions, acne~form, 
papular or pustular. Exudative plaques studded with pustules 
may develop, resembling Sweet syndrome or an ortbopox 
virus tnfection. Histologically the lesions show epidermal 
hyperplasia with intraepidermal neutrophilic abscesses. 
There 1s rapid ~nvolution of the lesions on cessation of 
bromide in~estion. Excessive cola or soft-drink ingestion, o r  
the ingestio> of bromine-containing medications (~&troplum 
bromide, dextromethorphan hydrobromide, Medecltral) may 
be the cause of a hrom~detma. 
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lododerma 
Iodides may cause a wide variety of skin eruptions. The 
most conlmon sources of exposure are oral and intravenous 
contrast materials, and when iodides are used to treat 
thyroid disease. The most common type is the acneiform 
eruption with numerous acutely inflamed follicular pustules, 
each surrounded by a ring of hyperemia. Bullous lesions are 

also common and may become ulcerated and crusted. The 
eruption may involve the face, upper extremities, trunk, and 
even the buccal mucosa. Acne wlgaris and rosacea are 
unfavorably affected by iodides. Acute iododerma may 
follow intmvenous radiocontrast studies m patients with 
renal failure. The lesions may be associated with severe 
leukocytoclastic vasculitis, intraepidermal spongioform 
pustules, and suppurative folliculitis. Iodine is removed 
slowly by hemodialysis. The lesions respond to prednisione. 

Boudonlas 0, et al: iododerma occurring after orally admin- 
istered topanic acid. Arch Dermatol 1987;123:387. 

Drug-Induced Autoimmune Diseases 
Lupus Erythematosus Hydralazine- and pmcainamide- 
induced systemic lupus erythematosus is rarely associated 
wifh skin 1esions.This form of drug-induced lupus erythema- 
tosus (DILE) is associated with a positive ANA, homogenous 
pattern, and antihistone antibodies. Numerous medications 
have been reported to produce cutaneous lesions charac- 
tenstic of subacute cutaneous lupus erythematosus (SCLE). 
Hydrochlorthiazide, diltiazem (and other calcium-channel 
blockers), and terbinafine are reported to have triggered 
numerous cases. These patients may also be ANA positive 
and have antihistone antibodies, but in addihon have positive 
anti-SSA antibodies. Cutaneous lesions are photosensitive, 
but not photodistributed, annular or papulosquamous 
plaques. Chilblain-like lesions are rarely seen.Treatment is as 
for SCLE, with sun avoidance, and topical and systemic 
steroids as required. Drug withdrawal results in resolution 
over weeks to months The positive semlogies may decrease 
as the eruption improves. Etanercept can produce both classic 
drug-induced SLE and drug-induced SCLE (see above). 

Hydroxyurea Demopathy Chronic use of hydroxy- 
urea for chron~c myelogenous leukemia, thrombocythemia, 
or psoriasis may be associated with the development of 
cutaneous lesions characteristic of dermatomyositis. Scaly, 
linear erythema of the dorsal hands, accentuated over the 
knuckles is noted. There may be marked acral atrophy and 
telangiectasia. Elbow and eyeltd involvement, characteristic 
of dermatomyositis may also be seen. Biopsy shows vacuolar 
degeneration of the basal cells and an interface lymphocytic 
infiltrate. The skin lesions tend to improve over months, 
although the atrophy may not improve. 

Linear IgA Bullous Dermatosis Linear IgA disease is 
frequently associated with medication exposure, especially 
vancomycin. Men and women are equally affected, and 
the eruption usually begins within 2 weeks of vancomycin 
therapy. Clinlcal morphology is variable and can include 
flaccid or tense bullae, vesicles, erythematous papules or 
plaques, and targetoicl papules. TEN or severe SJS may 
be simulated, but mucosal involvement is not universal 
(30115%) and conjunctival involvement is uncommon 
(10%). Treatment is to stop the offending drug and to give 
dapsone at 100 to 200 rng daily, as needed. 

Leukotriene ReceptorAntagonist-Associated Churg- 
Strauss Syndrome Asthma patients bemg treated w ~ t h  
leukotriene receptor antagonists may develop a syndrome 
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in the skin.The appearance of these side effects is dependent 
on three factors: the strength of the stemid, the alea to which 
it IS applied, and the individual's predisposition to certaln 
side effects. Atrophy, striae, telangiectasla, skin fragility, 
and p u r p m  are the most frequent changes seen. The most 
striking changes of telangiectasia are seen in fair-skinned 
individuals who use fluorinated corticostero~ds on the face. 
The changes in the s k ~ n  are enhanced by occlus~on. When 
these side effects occur, the strength of the steroid should 
be reduced or substituted with plmecmlimus or tacrollmus. 
Weekly pulse dosing of a potent topical steroid can also 
reduce the incidence of side effects. Adjunctive measures 
to reduce steroid requirement could include addition of 
topical doxepln, pramoxine, or menthol and camphor to 
the regimen. Usually the teianglectases disappear in a few 
months after corticosteroid applications are stopped. 

When corticosteroid preparations are applied to the face 
over a period oI weeks or months, pe~sistent erythema 
with telangiectases, and often small pustules, may occur 
(Fig. 6-42). Perioral dermatitis and rosacea are in some cases 

Fig. 6-42 Persistent 
ervthema and 
teiangiectas~as due 
to chronic toplcal 
steroid appl~catron. 
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caused by the use of topical corhcosteroids. Stemid msacea 
has been reported from long-term use of 1% hydrocortisone 
cream. For this reason, the authors do not recommend 
chronic topical steroid preparations of any strength in the 
adjunctive treatment of rosacea. 

Repeated application of corticosteroids to the face, scrotum 
or vulva may lead to marked atmphy of these tissues.These 
tissues become "addicted" to the topical steroid, so that 
withdrawrng the topical steroid trearment results in severe 
itching or burnrng and intense erythema. Topical application 
of corticosteroids can produce epidermal abophy with hypo- 
pigmentahon. If used over large areas, sufficient topical stemids 
may be absorbed to suppress the hypothalamic pituitary 
axis. This may affect the growth of children with atopic 
dermatihs and has led to Addisonian steroid dependency and 
also Cushing syndrome.Atoprc children w ~ t h  more than 50% 
body surface area involvement have short stature. This may 
be related to their increased use of potent topical steroids. 
In addition, bone mineral density is reduced in adults 
with chronrc atopic dermatit~s severe enough to requlre 
corticosteroid preparations stronger than hydrocortisoae. 

injected Corticosteroids Intralesional injection of 
corticosteroids is valuable in the management of many 
dermatoses. The injection of corticosteroids may produce 
subcutaneous atrophy at the site of injection (Fig. 6-43).The 
injected corticosteroid may also migmte along lymphatics, 
causing not only local side effects but also linear atrophic 
hypopigmented hairless streaks. T h e s ~  may take years to 
resolve. These complications are best avoided by injecting 
directly into the lesion, not into the fat, and using only the 
minimal concentration and volume required. 

Intramuscular steroid injections should always be given 
into the buttocks with a long needle (at least 1112 inches in 
adults). Injection of corticostemids into the deltoid muscle 
sometimes causes subcutaneous atrophy. The patient 
becomes aware of the reaction by noticing depression and 
depigmentation at the site of injection.There is no pain, but 
it is bothersome cosmeticalIy. The patient may be assured 
that this will fill in but it may take several years to do so. 

Systemic Corticosteroids Prolonged use of cortico- 
steroids may produce numerous changes of the skin. In addi- 
tion, they have a profound effect on the metabolism of many 

Rg. 6-43 Fat atrophy due to supeficlal cort~costero~d injection 

tasues, leading to predictable, and sometimes preventable, 
complications. Intramuscular rnjections are not a safer 
dellvery method than oral adm~nistration. 

Pupura and Ecchymosis 
The skin may become thin and fragile. Spontaneous tearing 
may occur from trivial trauma. Purpura and ecchymoses are 
especially seen over the dorsal forearms in many patients 
over the age of 50. It is aggravation of actimc purpura. 

Cushingoid Changes 
The most common change is probably ihc alteration in fat 
distribution. Buffalo hump, facial and neck fullness, Increased 
supraclavicular and suprasternal fat, gynecomasha, protu- 
berant or pendulous abdomen, and flattening of the buttocks 
may occur. Aggressrve dietary management w ~ t h  reduction 
in carbohydrate and caloric intake niay ameliorate these 
clranges. 

Steroid Acne 
Small, firm follicular papules on the forehead, cheeks, and 
chest may occur. Even inhaled corticosteroids for pulmonary 
disease can cause acne. Stetold acne can persat as long as 
the corticosteioids are continued. The management is similar 
to acne vulgaris with top~cal preparations and oral anhhiotics. 

Striae 
These may be widely distributed, especially over the 
abdomen, buttocks, and thighs. 

Other Skin Changes 
There may be general~zed skin dryness (xerosis); the skin 
may become thin and fragile; keiatosis pilarrs may develop; 
persistent erythema of the skin In sun-exposed areas may 
occur, and erythromelanosis may rarely occur. 

Hair Changes 
Hair loss occurs in about half of patients on long-term 
corticosteroids in large doses. There may be t h i n ~ n g  and 
bnttle fracturing along the hair shaft.There may be increased 
hair growth on the bearded area and on the arms and back 
with fine vellus hairs. 

Systemic Complications 
Hypertension, cataracts, aseptic necrosis of the hip, and 
osteoporosis are potential consequences of therapy with 
systemic steroids. Bone loss can occur early in the course of 
cortlcosteroid therapy, so it should be managed preemptively. 
Effechve management can reduce steroid-induced osteo- 
porosrs. All patients with anticipated treatment courses 
longer than 3. month should he supplemented with calc~um 
and vitamin D (1.0-1.5 g calcium and 400-800 U cholecalci- 
ferol a day). Smoking should be stopped and alcohol con- 
sumption minimized. Bone mineral density can be accurately 
measured at baselme via DEXA scan, and followed during 
corticosteroid therapy. Hypogonadism, which contributes to 
osteoporosa, can be treated in men and women with testo- 
sterone or estrogen, respectively. Caldtonin and brsphospho- 
nates may be added to the management if necessary. 
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FLUSHING 
Flushing presents with transient erythema, usuallv localized - .  
to the face, neck, and upper trunk. Menopausal flushing may 
be associated with perspiratron, as is that rnduced by high 
ambient temperature, fever, or consumptron of hot or spicy 
food and beverages. Flushing assoc~ated with medicahons, 
histamine or serotonin is generally dry. 

Menopausal flushing may be age related, induced by 
oophorectomy or medicabon (tamoxifen, leuprolide acetate), 
and may begin long before menses cease. Men may also 
experience climacteric flushing following surgery or anti- 
androgen therapy (flutamide). 

Blushing, or emobonal flushing, may be either emo- 
tionally or physiologrcally induced. Simple facial redness 
may occur in individuals with translucent skin and IS called 
anntomically predisposed blushrng. 

Intense flushing may be associated w t h  rosacea In patients 
with msacea, sprcy foods, alcohol and hot beverages are 
frequent triggers for flushing. Drugs associated with flushing 
include niacin, calcium-channel bloclceers, cyclosporin, chemo- 
therapeutic agents, vancomycin, bromocrrptine, intravenous 
contrast matenal, s~ldenafil and related drugs for erectile 
dysfunction, and high-dose methylprednisolone. Reduced- 
to-absent methylnicotinate-induced flushing has been noted 
in patients with schizophrenia. This lack of flushing in 
response to methylnicotinate has been used for diagnostic 
psychiatric testing. Flushing after induction of general anes- 
thesia with agents such as thiopental and muscle relaxants is 
more common in pahents prone to blushing. It appears to 
be neuronally mediated, rather than related to histamrne 
release Endogenous vasoactive substances are assocrated 
with flush~ng in carcinoid syndrome, mastocytosis, 
medullary thyroid carcinoma, and pheochromocytorna. 

Food-associated flushing may be caused by capsaicin 
(red pepper), sodtum nitrate, or alcohol. Sulfites are found in 
wine, dried frurt, prepared foods, and fresh grapes and 
potatoes. Ciguatera or scombroid fish poisoning is a form of 
histamine-related food poisoning, caused by histamrne 
within the flesh of the fish. 

Individuals who flush wrthout an identifiable cause should 
be investigated for dietary tnggers and subtle marnfestations 
of rosacea. Urine catecholamines, and serotonin and 
histamine metabolites should be measured if an endogenous 
cause is suspected. Many cases of flushing remain idiopathic. 
These patients may be managed wrth awldance of dietary 
tnggers and by sipping rced water to break the flush Meno- 
pausal flushing responds to low-dose estrogen given orally 
or transdermally. The Women's Health Initiative studies 
concerning hormone replacement therapy (HRT) suggest that 
breast cancer risk is increased by combinations of estrogen 
and progestogen talcen for longer than 5 years.There is little 

evidence that this is true for estrogen alone. Unopposed 
estrogen can increase the risk of endometnal carcrnoma in 
premenopausal women. HRT does not appear to lower the 
risk of cardiac events, and the rlsks of long-term therapy 
often outweigh the benefits. Short-term HRT may still be 
very helpful ~n the management of perimenopausal flushrng. 
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ERYTHEMAS 
The term elytliefna means blanchable redness (hyperemia) 
of the skin.A number of reactrve slun cond~tions are referred 
to as erythemas. These include toxic erythemas related to 
viral and bacterial infections, erythema multifome (EM), 
erythema nodosum, and the gyrate (figurate) erythemas. 

Erythema Palmare 
Erythema palmare, persistent palmar erythema, is usually 
most marked on the hypothenar areas, and ~s associated with 
an elevated level of circulating estrogen. Cirrhosis, hepatic 
metastases, and pregnancy are common causes. 

Generalized Erythema 
Generalized erythema may be caused by medicahons, 
bacterial toxins, or viral infection. It is often uneven in distri- 
butron, being most noticeable on the chest, prox~rnal extrem- 
ities, and face. In general, these reactions are self-limited 
and resolve when the offendrng medication is stopped or 
the assocrated infection is treated or resolves. Specific 
exanthems associated with bacterial or viral infections are 
discussed in Chapters 14 and 19. 

Erythema Toxicum Neonatorum 
Erythema toxicum neonatolum occurs in the majority of 
healthy full-term newborns, usually on the Second or third 
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L,,. Yb.,,.L .. is SO c o r n . ~ ~ ~ . ,  dermatologists are usually 
consulted only for the most florid or atypical cases. Charac- 
teristically, the broad erythematous flare is much more 
prominent than the small follicular papule or pustule it 
surrounds. Lesions involve the face, trunk, and proximal 
extremities, and appear only rarely on the soles or palms. 
There may be confluent erythema on the face. Fever is 
absent and the eruption generally disappears by the 10th 
day. It must be distinguished from miliaria, bacterial folli- 
culitis, neonatal herpes, and scabies. When the rash is a 
typical, smears of the pustules demonstrating eosinophils are 
adequate to confirm the diagnosis. Rarely, a biopsy will be 
required, demonstrating a folliculitis containing eosinophils 
and neutrophils. 

Erythema Multiforme 
In 1860, von Hebra fint described erythema exudativum 
multiforme.The original disease described by von Hebra is 
now called eiythe,?ta nrzrlhforn~e inznor or herpes slnzplex- 
assoczated erythema mzzlizfonne (HAEM). It is strongly 
associated with a preceding herpetic infection. In contrast, 
Stevens-Johnson syndrome (SJS) and toxic epidermal 
necrolysis (TEN) usually represent adverse reactions to 
medicahons (see Chapter 6). There is, however, overlap in 
this spectnrm of diseases, with herpes bang causahve in 6% 
to 10% of cases of SJS, and in some series up to 25% caused 
by rnycoplasma. As treatment and prognosis are related in 
part to the incitmng agent, it is useful to class~fy EM as 
follows: 

- - 

Typically, a ring of erythema forms around the periphery, 
and centrally the lesions become flatter, more purpuric, and 
dusky.This lesion is the classic "target" or "iris" lesion with 
thme zones-centlnl duslry purpura; an elevated, edematous, 
pale ring; and surrounding maculnr elythema (Fzgs 7-1 to 
7-3).The central area may be bullous.~pical targets are best 
observed on the palms and soles. Lesions generally appear 
symmetrically and acrally, with initial involvement most 
frequently on the dorsal hands. The dorsal feet, extensor 
I~mbs, elbows, knees, palms and soles typically become 
mnvolved. In about 10% of cases more widespread lesions 
occur on the trunk. Koebner's phenomenon or photoaccen- 
tuation may be observed. Mucosal involvement occurs 25% 
of the time and is usually limited to the oral mucosa (Figs 
7-4 and 7-5). Oral lesions may appear as indurated plaques, 
target lesions or erosions. An atypical variant of HAEM has 
been described in women. It conslsts of outbreaks of unl- 
lateral or segmental papules and plaques that may be few in 
number or solitary. Lesions may be up to 20 cm in diameter. 
The plaques are erythematous and evolve to have a dusky 
center, which desquamates. Subcutaneous nodules resembl- 
mg erythema nodosum may be simultaneously present. 
Histologic examinailon shows features of EM, and herpes 
simplex virus (HSV) DNA is identilied in the lesions by poly- 
merase chain reaction (PCR). Acyclovir suppression prevents 

Herpes simplex-associated EM (HAEM) 
Chronic oral EM 
Mvcoplasma-induced EMlSJS (see Chapter 6) I 
contact dermatitis-induced EM (see chapter 6) 
Drug-induced EM (see Chapter 6) 
Radiation-induced EM (see Chapter 6) 
Idiopathic 

Clinical Features 
EM minor is a self-limited, recurrent dmsease, usually of 
young adults, occurring seasonally in the spring and fall, 
with each episode lastmug 1 to 4 weeks.The ind~vidual clin~cal 
lesions begin as sharply margmated, erythematous macules, 
which become ra~sed, edematous papules over 24 to 48 h. 
The lesions may reach several centimeters in diameter. 

L 
Fig. 7-1 EIythema multiform% target lemons. 

Rg. 7-2 Erythema multlforme involving the dorsal hands and 
penis. (Courtesy of Brooke Army Medlcal Center) 

F.,. . , L.,.,,II,I ,multIfo I.llb, .arget 1 --.-..; 



Fig. 7 4  Etythema multiiorme involving the  lips. 

I 
F#y. r - 3  ~v~ucosal lesions of erythema multifornle. 

the lesions, and prednisune therapy seems to increase the 
frequency of attacks. 

Mycoplasma-induced SJS is frequently accompanied by a 
febrile prodrome. The eruption occurs at all ages; it begins 
diffusely or on the trunk and mucous membranes.The indi- 
vidual lesions are flat, eiythematous, or purpunc macules 
that form incomplete "atypical targets" (Fig. 7-6). Lesions 
tend to become confluent. Mucous membrane disease is 
prominent and multiple mucous membranes are generally 
involved. 

Etiologic Facfors Typical EM minor is usually 
associated with a preceding orolabial HSV infection. HAEM 
lesions appear 1 to 3 weeks (average 10 days) after the 
herpes outbreak. Episodes of EM mrnor may not follow 
every episode of herpes, and some EM outbreaks will not be 
preceded by a clinically recognizable herpetic les~on. Using 
PCR and in situ hybridization techniques, HSV DNA and 
anbgens have been found in the lesions of EM minor. The 
majority of "idiopathic" cases of EM minor are associated 
with recurrent HSV, and may be successfully treated with 
suppressive antiviral regimens. SJS is assonated with 
medications and Mycoplnsma infections.The most common 
impl~cated drugs are sulfonamides and other antibiot~cs, 
nonstero~dal anti-inflammatory drugs (NSAIDs), allopurinol, 
and anticonvulsants (see Chapter 6). 

Rg. 7-6 Atypical target lesion in Stevens-Johnson syndrome. 

Pathogenesis 
Activated T-lymphocytes are present in les~ons oi EM, with 
cytotoxic or suppressor cells more prominent m the epi- 
dermis and helper T-cells in the dermis. EM mlnor 1s linked 
lo HLA type HLA-DQ3. 

Histopathology 
The h~stolog~c features are sirnllar in all entities within the 
spectrum, from EM minor to TEN, and are not predictive of 
etiology.The extent of epidermal involvement depends on I 

the duration of the lesion and whe~e  in the lesion the biopsy , 
is taken. All les~ons are characterized by cellular necrosis, j 
and the concept of dermal EM is no longer accepted. 

Biopsies of EM demonstrate a normal basket-weave 1 
stratum corneum, suggesting an acute pmcess which has I 
not had time to produce abnormal keratln Vacuolar interface ! 
dermatitis is present, with vacuoles and foci of ~ndividual cell 
necrosls out of proportion to the number of lymphocytes. 
W~th time, the necrosis becomes confluent, The dermal infil- 
trate IS largely mononuclear and tends Lo be primarily around 
the upper dermal vessels and along the dennoepidermal 1 

]unction. Leukocytoclastic vasculltis is not observed. Eosino- 
phils may sometimes be present, but are nrely prominent. 
The presence of eosinophils is not predictive of the etiology, 
Histologically, EM must be distinguished from fixed drug ! 
eruption (wh~ch often has a deeper inhltrate, eosinophils and 
neutrophils, papillary dermal fibrosis, and melanophages 
around post-capillary venules), graft-versus-host disease 
[which typically has a more compact stratum comeum and 
ep~thelial disorder resembling Bowen's disease), pltyriasis 
licheno~des (whlch characteristically has a lymphocyte in 
every vacuole, erythrocyte extravasation, and neutmphil 
margination within dermal vessels) and lupus erythematosus 
(which has compact hyperkeratosis, a deeper periadnexal 
infilttate, dermal mucin, and basement membrane zone 
thickening). 

Differential Diagnosis 
When characteristic target lesions are present, the diagnosis 
is established clinically.When bullae are prominent, EM must 
be d~stinguished from bullous arthropod reactions and auto- 
immune bullous diseases (pemphigus if mucous membrane 
involvement is prominent, and bullous pemphigold if lesions 
are small and erythema prom~nent at the periphery of 
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the bulla). Paraneopk,.., gemphigus may pmdu,, ,.fpical 
target lesrons, mucosal involvement, and a vacuolar interface 
dermatitis, and appear very similar to EM major. Use of 
direct immunofluorescence may be necessary to exclude th~s  
possib~lity. 

Treatment 
Treatment of EM is determined by its cause and extent. EM 
minor is generally related to HSV, and prevention of herpetic 
outbreaks is central to control of the subsequent episodes of 
EM. A sunscreen lotion and sunscreen-containing lip balm 
should be used daily on the face and lips to prevent UVB- 
induced outbreaks of HSV. If this does not prevent recur- 
rences or if genital HSV is the cause, chronic suppressive 
doses of an oral antiviral dmg (acyclovir, valacyclov~r, or 
famciclovir) may be used.This w l l  prevent recurrences in up 
to 90% of HSV-related cases. Intermittent treatment wlth 
systemic ant~v~rals or the use of top~cal antivirds is of little 
benefit in preventing HSV-associated EM. In patients 
whose cond~tion fails to respond adequately to antiviral 
suppression, dapsone may occasionally be helpful. It should 
be noted that most cases of EM minor (HAEM) are 
self-limited and symptomatic treatment may be all that is 
required. Symptoms related to oral lesions often respond to 
topical mixtures containing lidocaine, benadryl, and kaolin. 
In extenslve cases of EM minor, systemic sterords have been 
used, but because they theoretically may reactivate HSV, 
they are best given concurrently with an antiviral drug The 
response to systemic corticosteroids is often disappointing 
For patients with w~despread EM unresponsive to the above 
therapies, management is as for severe drug-rnduced EM (see 
Chapter 6) 
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Oral Erythema Multiforme A unique subset of EM 1s 
limited to or most prominent in the oral cavity. Clinically, 
patients are otherwise well, 60% are female, w~ th  a mean 
age of 43 years. The mmority (about one-quarter) have 
recurrent, self-limited, cyclical dlsease.The oral cavlty is the 
only site of involvement in 45 %, In 30% there is oral and lip 

..~volvernent, -.., in 25% the skin is also involved. All 
portions of the oral cavity may be involved, but the tongue, 
gingiva, and buccal mucosa are usually most severely 
affected. Lesions are almost universally eroded, with or 
without a pseudomembrane. There are no well-designed 
trials of treatment for t h ~ s  subgroup, but the treatments llsted 
above for EM minor are commonly used. Mixtures contain- 
ing lidocaine, benadryl, and kaolin are helpful for sympto- 
matic relief.They are best used in a "swish and spit" fashion, 
and patients should be warned to chew carefully as the 
anesthetic effect may dampen thelr gag reflex. 

Abdollahl M,  et al: A review of dNg-lnduced oral reactions. J 
Contemp Dent Pract 2003:4:10. 

Ayangco L, et al. Oral manifestations of erythema multiforme. 
Dermatol Clln 2003;21:195. 

Gyrate Erythemas: Figurate, Annular, and 
Circinate 
The gyrate erythemas are characterized by clinical lesions 
that are round, ring-like, polycyclic or arcuate.The prlmary 
lesions are erythematous and slightly elevated.There may be 
a trailing scale, as in erythema annulare centrifugum. In 
some of these diseases the lesions are trans~ent and mlgra- 
tory and in some they are fixed. Gyrate erythemas often 
represent the cutaneous manifestations of various infectious 
and malignant diseases or drug reactions. Certa~n diseases in 
this group have specific causes and are d~scussed in those 
chapters (erythema marg~natum of rheumatic fever; the 
carrier state of chronic granulomatous disease; and elythema 
migrans, wh~ch is cutaneous borrelios~s). 

Erythema Annulare Centrifugurn Erythema annu- 
lare centrifugum (EAC) is the most common gyrate eryth- 
ema. It is character~zed by annular or polycyclic les~ons that 
grow slowly (2-3 mmlday), rarely reaching more than 10 cm 
m diameter. Characterist~cally, there is a trailing scale at the 
inner border of the annular erythema (Fig. 7-7).The surface 
is typically devoid of crusts or vesicles, although atypical 
cases with telangiectas~a and purpura have been described. 
Lesions commonly occur on  the trunk and prox~mal 
extremities. Mucosal lesions are absent. 

Hrstologically, the epidermis will show mild focal spon- 
giosis and parakeratos~s.W~thin the superficral dermis and at 
tlmes the deep dermis, lymphocytes are organized tightly 
around the blood vessels in a pattern described as a "coat 
sleeve" arrangement. Histolog~cally, the gyrate erythemas 
are divided into the superficial and deep types, but these 
I~~stologic types do not correlate with etiology. 

EAC tends to be recurrent over months to years, waxing 
and wanmg in seventy. Most cases eventually subside 
spontaneously. While active, the eruption is sometimes 
responsive to topical steroids.Topica1 macrohde therapy and 
topical calcipotnol have also been reported to be successful. 

The majority of cases are idiopath~c. Some cases are 
clearly associated with dermatophytosis or the ingest~on of 
molds, such as those in blue cheese. Other foods, such as 
tomatoes, are sometimes implicated, and a dietary journal 
may be helpful. Medications are implicated In some cases, 
and internal cancer has been found.-Laboratory tests should 
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flg. 7-7 Erythema annulare centrifugum. 

be d~ctated by the physical exammation and associated signs 
and symptoms. In one study of 66 patients, 48% were found 
to have an assoc~ated cutaneous fungal infect~on such as 
tinea pedls, and W % to have mternal malignancies. 

The differential diagnosis includes those condit~ons that 
can have annular configuration, including granuloma annu- 
lare, secondary syphilis, tlnea, subacute cutaneous lupus 
erythematosus sarcoidosis, Hansen's disease, erythema margi- 
natum, erythema migrans, annular urticaria, and mycosis 
fungoides. Histologic examination, clmical features, and basic 
laboratoly exammations will usually allow these diseases to 
be excluded. 

Erythema Gyratum Repens Erythema gyratum 
repens (EGR) is a rare d~sease that is strilung and unique in 
appearance. Lesions consist of undulat~ng wavy hands of 
slightly elevated erythema with trailing scale over the entire 
body. Les~ons migrate rap~dly (up to 1 cmlday) and are 
charactenst~cally concentr~c, giv~ng the s k ~ n  a "wood grain" 
appearance (Fig. 7-8). 

P ~ n t u s  may be severe and blood eosinophilia a often 
found. In more than 80% of cases, an underly~ng malignancy 
is found. Lung cancer is the most common associated malig- 
nancy, although a wide range of neoplasms has been 
described. The skin eruptron precedes the detection of the 
malignancy by an average of 9 months. Given the high 
frequency of malrgnant disease, patients with EGR should 
have extensive evaluations to exclude internal mahgnancy. 
If the carcinoma 1s removed, the les~ons clear. Otherwise, 
the eruption a generally resistant to treatment, although a 
tumor-associated case responsive to cetirizme has been 
reported. Rarely, EGR may be associated with pulmonary 
tuberculosis, a preexisting papulosquamous disorder or drug 
therapy. These cases respond to treatment of the underlying 
condition or d~scontinuation of the implicated medication. 

Annular Eryfhema of Infancy Peterson and Jarratt 
reported a case of 3 months' duration in a 6-month-old boy; 
lesrons were transitory (36-48 h), and the eruption stopped 
w~thout treatment at age 11 months. They called it annzilar 
erythema of tnfa77cy. A s~milar case, with more pe~sistent 
lesions, was reported in a 6-month-old grrl; ~t lasted 11 
months without treatment. This condition appears to be 
exceedingly rare. 

- Fig. 7-8 Erythema 
gyratum repens. 
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annuiare centrifugum. J Dermatol 2002;29:61. 
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Necrolytic Migratory Erythema (Glucagonoma 
Syndrome) Necrolytic migratory erythema is a rare 
syndrome that is usually assoc~ated with an islet cell tumor 
of the pancreas. The eruptlon occurs in periorificial, flexural, 
intertnginous, and acral areas, and closely resembles the 
lesions associated with zinc or other micronutnent defi- 
cienqAnnular and arcuate erythematous les~ons coalesce to 
form large plaques with necrosls and slough of the superficial 
epidermis, followed by erosion or c~usting. The condition is 
poorly responsive to topical therapy with cort~costeroid and 
antifungal med~cations. 

Histologically, findings   den tical to zinc deficiency and 
other nutritional deficiencies are seen. There 1s irregular 
acanthosis with parakeratos~s and crust. The upper third of 
the ep~denn~s  demonstrates pallor and ballooning degenera- 
tion of keratmocytes. 
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Most patients are 111 at the presentation of the eruphon, Koh KJ, et al: Wells syndrome foUowlng thiomersal-contalnrng 

with hyperglycemia, anemia, weight loss, diarrhea, atrophic vaccinations. Austmlas J Dermatol2003;44.199. 
glossitis, and angular cheilitis. Additional laboratory findings Schuttei-f ML, et al: Bullous eosinophilic cellulitis (Wells' 
may rnclude a low serum zinc level and hypoaminoaddemia. syndrome) associated with Chum-Stmuss syndfome. J Eur 
Glucagon levels are elevated. Standard scans of the pancreas Aead -dwlnatOl Venweol 2°03;17:91. 
may be normal, but angiography will usually detect the Simon HU: Interleukin-2 prlmes eosinophil degranulation in 
neoplasm. Rad~olabeled octreotide scans may be useful if hyperebsinophilia and Wells syndrome. Eur J lmmunol 
the tunlor has somatostattn receptors. 2003;33:894. 

The cause of the syndrome is unknown, since some Tsuji et al: Wells syndrome as a manifestailon of hyper- 
eosinophiiic syndrome. Br J Demlatoi 2002;147:811. eases are not associated with plucapon-secreting tumors. 

Amino aod, zinc, and essential Tatty-acid supple&entalion 
has improved the eruptmn without lowring glucagon levels, 
suggesting these secondary consequences of hyperglucagon- 
emia are the actual cause of the eruption, 

Removal of the tumor leads to resolution. Unfortunately, 
in more khan half the cases, metastases have already ocCuned 
at the tame of diagnosis. In these patienls stteptozotocin or 
octreotide may be used. 

Alexander EK, et ai: Peripheral ammo acid and fatty ac~d lnfusion 
for the treatment of necrolytlc migratory erythema in the 
glucagonoma syndrome. Gl~n Endocrinol (0x0 2002;57.827. 

Chastain MA: The glucagonoma syndrome: a review of its 
features and d~scussion of new perspeetives. Am J Med SCI 
2001;321:306. 

Johnson SM, et al: Necrolyt~c migratory erythema as  the only 
presenting slgn of a giucagonoma, J Am Acad Dermatol 
2003;49:325. 

Technau K: Necmiytlc migratory erythema wlth myclodysplasla 
wkthout gluoogonoma. Eur J De~atol2005;15:110. 

EOSlNOPHlLlC CELLULITUS 
[WELLS SYNDROMr 

REACTIVE NEUTROPHILIC DERMATOSES 
Like the gywte erythemas, the reaccive neutroph~lic derma- 
toses tend to follow certain stimuli, such as acute upper 
respimtory infections, or are associated with underlying 
diseases, such as inflammatory bowel disease and hemato- 
logic malignancy. Some of the neutrophilic dermatoses share 
common triggen, and clinical featurm may ovedap Patrents 
may exhib~t the simultaneous or sequential appearance of 
two or more of the conditions. In some cases, it may be 
difficult to firmly establ~sh the diagnosis as one o r  the other 
of these disorders. For these reasons, it IS clinically useful to 
think of these diseases as forming a spectrum of conditions 
expressed in certain indivrduals by a group of strmuli w ~ t h  
various overlapping morphologies. 

Erythema Nodosurn 
Erythema nodosum (EN) IS the most commonly diagnosed 
form of inflammahxy panniculitis, with most cases occurring 
in voune adult women. The eruwtion consists of bilateral, , ., 
symmetrical,deep, tender, bruisedike nodules, 1 to 10 cm in 
diameter. Ioeated ~retibiatlv (Fip. 7-91, Initially the skin over =I the noduies is red, smooth: sli&tlv elevated,-and shiny. The - - 

ln 1971, wells described four patients with acute onset of onset is generally acute, frequently associated with malaise, 
plaques resembling cellulitis that persisted for many weeks. 1% edema, and or arthralgias. Over a few days, the 
Wells syndrome ocaln at all ages and pruritus is common. lesions flatten, leaving a purple or blue-green mlor resembl- 
The condition is typically recurrent, and rarely, the duration ing a resolving bruise.me natumI history is for the nodules 
of individual episodes may be pmlonged. Degranulation to last a few days or we&, appearing in crops, and then to of dermal eosinophils produces the flame figures seen in q m u w ~ l r  ;,,,,,,lr,te "." ., ,& -.-. 
histologic sections. These cons~st of dermal collagen w ~ t h  EN ,, a ,a,tive process, specific causes, histopatholow, 
adherent eonnophrl granules. Eosinophillc panniculitis may and other fe3tnres of EN are discussed in chapter 23. me 
also be present. disorder is grouped with the other fieutmphilic dermatoses 

It is unclear whetherWells syndrome is a distinct disorder because it shares common and the acute phase of 
sni generis, or a reachon pattern to many possible allergic 
stimuli. Many (perhaps most) cases represent arthropod 
reactions. It has also been assocsated with onchocerciasis, Fig. 7-9 Erythema 
intestinal parasites, varicetla, mumps, immunization, drug nodosum. 
reactions, myeloproliferalive diseases, atoplc diathes~s, 
hypereosinophilic syndrome, the ChurgStrauss syndrome, 
and fungal infection. Expression of the a cham of the JL-2 
receptor (CD25) on eosinophlls appears t o  be important In 
detecinining the extent of eosinophil degmnulation and the 
degree of kssue damage in eosinophil-mediated disorders, 
including Wells syndrome. Treatment includes topical and 
intralesional corticosteroids, oral antihistammes, mino- 
cycline, ultrav~olet (UV)B, PUVA, dapsone, and low-dose 
prednisone. Any triggering factor, such as arthropod bites, 
should be el~minated. 

Afsahl V, et al: Weils syndrome, Cutis 2003;72:209. 
Hirsch K, et at: Eosinoph~iic cellul~tis (Well's syndrome) asso- 

crated wrth colon carcinoma. J Dtsch Dermatol Ges 20053530. 
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the disorder 1s characterized by neutrophils within 
subcutaneous septae. 

Sweet Syndrome (Acute Febrile Neutrophilic 
Dermatosis) 
Since its first descilption in 1964 by Dr Robert Sweet, as a 
recurrent febrile dermatosis in women, the spectrum of this 
syndrome has expanded. Sweet syndrome primarily affects 
adults, and females outnumber males by about 3.1. In 
younger adults, female predominance is marked, but in 
persons older than 50 years of age, the sex ratlo is more 
equal, as cases associated with malignancy have a sex ratio 
of 1 : l .  In children, males and females are equally affected. In 
Europe, cases are more common in the s p m g  and fall. Four 
subtypes of Sweet syndrome have been descnbed, based on 
thelr pathogenesis. the classic type (71%); cases associated 
with neoplasia (11%); cases associated with inflammatory 
disease (16%); and cases associated with pregnancy (2%). 

The clinical features of all four subtypes are slmilar, 
although dusky bullous and necrotic lesions that overlap 
w ~ t h  pyoderma gangrenosum are more common in patlents 
w ~ t h  associated leukemia. The prlmary s k ~ n  lesion is a 
sharply marginated, rapidly extending, tender, erythematous 
or vlolaceous, palnful, elevated plaque, 2 to 10 cm in diam- 
eter. Lesions may appear intensely edematous (Fig. 7-10) or 
merely indurated (Fig. 7-11). They typically involve the face, 
neck, upper trunk, and extremities. They may bum, but do 
not 1tch.The surface of the plaques may develop venculation 
or pustulation as a result of an intense dermal inflammatory 
infiltrate and accompanymg dermal edema. Localized Sweet 

ng. 7-10 Sweet 
syndrome, intensely 
edematous lesion. 

syndrome has been used to describe cases in which lesions 
are present only on the face, usually the cheeks. Pathergy 
and koebnerization after trauma or UVB uncommonly occur. 

More than three-quarters of patients have systemic 
findings. The most common is fever, occurring in 50% to 
80% of patients. Arthritis, arthralgias, or myalgias occur in 
one- to two-thirds of cases. Conjunctivitis or episcleriti occurs 
in about 30% of cases. Oral lesions resembling aphthae occur 
in 2% or 3% of classic cases but in 10% or more of those 
associated with hematologic malignancy. Cough, dyspnea, 
and pleuritis may represent pulmonary involvement. Pulmo- 
nary infiltrates and effusions are often seen on chest x-rays 
of such patients. Rarely, there may be cardiac, renal, hepatic, 
intestinal, and neurologic involvement. Multifocal sterile 
osteomyelitis may occur. 

Laboratory findings include an elevated sedimentation 
rate (go%), neutrophilia (70%), leukocytosis (60%), and a 
left shift (increased bands; 50%). Antineutrophilic cyto- 
plasmic antibodies have been reported. In most cases, an 
attack lasts 3 to 6 weeks and then resolves. Recurrences may 
be seen with the same precipitating cause, such as upper 
respiratory infection. Persistent cases, with new lesions 
erupting before the old lesions resolve, may continue for 
many years. 

The hallmark of Sweet syndrome is a nodular and diffuse 
dermal infiltrate of neutrophils with karyorrhexis and 
massive papillary dermal edema. Leukocytoclastic vasculitis 
may be present focally, and this does not exclude a diagnosis 
of Sweet syndrome. Upper dermal edema may be so intense 
as to form subepidermal bullae. 

The majority of cases of Sweet syndrome follow an upper 
respiratory tract infection and are therefore acute and self- 
limited. Other associated conditions include infections with 
Yersi~iia, toxoplasmosis, histoplasmosis, salmonellosis, tuber- 
culosis, tonsillitis or vulvovaginal infections. Sweet syndivme 
has been reported is association with inflammatory bowel 
disease, and overlaps with the bowel bypass or "blind loop" 
syndrome. Cases have also been associated with peripheral 
ulcerative keixtitis and Beh~et  syndrome. 

Hematologic malignancies or solid tumors are present in 
about 10% of reported cases. Sweet syndrome often presents 
early in the course of the cancer, when therapy is more eE- 
cacious. Associated malignancies are usually hemoprolifera- 
tive and include leukemias (usually acute myelogenous), 
lymphomas, anemias, or  polycythemias. Solid tumors are of 
any type but are most commonly genitourinary, breast (in 
women), or gastrointestinal (in men). Anemia is found in 
93% of men and 71% of women with malignancy-associated 
Sweet syndrome. Thrombocytopenia is seen in half. Solitary 
or ulcerative lesions are more frequently associated with 
malignancy. 

Pregnancy-associated Sweet syndrome typically presents 
in the first or second trimester with lesions on the head, 
neck, and trunk, and less commonly on the upper extrem- 
ities. Lower-extremity lesions resembling EN may occur. The 
condition may resolve spontaneously or clear with topical or 
systemic steroids. It may recur with subsequent pregnancies 
but there does not seem to be any risk to the fetus. 

Medications such as granulocyte colony-stimulating factor 
have been associated with Sweet-like reactions in the skin. 
Lesions may occur at the site of injection or at distant sites. 
Oral contraceptives, trimethoprim-sulfamethoxazole, and 
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acid causes terminal differentiation of some leukemic clones, 
and is used to treat promyelocytic leukemia. After about 
2 weeks of treatment, Sweet-like syndrome iesions may 
appear. Initially these skin lesions may contain immature 
blasts, making it difficult to distinguish them from leukemia 
cutis. Later the lesions contain more mature neutrophils. 
Induction of the skin lesions appears to be related to the 
desired pharmacologic effect of the medication. 

Classic diagnostic criteria for Sweet syndrome exclude 
cases with histologic evidence of leukocytoclastic vasculitis. 
However, as focal vasculitis may occur in Sweet syndrome, 
the criteria have been modified. The two major criteria are 
the presence of red edematous plaques and a biopsy demon- 
strating neutrophils, karyorrhexis, and marked papillary 
dermal edema. Minor criteria include associated symptoms 
or  conditions, laboratory findings, and response to therapy. 
Patients should have both of the major and two of the minor 
criteria for diagnosis (Box 7-1). EM can be distinguished by 
its typical morphology and histologic features. Clinically, 
both diseases can have red plaques, and central vesiculation 
can occur. True target lesions are not seen in Sweet 
syndrome. Bowel-bypass syndmme has skin lesions that 
on histologic examination are identical to those of Sweet 
syndrome; fever and arthritis also accompany this condition. 
Although it is easy to distinguish classic EN from Sweet 
syndrome, these hvo conditions share many features. They 
occur most often in young adult women and frequently 
follow upper respiratory infections. They may be associated 
with pregnancy, underlying malignancy, and inflammatory 
bowel disease. In both, fever and arthritis may occur, along 
with leukocytosis with neutrophilia.There are many reports 
of simultaneous or sequential EN and Sweet syndrome in 
the same patient. 

Sweet syndrome has considerable overlap with pyoderma 
gangrenosum. Both are associated with similar diseases, 
especially inflammatory bowel disease and hematologic 
malignancy. In early iesions their histologies are virtually 

Box 7-1 Revised diagnostic criteria for the diagnosis of 
Sweet syndrome' 

Malor criteria 
1. Abrupt onset of erythematous plaques or nodules, 

occasionally with vesicles, pustules, or bullae 
2. Nodular and diffuse neutmphilic infiltration In the dermis 

with karyorrhexis and massive papillary dermal edema 

Minor criteria 
1. Preceded by a respiratory infection, gastrointestinal tract 

infection, or vacclnatlon or associated with: 
Inflammatory disease or infection 
Myelopmliferatlve disorders or other malignancy 
Pregnancy 

2. Malaise and fever (>38' C) 
3. ESR 220 mm; C-reactive protein positive; peripheral 

ieukocytosls, and left shift 
4. Excellent response to treatment with systemic 

coriicostemids 
'Both major and two minor criteria are needed for diagnosis. 

chronic and ulcerative; they begin as papulopustules rather 
than plaques. Patients with pyoderma gangrenosum usually 
do not have the associated systemic symptoms or abnormal 
laboratory findings that are seen with Sweet syndrome. 
Solitary les~ons that begin like Sweet syndrome may vesi- 
culate and form superficial ulcerations-so-called bullous 
Sweet or bullous pyoderma gangrenosum. Similarly, dissem- 
inated vesiculopustular forms of pyodema gangrenosum 
with systemic symptoms may closely resemble Sweet syn- 
drome. Sweet syndrome also occurs in patients with Behcet 
syndrome, another d~sorder with cutaneous and mucosal 
lesions often containing neutrophds. 

A search for an underlying cause should be undertaken, 
especially in persons over the age of 50 and those with 
anemla, thrombocytopenia, or  lesions that are bullous or 
necrotic. The standard treatment is systemic corticosteroids 
(approximately 1 mg/kg/day oral prednisone).Th~s will result 
in resolution of fever and s k ~ n  lesrons within days. Potassrum 
iodide has been reported to be effective. Colchic~ne, dapsone, 
doxycycline, clofazimine, and NSAIDs may be helpful in 
chronrc or  refractory disease. Medication should be conti- 
nued for several weelcs to prevent relapse. 

Neutrophilic Dermatosis (Pustular Vasculitis) of 
the Dorsal Hands 
Lesions of neutrophilic dermatos~s of the dorsal hands present 
as edematous, pustular or ulceratwe nodules o r  plaques local- 
 zed to the dorsal hands (Fig. 7-12). Histologically, pap~llary 
dennal edema and a nodular and d~ffuse neutrophrlic ~ f i l -  
trate with karyorrhexis are noted. As in Sweet syndrome, 
leukocytoclastrc vasculit~s may be present. Indiv~dual flares 
respond to prednlsone and dapsone, but recurrences are 
common. As the clinical appearance, tendency to relapse, 
response to treatment, and histologic features overlap with 
those of Sweet syndrome and pyoderma gangrenosum, this 
conditron illustrates the close ~ l a t i o n s h ~ p  of the various 
neutrophilic dennatoses. It is best considered a localized 
variant of Sweet syndrome or pyoderma gangrenosum. 

Neutrophilic Eccrine Hidradenitis 
Neutrophilic eccrine hidradenitis is discussed in Chapter 33. 

Marshall Syndrome 
This rare syndrome is characterized by skin lesions 
resembling Sweet syndrome, which are followed by acquired 

F i g  7-18 Neutropki!?: izrmato 
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cutis laxa. Cases occur primarily in children. Small red 
papules expand to urticarial, targetoid plaques with hypo- 
pigmented centers. Histologic evaluation of the skin lesions 
usually shows a neutrophilic dermatosis virtually identical to 
Sweet syndrome. Occasionally, an eosinophilic infiltrate will 
be found. The lesions resolve with destruction of the elastic 
tissue at the site, producing soft, wrinkled, skin-colored, 
protuberant, plaques that can he pushed in to the dermis, 
Elastic t~ssue in other organs may 8150 be aected ,  espec~ally 
the heart and lungs. Some cases may be assoc~ated with a,- 
antrtrypsin deficiency. 

Ayoub N, et al: Neutmphllic derrnatosis of the dorsal hands: a 
variant of erythema etevatum diutinum? Arch DermaZol 
2003;133:102. 

Baz K, et al: Neutrophil~o dermatosis of the hands (Localized 
Sweet's syndrome) In association With chronic hepatitis C and 
sarcokfosis. Clin Exp ~ t o l 2 0 0 3 ; 2 8 ? 3 7 7 .  

Eelhadjail H, et al: Photosensitiv~ty in $we& syndrome: two 
cases that were photoinduced and photoaggravated. Br J 
Dermatoi 2003:149:575. 

Cailen JP: Neutmphilic dematoses. Demtatol Ciln 2002,2&409. 
Gohen PR, et at: Sweet's syndrome revisited: a review of disease 

concepts. int J Uermatol 2003:42:761. 
Del Pozo J, et al; Concurrent Sweet's syndrome and levhemta 

cutis in patients wlth myeloid disorders. Int J Demmtol 
2005;44:577. 

DiCaudo DJ, et ak Neutrophilic derrnatosis [pustular vascul~tis) 
of the dorsal hands: a report of 7 cases and review of the 
literature. Arch Dermatol2002;138:361. 

Gilaberte Y, et al: Mwtrophilic dermatosis of the dorsal hands 
velsus pmtuiar vasoulitis. J Am Acad Dermatol 2002;45:962. 

Goulians Y, et at: Sweet's syndrome wkth arthntls and vasculitis 
Clin Rheumarol 2003;22244. 

Hwang ST, et at: Sweet's syndrome leading to acquired cutrs 
lma (Maffihali'ssyndmme) In an infant wiith alpha 1-antitrypsin 
deficiency. Arch Dmatol 1995131.1 175. 
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syndrome: a ~linicopathologlc study 07 28 biopsy specimens 
from 21 patients. Arch Dermatoi 2002;138645. 

Malone JC, et al: Sweet's syndrome. a disease in histologic 
evolution? Arch Dermafo12005;141:B93. 

Requena 1 et el: H~stlocytoid Sweet syndrome a dermal infil- 
trat~on of ~mmature neutmphil~c granulocytes. Arch Denatol 
2005;141:837. 

Rttter S, et al: Long-term suppression of chronlc Sweet's 
syndrome with colchicine. J Am Acad Dermatol 2002;47:323. 

Vaccam M, et al: Sweet's syndrome and erythema nodosum 
after Kiebsiella pneurnonrae cystitis. Acta Derm Venereol 
2003:83:290. 

Vergara G: Localization of Sweet's syndrome In mdiation- 
~nduced locus minoris resktentae. J Am Acad Dermatol 
2003;4993907. 

Waltz KM, et al: Sweet% syndrome and ePjth6ma nodosum. 
Arch Dermatd 1999;535:52. 

Wlison DM, et at: Petipheral ulceratwe keratitts. J Am Acad 
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Pyaderrna Gangrenosum 
Brunsting is credited with the Initial clinical description of 
pyoderma gangrenosum (PC) in 1930. Classic PC begins 
as an inflammatory pustule w ~ t h  a surrounding halo that 
enlarges and begim to ulcerate. A primary lesion may not 

Fig. 7-13 Eniarg~ng 
ulcer of pyoderma 
gangrenosum. 

always be seen, and a substantia1 proporlion of lesions appear 
at sites of trauma (pathergy). Satellite violacoous papules 
may appear just peripheral to the border of the nlcer and 
break down to fuse with the central ulcer. Fully developed 
lesions are painful ulcers with sharply marginated, 
undermined, blue to purple bordem (Fig. 7-13). PC most 
eomn~only occurs in adults aged 40 to 60 yeam, and typically 
presents on the lower extrem~ties and Lnmk. heslons heal 
with characteristic thin, atrophic scars. "Malignant pyoderma" 
is no longer used as a diagnosis, according to the investiga- 
tors a1 the Mayo Clinic who originally described it. Although 
ulcerative PG may occur on the head and neck, most cases 
described originally as malignant pyoderma are cANCA 
(antibodies to neutmphilic cytopIasmic antigens) pnsitivr, 
and represea cutaneous presentations of Wegener granuloma- 
tosis. Pustular PG consists of pustular lesrons that generally 
do not progress to ulcerative lesions.Tms forme fruste of PG 
is often seen in patients with inflammatory bowel disease 
Pyostmatitis vegetans and subcorneal pustular dernlatosis 
are two other pustular neutmphilic diseases reported in asso- 
ciation with PC, sometimes in patients with IgA gammopathy. 

"Bullous" PC is more supe~%cial and less destructive than 
the ulcerative type. These lesions have c~nsidemble overlap 
with what has been called bullow Srueet synllrome and are 
usually seen in patients with leukemia or polycythemia Vera. 
These red plaques become dusky and develop superficial 
erosions.They are not deep, usually are not undermed, and 
are less painful than ulcerative PC. 

"Vegetative" PG is the least aggressive form ot PG. it is 
synonymous with "superficial granulomatous py~derma.~ 
Lesions present as cr~briioxm chrm~c  superticia1 ulcerations 
usually of the tnmk.They enlarge slowly and have elevated, 
granulomatous borders and clean bases,They are rarely pain- 
ful, generally respond to relatively conservative treatments, 
and are usually not assodated with underlying systemic 
disease. PC is rare in children. More than 40% of these 
pattents have underlying inflammatory bowel dieease, and 
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acquired immunodeficiency syndrome (AKJS) and PG has 
been documented. About one-quarter of children with PG 
have no underlying disease. Genital and head and neck 
lesions are not uncommon in children. 

Overall, approximately 50% of patients with PG have an 
associated disease.The most common is inflammatory bowel 
disease, both Cmhn's and ulcerative colitis. Between 1.5% 
and 5 %  of patients with inflammatory bowel disease 
develop PG. The two diseases may flare together or run an 
independent coume. Surgical removal of the diseased intes- 
tine may lead to complete remission of PG, or lesions may 
persist or first appear after removal of the affected bowel. 
Most patients with PG and inflammatory bowel disease have 
involvement of the colon. The ulcerative and pustular types 
of PG are most commonly seen in patients with associated 
inflammatory bowel disease. 

Many other associated conditions have been reported. 
Leukemia (chiefly acute or chronic myelogenous leukemia), 
myeloma, monoclonal gammopathy (chiefly IgA), poly- 
cythemia Vera, myeloid metaplasia, chronic active hepatitis, 
hepatitis C, human immunodeficiency virus (HIV) infection, 
systemic lupus erythematosus, pregnancy, PAPA syndrome, 
and Takaysu arteritis are among the many diseases seen in 
conjunction with PG. PAPA syndrome is discussed with the 
other autoinflammatory disorders (see below). More than 
one-third of PG patients have arthritis, most commonly an 
asymmetrical, seronegative, monoarticular arthritis of the 
large joints. Monoclonal gammopathy, usually IgA, is found 
in 10% of PG patients. Children with congenital deficiency of 
leukocyte-adherence glycopmteins (LAD) develop PG-like 
lesions. 

Early biopsies of PG show a suppurative folliculitis. The 
affected follicle is often ruptured.As the lesions evolve, they 
demonstrate suppurative inflammation in the dermis and 
subcutaneous fat. Massive dermal edema and epidermal 
neutrophilic abscesses are present at the violaceous under- 
mined border. These features are not diagnostic and 
infectious causes must still be excluded. 

The clinical picture of PG, in the classic ulcerative form, is 
very characteristic. Because there are no diagnostic serologic 
or histologic features, however, PG remains a diagnosis of 
exclusion. Multiple infections, including mycobacteria, deep 
fungi, gummatous syphilis, synergistic gangrene, and ame- 
biasis must be excluded with cultures and special studies. 
Other disorders frequently misdiagnosed as PG include 
vascular occlusive or chronic venous disease, vasculitis, cancer, 
and exogenous tissue injury including factitial disease. 

PG may be misdiagnosed as a spider bite if there is only a 
solitary lesion on an extremity. Spider bites tend to evolve 
more rapidly and may be associated with other systemic 
symptoms or findings, such a disseminated intravascular coa- 
gulation. Various forms of cutaneous large-vessel vasculitis 
may produce similar clinical lesions and are excluded by 
histologic evaluation and ancillary studies, such as ANCA 
and antipl~ospholipid antibodies tests. 

The most difficult diagnosis to exclude is factitial disease. 
The clinical lesions may be strikingly similar, evoIving from 
small papulopustules to form ulcerations that do not heal. 
Histologic evaluation will often simply show suppurative 
dermatitis, since the injected or applied caustic substance 
may not be identifiable (urine, disinfectants, drain cleaner). 

factitial disease as PG. 
Management of PG is challenging. The initial step is to 

classify the lesion by type. Underlying conditions should be 
sought, even if no symptoms are found.Treatment of under- 
lying inflammatory bowel disease may lead to improvement. 
In general, the vegetative type will respond to topical or 
local measures.The treatment is determined by the severity 
of the disease and by its rate of progression. In rapidly 
progressive cases, aggressive early management may reduce 
morbidity. 

Local treatment includes compresses or whirlpool baths, 
followed by the use of ointment or  hydrophilic occlusive 
dressings. In mild cases, application of potent topical 
steroidal medications, intralesional steroid injections, or 
topical 4% cromolyn or tacrolimus may be beneficial, 
although pathergy may sometimes be seen at sites of 
injection. Hyperbaric oxygen therapy has been successful in 
some patients. Systemic steroids can be very effective. Initial 
doses are in the range of 1 mglkg or higher. If control is 
achieved, the dose may be rapidly tapered. If steroid 
reduction is not possible, a steroid-sparing agent may be 
added. In cases that are unresponsive to oral corticosteroids, 
the use of pulse methylprednisolone may be beneficial. 

In general, when the disease is aggressive and use of 
steroidal medications does not lead to rapid resolution, an 
immunosuppressive agent is added. Azathioprine, cyclo- 
phosphamide, and chlorambucil have been effectively used; 
however, cyclosporin and infliximab result is faster healing 
and are the immunosuppressives of choice for PG. The 
lesions often respond dramatically to these agents, including 
many that have not responded adequately to corticosteroid 
therapy. Initial doses of cyclosporin of approximately 5 mgl 
kglday are effective in most cases. In failures, the dose can 
be raised to 1 0  mglkglday. The response is independent of 
any underlying cause. Infliximab is given as intravenous 
infusions in doses of about 5 mglkg every few weeks. In very 
aggressive, rapidly progressive cases, consideration should be 
given to starting cyclosporin or infliximab treahnent early to 
gain control of the disease. Adalinumab has also been used. 

Tacrolimus and mycophenolate mofetil are also effective 
in some cases, but experience with these agents is much more 
limited. Snlfapyridine, sulfasalazine, salicylazosulfapyridine, 
and dapsone may be helpful, either as single agents or in 
combination with corticosteroids. Clofazimine in doses of 
200 to 400 mglday has been useful in some patients. Mino- 
cycline and rarely other antibiotics have anecdotally been 
successful. Epidermal allo- or auto-grafts may be applied soon 
after the disease is contmlled. Pathergy is rarely noted at 
the donor site when patients are on adequate immuno- 
suppressive therapy. 
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syndrome have fever, chronic meningitis, uveitis, sensori- 
neural hearing loss, urticarial skin rash, and a deforming 
arthritis. They may also have dysmorphlc facial appearance, 
clubbing of the fingers, mild mental retardation and 
papilledema. The Blau syndrome, an autosomal-dominant 
syndrome with arthritis, uveitis, granulomatous idamma- 
tlon, and camptodactyly, is associated with mutations in 
the NOD21CARD15 gene, which also predisposes to Crohn's 
disease. 

AUTOiNFLAMMATORY SYNDROMES 
The auto~nflammatory syndromes are a group of inherited 
disorders characterized by bouts of inflammation and perio- 
dlc fevers. Inflammatory skin lesions are often pmmlnent 
manifestations, especially acne, PG, and erysipelas- and 
urticaria-lzke lesions. 

fianztlinl Medtterraizean fever (FMFJ is an autosomal- 
recessive syndrome character~zed by recurrent attacks of 
fever, peritonitis, pleuntis, arthritis, and erys~pelas-like 
erythema. It is caused by mutation in the MEFV gene which 
produces pyrin, but a significant number of patients wlth a 
similar phenotype lack a detectable gene defect. Incomplete 
penetnnce is common and many patients with paired muta- 
tions lack symptoms or have attenuated symptoms. Colchi- 
cine is the mainstay of treabnent for these patients and it can 
reduce the risk of associated amylo~dosn. Thalidomide has 
been reported as successful in a colchicine-resistant patient. 
Recently, an herbal remedy (a comb~nation of Andrographis 
pnzttczrlata Nees with Eleutherocacczls sentico~rts Maxim, 
Sclzizairdrn chinensis Bad, and Clycyrrhizu glabra L extracts) 
was shown to be effective in a small double-blind, random- 
ized, placebo-controlled study. 

The PAPA syrzdromc is an autosomal-dommant syndrome 
characterized by pyogenic arthritis, PG, and acne, and is 
caused by proline serine threonine phosphatase-interacting 
protein (PSTPIPl] or CD2-binding protein 1 (CD2BP1) 
mutations. PSTPIPl/CDZBPl, a tyroslne-phosphorylated 
protein involved in cytoskeletal organization, interacts with 
pyrin, the gene product important. in the pathogenesis of FME 

The tumor necrost~ factor (TNF) receptor assocmfed 
penodic syndronne (TRAPS) is similar to FMF, but shows 
autosomal-dommant inheritance, longer attacks, and a lack 
of response to colch~cine. TRAPS is associated with muta- 
tions in the TNFRSFIA gene resulting in decreased serum- 
soluble TNF receptor. The hyper 1gD syndron~e (HIDS), 
associated with mutations in the mevalonate kinase (MVK) 
gene leading to MVK deficiency, also presents with 
hereditary periodic fever. 
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URTICARIA (HIVES) 
Urticaria is a vascular reaction of the skin characterized by 
the appearance of wheals, generally surrounded by a red 
halo or flare and associated with severe itchlng, stinging, or 
pricking sensahons. These wheals are caused by localized 
edema. Clearing of the central region may occur and lesions 
may coalesce, producing an annular or polycyclic pattern 
(Fig. 7-14). Subcutaneous swellings (angioedema) may 
accompany the wheals. Angioedema may target the gastro- 
intestinal and respiratory tracts, resulting in abdominal pain, 
coryza, asthma, and respiratory problems. Respiratory tract 
involvement can produce airway 0bSt~ction. Anaphylaxis 
and hypotension may also occur. 
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1 Fig. 7-14 Ann- _ 
and polycycl~c 
urtlcaria. 

Classification 
Acute urtrcaria evolves over days to weeks, producing 
evanescent wheals that individually rarely last more than 
12 h, w ~ t h  complete resolnhon of the urticana w~thin 6 
weeks of onset, Daily episodes of urticaria andlor angio- 
edema lasting more than 6 weeks is designated chronic 
urticana. Chronic urticaria predominantly affects adults and 
is twice as common in women as in men. 

Nonimmunologic mechanisms can produce mast cell 
degranulation. Common triggers include opiates, polymyx~n 
B, tubocurarine, radiocontrast dye, aspirin, other NSAIDs, 
tartrazine, and benzoate. More than 50% of chronic urticaria 
IS id~opathic. Physical sttmuli may produce urticanal reac- 
tions and represent 7% to 17% of cases of chronic urticaria. 
The physical urticarias lnclude dermatographic, cold, heat, 
cholmergic, aquagenic, solar, vibratory, and exerc~se-induced 
cases. Physical urticaria commonly occurs in patients with 
chronic urtlcaria. 

Etiologic Factors 
Drugs Dmgs are probably the most frequent cause of 
acute urticaria. Penicillin and related antibtotics are the most 
frequent offenders (see Chapter 6). A frequently overlooked 
factor is that pen~cillin sensitivity may become so exquisite 
that reachons can occur from penlc~llin in dairy products. 

The incidence of aspirin-induced urticar~a has fallen, 
most likely related to the availabihty of alternative anti- 
inflammatory agents. Asp~rin-sensttive persons tend to have 
cross-sensitiv~ty with tartrazine, the yellow azo-benzone 
dye, and other azo dyes, natural salicylates, and benzoic acid 
and its derivatives. These are common food additrves and 
preservatives.Asprrin exacerbates chrontc urtrcaria in at least 
30% of patients. 

Patients may have allerglc rhlnitis or asthma, nasal polyps, 
and food-induced anaphylaxis. Mite-contaminated wheat 
flour has been implicated as an allergen. The nature of the 
assoclatron between aspirin intolerance and mite-induced 
respiratory allergies is unknown. 

whereas in chronic urticaria food is a less frequent factor.The 
most allergenic foods are chocolate, shellfish, nuts, peanuts, 
tomatoes, strawberries, melons, pork, cheese, garhc, onions, 
eggs, milk, and sprces. Food allergens that may cross-react 
with latex Include chestnuts, bananas, passion fruit, avocado, 
and kiwi. Exposure to safely cooked fish and shellfish 
parasltlzed by Anlsakzs sm~plex can result in angioedema 
and urtrcaria, suggesting that some seafood allergres may be 
related to exposure to parasite antigens. 

If the urtrcaria is acute and recurrent, food allergy may be 
suggested by a food diary. Serum radioallergosorbent tests 
(RASTs) can be used to detect specific IgE, and elimination 
diets can be of benefit in some patients. One such diet permits 
inclusion of the iollowing: lamb, beef, rice, potatoes, carrots, 
string beans, peas, squash, apple sauce, taptoca, preserved 
pears, peaches, or chernes, Ry-I(risp crackers, butter, sugar, 
tea without mllk or lemon, and coffee wtthout cream. Th~s 
diet is followed for 3 weeks. If urticaria does not occur, then 
suspected foods are added one by one and reactions observed. 
It should be noted that potatoes often contain sulfites, and 
that some patients may be allergic to the foods contained in 
the above diet. It is best tried only after a careful history, 

The use of food challenges, and scratch and intradermal 
tests can be mrsleading. False-posrhve faod challenges are 
common and an offending food may gtve a negative prick or 
intradermal test. Moreover, food additives and preservatives 
may be responsible. 

Food Additives Less than 10% of cases of chronic urti- 
caria are caused by food additives. Natural food addittves 
that may be tmplicated in urticaria include yeasts, salicylates, 
citric acid, egg, and fish albumin. Synthetic add~tives Include 
azo dyes, benzotc acid derivatives, sulfite, and penicillin. 

Yeast is widely used in foods. When suspected as the 
causative agent, bread and breadstuffs, sausages, wine, beer, 
grapes, cheese, vinegar, pickled foods, catsup, and yeast 
tablets should be avoided 

Foods containing azo dyes and benzo~c acid rnclude candy, 
soft drinks, jelly, marmalade, custards, puddings, various 
cake and pancake mlxes, mayonnaise, ready-made salad 
dressings and sauces, packaged soups, anchov~es, and 
colored toothpastes. Wrth the exception of sulfite and 
pemcillin, most food additives can be avoided by eating only 
meat produce and dairy pmducts. Packaged foods are largely 
off limits. 

Infections Acute urticaria may be assocrated with upper 
respiratory infecttons, especially streptococcal infections. 
The incidence of streptococcal infection in pediatric cases 
of acute urticana varies greatly in reported senes. The 
possibility of localized infechon in the tonstls, a tooth, the 
sinuses, gallbladder, prostate, bladder, or kidney should he 
considered as a possible cause m cases of acute or chronic 
urticana. In some patients, treatment with antibiotics for 
Helzcobacter pylon. has led to resolution of the urticana. 

Chronic viral infections such as hepatit~s B and C may 
cause urticana. Acute infectious mononucleosis and psitta- 
cosis may also be triggering conditions. Ilelmlnths may cause 
urticaria. Among these are ascaris, ankyiostoma, strongy- 
loides, filarla, ech~nococcus, schistosoma, trichinella, 
toxocara, and liver fluke. 
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Emotional Stress Persons under severe emotional 
stress may have more marked urticaria, no matter what the 
primary cause is. In cholinergic urticaria emotional stress is 
a part~cularly well-documented incitrng stimulus. 

Menthol Rarely, menthol may cause urtlcana. It 1s found 
m mentholated cigarettes, candy and mints, cough drops, 
aerosol sprays, and topical medications. 

Neoplasms Urticana has been associated with carcin- 
omas and Hodgkin's disease. Cold urticaria with cryoglob- 
ulinemia has been reported associated with chronic 
lymphocyttc leukemia. 

Inhalants Grass pollens, house dust mites, feathers, 
formaldehyde, acrolein (produced when frying with lard or 
by smoking cigarettes containing glycerin), castor bean or 
soybean dust, cooked lent~ls, cottonseed, animal dander, 
cosmetics, aerosols, pyrethrum, and molds have been known 
to cause urt~caria. 

Alcohol Urticaria may be Induced by the ingestion of 
alcohol.The mechanism of alcohol-~nduced indtrect mast cell 
stimulation is unlcnown.Wines generally contain sulfites. 

Pathogenesis/Histopathology 
Cap~llary permeability results from the lncteased release of 
histamine from the mast cells situated around the capillaries. 
The mast cell is the pnmary effector cell in urticarial reactions. 
Other substances besides h~stamine may cause vasodilation 
and capillary permeability, and thereby may posslbly 
become mediators of nrt~caria and angioedema. These 
~nclude serotonin, Ienkotnenes, prostaglandins, proteases, 
and lunins.The major basic protein of eosinophil gimules is 
abnormally high ~n the blood of more than 40% of pat~ents 
w ~ t h  chronic urt~cana, wen when per~pheral blood eosino- 
phi1 counts are normal, and there are extracellular depos~ts 
of it in the skin in about the same proportion of patients. 

About one-thud o i  pattents with chioruc idiopathic 
urticaria have circulat~ng functional h~stamine-releasing IgG 
autoantibodies [hat btnd to the high-affinity IgE receptor. 
Some patients have IgG that does not bind the IgE receptor, 
but causes mast-cell degrannlation ?hyro~d autoantibodtes 
are often present in women w ~ t h  chronic idiopathic urticaria, 
but clin~cally-relevant thyroid disease is seldom present. 
Even in those with thyroid disease, treatment of the thyroid 
disorder generally does not affect the course of the urticaria. 

The histopathoIogic changes in acute urticaria include 
mild dermal edema and margination of neutrophils within 
post-capillary venules. Later, neutrophils migrate through 
the vessel wall Into the interst~tium, and eos~nophlls and 
lymphocytes are also noted in the infiltrate. Karyorrhexrs 
and fibrin deposition within vessel walls are absent, helping 
to differentiate urhcaria from vasculitis. 

A subset of patients have long-lasting, refractory lesions 
and this has been dubbed "neutrophilic urticaria." Les~ons in 
these patients often persist for longer tban 24 h, and biospies 
demonstmte a neutrophd-nch perivascular iruiltrate that 
lacks karyorrhex~s or fibrin deposit~on within vessels walls. 
Eosinophils and mononudear cells are noted in varytng 
proportions. Patients wlth neutrophil~c urtieara may present 
with acute urticaria, chronic urticaria or phys~cal urticaria. 

Lesional s k ~ n  demonstrates increased expression of TNPff 
and IL-3, whereas IL-8 expression is only mmor.As neutro- 
phils are commonly present m urtrcana in general, it a likely 
that cases of neutrophilic urhcaria represent urticaria w ~ t h  
upregulation of some mast cell-dertved cytokines. 

Diagnosis 
Diagnosis of urticaria and angioedema 1s usually made on 
clinical grounds. Lesions in a fixed location for more than 
24 h suggest the possibility of urticarial vasculitis, the urti- 
carial phase of an immunobullous eruption, EM, granuloma 
annulare, sarco~dosis, or cutaneous T-cell lymphoma. If 
md~vidual whcals last far longer than 24 h, a skin biopsy 
should be performed. 

Clinical Evaluation 
Laboratory evaluation should be driven by associated signs 
and symptoms. Random tests in the absence of a suggestive 
history or physical findings are rarely cost-effective A 
practical evaluation is l~mited to a detailed history (foods, 
drugs, aspirin, phys~cal causes) and physlcal examination. 
Angioedema in the absence of urhcaiia may be related to 
hereditary angioedema or an angiotensin-converting enzyme 
(ACE)-inhibitor. C 1  esterase deficiency does not cause hives, 
only angioedema. If there is a h~story of srnus difficulties, 
particularly if there is palpable tenderness over the maxillary 
or ethmoid slnuses, radlologic sinus evaluation 1s recom- 
mended. In areas where pa~asitic disease is common, a blood 
count to detect eosrnophilia is an inexpensive screening test 
w ~ t h  a fair yield. The blood count may be unrel~able if the 
patlent has been on a systemic corticosteroid. 

In patients with chronrcurticaria, a review of medications, 
mcluding over-the-counter products, supplements, aspirin and 
other NSAIDs should be obtained. If the history suggests a 
physical urt~caria, then the appropriate challenge test should 
be used to confirm the diagnosis. Lesions that burn rather 
than itch, resolve with purpura or last longer than 24 h 
should prompt a b~opsy to exclude urticarial vascul~tis. 

A d~rected history and physical examination should e l ~ c ~ t  
slgns or symptoms of thyroid disease, connective tissue 
disease, changes in bowel or bladder habits, vaginal or 
urethral discharge, other localized infection, ~aundice, or risk 
factors for hepatitis or Lyme disease. Positive findings should 
prompt appropriate screening tests. Although sinus x-ray 
films, a Panorex dental film, a streptococcal throat culture, 
abdominal ultrasonography, and urinalysis with urine culture 
(tn men, with prostatic massage) may reveal the most 
common occult infections triggering urticaria, pos~tive cases 
are almost always associated with some signs or symptoms 
suggestive of the diagnosis. In patients with chronic angio- 
edema, without classic wheals or symptoms of pmitus, a 
careful drug history and evaluation of C4 level shouId be 
ordered. If C4 is low, an evaluation of C1 estewse inhibitor 
is appropriate. 

Anaphylaxis 
Anaphylaxis 1s an acute and often life-threatening immuno- 
log~c reaction often heralded by scalp pruritus, diffuse 
erythema, urticaria, or angioedema. Bronchospasm, laryngeal 
edema, hyperperistals~s, hypotension, and cardiac arrhythmia 
may occur. Ant~biotics, especially penicillins, other drugs, 
and radiographic contrast agents are the .most common 
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causes of serious anaphylactic reactrons. Hymenoptem stings 
are the next most frequent cause, followed by lngest~on of 
crustaceans and other food allergens. Atopic dermatitis is 
commonly associated with anaphylax~s regardless of angin. 
Causative agents can be identified rn up to two-thirds of 
cases and recurrent attacks are the rule. Exeruse-induced 
anaphylaxis is often dependent on prrmrng by prior ingestion 
of a spec~fic food, or  food in general. 

Treatment 
Acute Urticaria The mainstay of treatment of acute 
urticaria is admlnlstration of antthistamines. In adults, non- 
sedating ant~h~stamines pose a lower risk of psychomotor 
lmpalrment. IT the cause of the acute episode can be identi- 
fied, avoidrng that trigger should be stressed. In patients with 
acute urticaria that does not respond to antihistamines, 
systemic corticosteroids are generally effective. Less rebound 
is seen with a 3-week tapered course of systemrc cortico- 
steroid therapy as compared with shorter courses. 

For severe reactions, including anaphylax~s, respiratory 
and cardiowscular support is essential. A 0.3 mL dose of a 
1: lOUO dilution of epinephrine is adn~inistered every 10 to 
20 min as needed. In young chrldren, a half-strength d~lutlon 
~sused.  In rapidly pmgressive cases,intubation or tracheotomy 
may be required. Adjunctive thelapy includes intramuscular 
antihistamines 125-50 mg hydroxyzlne or diphenhydmmine 
every 6 h as needed) and systemic corticosterotds (250 mg 
hydrocortisone or SO mg methylprednisolone intravenously 
every 6 h for two to four doses). 

Chronfc Urticaria The mainstay for treating chronic 
urticaria a, again, administratton of antihistamines. These 
should be taken on a daily basis; they should not be pre- 
scribed to be taken as needed.The patient should be warned 
about driving an automobrle when first-gene~atlon 
antihistamines are used. 

Second-genetahon HI antihlstamines (cetirizine, famoti- 
dine, Ioratadine, acrivasttne, and azelastine) are large, Irpo- 
phll~c molecules wtth charged side chains that bind 
extensively to protems, preventing the drugs from crosslng 
the blood-bram barrier, thus they produce less sedation m 
most pat~ents. Long-acting forms are available, and the long 
half-life of these antihistamines and reduced sedation result 
in Improved compliance and efficacy. Cetirizine (Zyrtec) and 
some of the other second-generation antlhistamines can 
cause drowsiness in some individuals, particularly in higher 
doses or  when combined with other antihistamines. Doxepin, 
a tricyclic antidepressant with potent HI antihistaminic 
actrvity, may be useful and can be added to the exrsting 
antihistamine. Doxepin is frequently dosed at bedtime, so 
much of the drowsiness and dry mouth are gone by morning. 

In stubborn cases, dosages of antih~stamines that exceed 
drug labeling are sometimes required. Even second-generat~on 
antiblstamines may become sedating at higher doses. 
Fexofeuadine is generally well tolerated, even at doses that 
exceed product labelmg. The combrnation of HI and H, 
antihrstammes, such as hydmxyzine and elmetidine or ram- 
t~dine, may be effective in some cases. C~metrdine or rantti- 
dine should not be used alone for treatment ofurtlcaria, as 
they may Interfere with feedback inhtbition of histamine 
release. Other second-line treatments ~nclude phototherapy, 
calclum-channel antagonists (nifedipine), antimalarial medi- 

cations, dapsone, gold, azathioprine, low-dose eyclosporin, 
terbutalme, and methotrexate. UnfortunateIy, although 
systemtc corticosterolds ale effechve in suppressing most 
cases of chronic urticaria, their long-term side effects meke 
their extended use impractical As soon as the corticosteroid 
is stopped, hives recur. In addition, if an infection is the 
tngger, this could be exacerbated by long-term steroid 
therapy Topical corticosteroids, topical antih~stamines, and 
topical anesthetics have no role in the management of 
chronic urticaria. 

For local treatment, tepid or cold tub baths or showers 
may be freely advocated.Topica1 camphor and menthol can 
pmvide symptomatic relief. Sarna lotion contains menthol, 
phenol, and camphor. In about one-third of cages of chronrc 
idiopathic urticaria, patients have autoantibodies that bind 
to high-affinity IgE receptors. Such patients may require 
more aggressive management to include chronic immuno- 
suppressive therapy, plasmapheresis, or intravenous 
immunoglobulin (IVIG). 

Other Uriticarial Variants 
Angioedema Angioedema is an acute, evanescent, 
circumscribed edema that usually affects themost dlstenslble 
tissues, such as the eyelids, l~ps, lobes of the ears, and 
external genitalta, or the mucous membranes of the mouth, 
tongue, or 1arynx.The swelling occurs in the deeper parts of 
the sk~n or in the subcutaneous tissues and as a rule is only 
sltghtly tender, witb the overlying skln unaltered, edema- 
tous, or, rarely, ecchymotic.There may be a diffuse swelling 
on the hands, forearms, feet, and ankles. Frequently the 
condition begins during the night and is found on awakenmg. 

There are two distinct subsets of angioedema.The first is 
considered a deep form of urticaria and may be observed as 
solitary or multiple sites of angioedema alone or in combi- 
nation with urticaria. The action of histamine or srmilai, 
substances creates vasmotor Iabihty, and pruritus may be a 
signilicant feature. The second, angioedema associated with 
C1 esterase inhibitor deficiency, IS not associated with hives 
and there is no pruritus. Symptoms of pain predominate. 

Angioedema may be related to ACE inhibitors, 

Hereditary Angioedema Also known as Qutrzcke 
edeltta, hereditary angioedema [HAE) was originally 
described and named by Osler in 1888. HAE characteris- 
tically appears in the second to fourth decade. Sudden attaclcs 
of angioedema occur as frequently as every 2 weeks through- 
out the patient's life, lasting for 2 to 5 days. Swelling is typi- 
cally asymmetrrcal, and urticaria or itching does not occur. 
The presentatton may overlap with that of the autoinflam- 
matory syndromes. 

Patients may experience local swelllng in subcutaneous 
tissues (face, hands, arms, legs, genitals, and buttocks); 
abdominal organs (stomach, mtestines, bladder) mimiclcing 
surgical emergencies; and the upper airway (larynx) that can 
be life-threatening.There is little response to antihstamines, 
epinephrine, or stemids.The mortality rate is high, witb death 
often caused by laryngeal edema. Gastrointestinal edema is 
manifested by nausea, vomrting, and severe colic, and it may 
simulate appendicitis so closely that appendecton~y is 
mistakenly performed. The factors that tngger attacks are 
minor trauma, surgery, sudden changes of temperature, or 
sudden emotional stre3. 
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Inherited in an autosomal-dominant fashion, HAE is 
estimated to occur in 1 m 50,000 to 150,000 persons. 
There are three phenotypic forms of the disease. Type I is 
charactenzed by low antigenic and functional plasma levels 
of a normal C1 esterase inhibitor protein (Cl-EI).Type I1 is 
characterized by the presence of normal or elevated anti- 
genic levels of a dysfunctional protein.Type 111 demonstrates 
normal C1-EI function and normal complement. It has been 
described only in female members of affected families. 
Criteria for type 111 include a long history of recurrent 
attacks of skin swelling, abdominal pain or upper airway 
obstruction, absence of urhcana; familial occurrence; normal 
C1-EI and C4 eoncentratlons; and failure of treatment wrth 
anhh~stamines, corticostero~ds, and Cl.EI concentrate. 

The screening test of cho~ce for types I and I1 is a C4 level. 
C4 will be low (<40% of normal) as a result of continuous 
activation and consumption. In addition to depressed C4 
levels, patients with types I and TI also have low C1, Clq, 
and C2 levels If the clinlcal picture and screening tests are 
pos~tive, a titer of C1-El should be ordered. C1-EI 1s a labile 
protein and sample decay is common. A low C1-El in the 
presence of normal C4 levels should raise the suspicion of 
sample decay, rather than true HAE. 

The treatment of choice for acute HAE types I and I1 is 
replacement therapy wlth concenttirles or fresh frozen 
plasma. Short-term prophylaxis (e.g. for patients undergoing 
dental care, endoscopy, or intubation for surgely) can be 
obtained from stanozolol, an attenuated androgen. Estrogens 
in oral contraceptmes, in contrast, may precipitate attacks. 
Antifibrinolytic tranexamic acid, a drug related to E- 
aminocaproic acid, has been used to treat acute and chronic 
disease. Type I11 does not respond to C1-El replacement, but 
may respond to danazol. 

Acquired C1 Esterase Inhibitor Deficiency Some 
patients present with symptoms indistinguishable from HAE, 
hut with onset after the fourth decade of life and lacking a 
family history. As in HAE, there is no assoc~ated pruritus 
or urticana.This condition is subdivided into acquired anglo- 
edema-I and -11, and an id~opath~c form. Acquired ang~oedema- 
I is a rare disorder associated with lymphoproliferative 
diseases. These associations include lymphomas (usually 
B-cell), chronic lymphocyhc leukemia, monoclonal gammo- 
pathy, myeloma, myelofibrosis,Waldenstrom macroglobulm- 
emia, and breast carcinoma. Some pattents have detectable 
autoantibodies to C1-EI. 

Acquired angioedema-I1 is an extremely rare disease 
defined by the presence of autoantibodies to C1-EI. It is 
Important to realize that autoantibodies dlrected against C1- 
EI may also be found in acquired angioadema-I, particularly 
m patients with B-cell lymphomas, so the diagnosis of 
acquired angioedema-I1 is made only when no such 
underlying condition exists. 

The patbophys~ology of acquired angioedema-I is un- 
known hut may be related to increased catabolism of C1-El, 
since many patients with the disorder have been shown to 
produce normal amounts of C1-EI. In acquired angioedema- 
11, hepatocytes and monocytes are able to synthesize normal 
C1-EI; however, a subpopulation of B-cells secretes auto- 
antibod~es to the functional reglon of the C1-EI molecule. 

Management of acute attacks in acquired angloedema-I is 
d~rected toward replacement of C1-EI w ~ t h  concentrates 

or fresh-frozen plasma. Some patients develop progressive 
resistance to the infusions. Anfifibrinolytic agents such as 
aminocaproic acid or tranexamic acid may be beneficial, 
and are more effective than antiandrogen therapy. Synthetic 
androgens, such as danazol, may be helpful in angioedema-I; 
however, androgens are ineffective in treating patlents 
with acqulred angioedema-11, stressing the importance of 
Identifying these patients. Immunosuppressive therapy has 
been shown to be effective in the treatment of acquired 
angioedema-I1 by decreasing autoantibody production, 
Systemic corticostemids may he temporarily effective. 
Plasmapheresis is another consideration. 

Episodic Angioedema with Eosinophilla Episodic 
angioedema or ~solated facial edema may occur with fever, 
weight garn, eoslnophilia, and elevated eosinophil major 
basic protein. The disorder is not uncommon, and there is 
no underly~ng disease. Increased levels of IL-5 have been 
documented during periods of attack. Treatment options 
include administration of systemic steroidal medications, 
antihistamines, and IVIG. 

Schnitzler Syndrome The rare d~sordet Schnitzler 
syndrome is a combination of chronic, non-prurit~c urticana, 
fever of unknown origin, disabling hone paln, hyperostosis, 
increased erythrocyte sedimentat~on rate, and monoclonal I I 
IgM gammopathy Pruritus is not generally a feature. The 
age of onset ranges from 29 to 77 years, without gender 1 
pred~lection. In some cases the IgM gammopathy progresses 
to neoplasia, especially Waldenstrom macroblobulinemia. 
Effective therapy has not been determined, although the 

i 
bone pain and urticaria1 lesions respond to systemic corhco- I 
sterolds in some patients. 

Physical Orticarias Specific physical stimuli are the 
cause of approximately 20% of all urticarias. They occur 
most frequently in persons between the ages of 17 and 40. 
The most common form is dermatogmphism followed by 
cholmergic and cold urticaria. Several forms of phys~cal 
urticaria may occur in the same patient. Phys~cal urticarias, 
particularly dermatographlsm, delayed pressure, cholmergic, 
and cold urticaria, are frequently found in patients with 
chronic idiopathic urticaria. 

Dermatographism 
Dermatographism is a sharply locahzed edema or wheal with 
a surrounding erythematous flare occurring withln seconds 
to minutes after the s k n  has been stroked (Fig. 7-15). It 
affects 2% to 5% of the population, Dermatographsm may 
anse spontaneously after drug-induced urticaria and perslst 
for months. It has also been reported to he associated with 
the use of the H, blocker famotidine. It may occur in hypo- 
and hyper-thyroidism, infectious diseases, diabetes mellitus, 
and during onset of menopause. It may be a cause of local- 
ized or generalized pmntus. Ant~histamines suppress this 
react~on. The addihon of an H, antihistamine mav be of 
benefit. 

Cholinergic Urticaria 
Cholinergic urticaria, produced by the action of acety- 
choline on the mast cell, is characterized by mmute, highly 
pruritic, punctate wheals or papules 1 to 3 rnm in diameter 
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'-16 Chollnerg~c urttcar~a, small papules wlth surf 
eythematous flare. 

. .=. 7-17 Cold 
urttcarla after an ice 
cube had been 
applled to theslte 
for 3 min 

with a pale halo, appearing within 10 to 15 min after emo- 
tional upset, coffee or chocolate. Serum catecholamines, nor- 
epinephrine, dopamine, and epinephrine may rise markedly 

1 during attacks, whereas histamine and serotonin levels 

and surrounded by areas of erythema Fig. 7-16>. These 
les~ons occur pnmarily on the trunk and face.The cond~t~on 
spares the palms and soles. Lesions persist for 30 to 90 min 
and are followed by a refractory period of up to 24 h. 
Bronchospasm may occur. Familial cases have been reported. 

The lesions may be ~nduced in the susceptible patient by 
exercise, emotional stress, mcreased env~ronmental tempera- 
ture, or intradermal injection of nlcotlne plcrate or metha- 
chohne. Sometimes an attack may be aborted by rap~d 
cooling of the body, as by taking a cold sh0wer.A refractory 
penod with no lesions occurs for approximately 24 h after an 
attack. Cholinergic dermatographism IS noted m some patients. 

Treatment with antihistamines 1s often effectwe if dosage 
IS adequate.Attenuated androgens, such as danazol, may be 
of benefit in refractory cases. Provocative tests include exer- 
cise, a warm bath to raise core temperature by 0.7 to 1.0" C 
(1.2 to 1.8" F), or a methacholine skin test. 

Adrenergic Urticaria 
Urticaria may be attributable to norepinephrine. The 
eruption consists of small (1-5 mm) red macules and papules 

- 
remain normal. Propranolol in a dosage of 10 mg four tlmes 
a day is effective; atenolol has been ineffective. A provoca- 
tive test conslsts of intradermal administration of 3 to 10  ng 
of norepinephrine. 

Cold Urticaria 
Exposure to cold may result in edema and whealing on the 
exposed areas, usually the face and hands. The urticaria 
does not develop during chilling, but on rewarming. This 
heterogenous group of disorders is classifjed into prima~y 
(essential), secondary, and familial cold urtica~ia. 

Primary (essential) cold urticaria is not associated with 
underlyi~~g systemic diseases or cold reactive proteins. 
Symptoms are usually localized to the areas of cold exposure 
although respiratory and cardiovascular compromise may 
develop. Fatal shock may occur when these persons go 
swimming in cold water or take cold showers. This type 
of cold urticaria usually begins in adulthood. It is usually 
ice-cube test positive (Fig. 7-17). 

The treatment of primary cold urticaria is with doxepin in 
doses from 25 mg at bedtime to 50 mg twice a day, or cypro- 
heptadine 4 mg three times a day. Good therapeutic responses 
to the second-generation antihistamines acrivastine and ceti- 
rizine have been reported, and these agents are less likely to 
result in sedation. Cetirizine and zafirlukast in combination 
are more effective than either drug given alone. Ketotifen 
may also be effective. Although this d n ~ g  is not marketed 
in the US, patients in southern states have been known to 
obtain it in Mexico. Corticosteroid medications are ineffective. 

Desensitization by repeated, increased exposures to cold 
has been effective in some cases. In one report, successful 
desensitization was induced in an 18-year-old patient with 
severe cold urticaria. Tolerance in a small area of the skin 
occurred by repeated applications of an ice cube at 30-min 
intervals for 7 h, followed by forearm immersion in cold 
water hourly for 4 h.The other limbs were then treated one 
at a time, and finally the trunk.After a week, the patient was 
able to tolerate whole-body immwsion in cold water for 



Heat Urticaria 
W~thin 5 min after the skin has been exposed to heat above 
43" C (109.4' m, the exposed area begins to burn and sting 
and becomes red, swollen, and indurated. This rare type of 
urticaria may also be generatiied and is accompanied by 
cmmps, weakness, flushing, salivation, and collapse. Heal 
desensitization may be effectiw.As a provocative test, apply 
rr heated cylinder, 50 to 55" C (U2-131' F), to a small area 
of skin of the upper body for 30 min. 

Urticaria [HIVES) 155 
1 . - -- .- L---%?z-FI=C "-+* m 
5 min without urticaria. He maintained this "desensitizatud The combination of montelukast and an antihistamine 
with a 5-min cold shower every 12 h. He was free from has been used effectively. Systemic corticosteroids are often 
urticaria for 6 months, continuing his daily cold showels. therape~tic, but ace generally unsuitable for long-term use. 
This sort of regimen 1s only suitable in rare cases.  the^ is Highdose WIG is effective In some cases refractory to other 
some tendency for cold urticaria to disappear after months, treatment. 
although about 50% of patients have symptomatic disease 
for years. Exercise-Induced Urticaria 

As a provocative test, a plastic-wrapped ice cube is applied Althangh both cliollnergic urticaria and exercise urtlcana 
to the skin for 5 to 20 min. If no wheal develops, the area ere precipitated by exercise, they are distinct entitles, Raising 
should be fanned for an add~tional 1 0  min. The use of a the body temperature passively win not induce exercise 
combination of cold and moving air is, in some cases, more urticaria, and the lesions of exercise urticaria are larger than 
effective in reproducing lesions than is cold al0ne.The proV0- the tiny wheals of cholinergic urhcaria. Urticanal lesions 
cative test IS not performed if secondaw cold urticaria is appear 5 to 30 min after the start of exercise. Anaphylaxis 
being considered. may be associated. Atopy is common in these patients and 

Secandary cold urtlcaria is associated with an underlying some have documented food allergy. Avoiding these 
systemic disease, such as cryogIobuIinemia. Other associa- allergens may improve symptoms. 

Sofar Urticarla 
Solar urrtcaria appears soon after unshielded skin ts exposed 
to sunlight. It is classified by the wavelengths of light that 
precipitate the reaction. Msible light can trigger solar 
urticaria, and sunblocks may not prevent it.Reatment is sun 
avoidance, sunscreens, antihistamines, repetitive photo- 
U~erapy, and PUVA. (Solar urticaria is reviewed more 
extensively in Chapter 3.) 

tions Include eryofibrinogenemia, multiple myeloma, second- Therapy with HI and HZ ant~histamines may be pastially 
ary syph~hs, hepatibs,and infectious mononucleosis. Pat~enZs effective, Self-injectable epinephrine klts are recommended 
may have headache, hypotension, laryngeal edema, and for those rare pahents with episodes of anaphylaxis mani- 
syncope. An ice-cube test is not recommended, since i t  can festing respiratory symptoms Exemise is a provocative test. 

l r  
prenpitate vascular occlusion and tigsue ischemia. 

Fam~hal cold urticaria is grouped with the other auto- Vibratory Angioedema 
inflammatory syndromes. The lesions produce a burning viiratorg angioedema, a torn1 of physical urtieana, may be 
sensation rather than itching.They may have ~Yanotic @enters an inherited autosomal-dominant trait, or it may be acquired 
and surrounding wh~te halos, and last for 24 to 48 h. %Y after prolonged occupational vibration exposure. Demato- 
may be accompanied b fever, chills, headache, arthralgia, graphism, pressure urticaria, and cl~olinergic urticaria may I 

m~algfa, and abdominal pain. A pmminent feature is leuko- occnr in affected patients. Plasma histamine levels are 
cl'tosfs, which is the obsemble response *O cold. elevated dudng attacks. The appearance of the angioedema 
Familial cold urticaria will yield a negattve result to an ice- is usual~y not delayed, me treatment is antihistamines. a 
cube test. Stanozolol therapy has been shown to be effective pmvomtive test, labOratoly vortex is to the 
in treating three of eight patients. foreairm for 5 min. 

I 

Pmsure Urticaria (Delayed Pressure Urticaria) 
Pressure urticaria is characterized by the development of 
swelling with pain that occurs 3 to 1 2  h after Iocal pressure 
has been applied. It occu~s most frequently on the feet after 
walking and on the buttocks after sitting. It is unique in that 
there may be a latent perlod of as much as 24 h before 
lesions develop. Arthralgias, fever, chills, and leukocykosis 
can occur. The pain and sweIling last for 8 to 24 h. Pressure 
urticaria may be seen in combination with other physical 
urticarias. As a provocative teed, a 15-lb weight is applied to 
the skin for 20 min and the area inspected after 4 to B h 

I 

Aquagenic Urticaria 
This rare condit~on is elicited by water or seawater at any 
temperature, Pruritic wheals develop immediately or within 
minutes at the sites of contact of the skin wtth water, 
irrespective of temperature or source, and clear within 30 to 
60 min. Sweat, saliva, and even tears can precipitate a 
reaction. Aquagenic urticaria may be familial in some cases 
or associated with atopy or  cholinergic urticaria. Systemic 
symptoms have been reported to include wheezing, dyspha- 
gia, and resplratoly distress. The pathogenesis is unknown 
but may be associated with water-soluble antigens that 
diffuse into the derm~s and cause hlskamine release from 
sensitized mast cells. 

Whealing may be prevented by pretreahmnt of the skin 
w~th  petrolatum. Many ant~histamines have been effective. 
PUVA appears to prevent skrn lesions but may not prevent 
the symptoms of pruritus. The provocative test is to apply 
water compresses (35" C 195" F]) to  Lhe skin of the upper 
body for 30  min. 

Galvanic Urticaria 
Galvanic urticaria has been described after exposure to a 
galvantc dev~ce used to treat hyperhidrosis. The relationship 
of this condihon to other forms of physical urticaria remains 
to be established, 

Aversano M, et al: Improvement of chronic idiopathic urtlcaria 
with L-thyrox~ne: a new TSH role In Immune response? Allergy 
2005;60:489. 
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1 CHAPTER & Gonnective Tissue Diseases 

Lupus erythematosus (LE), dermatomyosit~s, scleroderma, 
rheumatoid arthntis, Sjogren syndrome, eosinophillc fasciitis, 
mlxed connective tlssue dlsease, and relapsing polychondri- 
tis are class~fied as connective tissue diseases. Basic to them 
all is a complex anay of autoimmune responses that target 
or affect collagen or ground substance. 

LUPUS ERYTHEMATOSUS 
LE may manifest as a systemic disease or in purelv 
cutaneous forms. Significant overlap occurs and chronic skln 
lesions do not equale with purely cutaneous dlsease. Chronic 
discold lesions may be seen in patients w ~ t h  severe systemic ' lupus erythematosus (SLE).A number o i  patients wlth verru- I cous LE or lupus panniculitis have systemlc d~sease, and 

I most patlents with subacute cutaneous LE have at  least some 
systemic symptoms, although most do not meet the current 
American College of Rheumatology (ACR) criteria for SLE. 
Cutaneous manifestations of LE are classified as in Box 8-1. 

Chronic Cutaneous Lupus Erythernatosus 
Discoid Lupus E~yfhematosus Discoid lupus eryth- 
ematosus (DLE) generally occurs in young adults, w ~ t h  
women outnumbenng men 2:1. Les~ons begin as dull red 

Box 8-1 Classification of cutaneous manifestations of 
lupus erythematosus 

Chronlc cutaneous LE 
\. Discoid LE 

1. Localized 
2. Disseminated 

B. Verrucous (hypeltrophic) LE (Beh~et): usually acrai and 
often lichenold 

C. Lupus etythematosus-lichen planus overlap 
7. Ch~lblain LE 
. Tumid lupus 
. Lupus panniculitls (LE profundus) 

1 .  With no other involvement 
2. With overlying discoid LE 
3. With systemic LE 

. Subacute cutaneous LE 

. Papulosquamous 
I. Annular 
:. Syndromes commonly exhibltlng similar morphology 

1 .  Neonatal LE 
2. Complement deficiency syndromes 
3. Drug induced 

I. Acute cutaneous LE: localized or aeneralized ervthema o I 

macules o r  indurated plaques that develop an adherent scale, 
and evolve with atrophy, scarring, and pigment changes 
(Fig. 8-1). In darker skinned individuals, lesions typically 
demonstrate areas of both hyper- and de-pigmentation. In 
lighter skinned patients, the plaques may appear gray or 
have little pigment altemtion. The hyperkeratosis character- 
istically extends into patulous follicles, producing carpet 
tack-like spines on the undersurface of the scale. These 
spines have been called carpet tacks or lnngzre au chat (cat's 
tongue). 

Very small lesions of DLE may be mistaken for actinic 
keratoses. Some early discoid lesions are very superficial, 
resembling mild seborrheic dermatitis. Others may be brightly 
erythematous or even urticarial. Sometimes erythema is 
minimal, especially in scalp lesions. This may produce the 
clinical appearance of a noninflammatory alopecia, although 
a biopsy demonstrates deep nodular and perifollicular 
lymphoid infiltrates. 

Localized Discoid Lupus Erythematosus 
Dlscold leslons are usually localized above the neck. Favored 
sltes are the scalp, bndge of the nose, malar areas, lower hp, 
and ean. The concha of the ear and external canal are 
frequently mvolved. Some pat~ents present w ~ t h  per~orbital 
edema and erythema. On the scalp most lesions beg~n as 
erythematous patches or plaques that evolve into white, 
often depressed, hairless patches. Perifollicular erythema 
and the presence of easily extractable anagen ham are slgns 
of active d~sease and are helpful in monitonng the response 
to therapy. Scarred areas may appear completely smooth, or 
may demonstrate dilated follicular openings in the few 
remaining follicles. Itching and tenderness are common and 
may rarely be severe. On the lips lesions may be gray or red 
and hyperkeratotlc. They may be eroded and are usually 
surrounded by a narrow, red inflammatory zone. In one 
study, 24% of DLE patlents had mucosal ~nvolvement of the 
mouth, nose, eye, or vulva. Rarely, aggressive squamous cell 
carcinoma arises in long-standing lesions of DLE. 

Fig. 8-1 
Dysp~gmentatlon 
and scamng of 
d~sco~d lupus 
erythematosus 
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Genek~lized Discoid Lupus Erythematosus ~ a c h  the lab within 24 h. Early lesions usually have negative 
Generalized DLE is less common than localized DLE. All or nonspecific immunoEluorescent findings, whereas estab- 
degrees of severity are encountered. Most often the thorax lished lesions usually demonstrate strong mntlnuous 
and upper extremit~es are affected In addition Lo the head granular depos~tion of ~mmunoglobulin and complement 
and neck. 'Ilte scalp may become quite bald w ~ t h  strilcing located at the dermoepidermal junction. Uninvolved s h n  is 
patterns of hyper- and de-pigmentation. Diffuse scarring may negative, and the biopsy should always be from lesional skin 
involve the face and upper extremities, Laboratory ahnor- of a well established ~nflammatory lesion. 
malities, such as an elevated sedfmentation rate, elevated 
antinudear antibodies, single-stranded (ss)DNA antibodies Differential Diagnosis 
or leukopenla are more common with thls form of LE than DLE must often be differentiated from seborrheic dermatitis, 
with locallzed DLE. rosacea, lupus vulgaris, sarcoidosis, drug eruptions, actinic 

The coune of DLE is variable, but 95% of cases confined keratosis, Bowen's disease, lichen planus, tertiary syphilis, 
to the skin at the outset will remain so. Progression from polymorphous light eruption, and lymphocytic mfltration 
purely cutaneous DLE to SLE is uncommon. However, (Jessner). Immunoglobulin deposits dishnguish DLE from 
patients with SLE frequently have discoid lesions. These the latter conditions. LE also demonstrates predominantly 
patients genmlly have systemic involvement early in the CD44 lymphocytes, whereas Jessner's infiltrate may be 
course of their disease, rather than evolving from chronrc composed largely of CD8+ lymphocytes. Seborrheic derma- 
cutaneous LE to SLE. Fever and arthralgia are common in titis does not show atrophy, alopecia, or dilated follicles, and 
patients with SLE and discoid lesions. In patients with has greasy, yellowish scale without follicular plugs.Acra1, lip, 
systemic symptoms, abnormal laboratory tests, such as and scalp lesions of chronic cutaneous LE may demonstrate 
elevation oi antmuclear antibodies (ANAs), antibod~es to lichenoid dermatitis histologically. In these cases, the 
double-stranded (ds)DNA and Clq, leukopenla, hematuna, presence of continuous granular immunoglobulin in addition 
and proteinur~a help to identify patients with SLE and give to cytoid bodies fs a helpful distlnguishlng feature. 
an indication of prognosis. In rosacea, atrophy does no? occur and pustules are nearly 

always found. Apple-jelly nodules (granulomas) are seen 
Childhood Discoid Lupus Erythematosus with diascopy in lupus vulgaris. Sunlight-sensitizing agents, 
Among children with DLE a lack of female predominance, a such as sulfonamides, may produce lesions similar to LE, as 
low frequency of photosensitivity, and a higher progression phototoxic reactions demonstrate vacuolar interface derma- 
to SLE have been noted. In most other respects, the clinical titis. It may benecessary to differentiate syphilis and sarcoid 
presentation and course are similar l o  those in adults. by biopsy and serologic teshng. Polymorphws light eruphon 

(PMLE) is dishnguished by the absence of scarnng and the 
Histology presence of Intensely edematous plaques and papules. DIF is 
The epidermis is usually thin with effacement of the rete generally negative or  nonspecific in PMLE. 
ridge pattern. Compact hyperkeratosis without parakeratois 
is characteristic, and folltcular plugg~ng is typically prominent. Verfucous (HypertrophicJ Lupus Eryfhematosus 
Hydropic degenemtion of the basal layer of the epidermis Non-pruritic papulorlodular lesions may occur on the arms 
and folllcular epithelium results in pigmentary incontmence, Fig. 8-2) and hands, resembling keratoacanthoma or hyper- 
A patehy penvascular and periadnexal lymphoid idamma- trophic lichen planus (LP). Some of these patients have 
tory infiltrate occurs in the superficial and deep demis. The 
infiltrate characteristically surrounds vessels, follicles, and 
the eecrine coil. Increased mucin is often present, and may 
be visible as deposition of a blue to amphophilic substance 
between collagen bundles, or merely as a widening of the 
space between the bundles. Thickening of the basement 
membrane zone may be prominent. 

The histology varies with the stage of the lesion. Acute 
lesions show only patchy lymphoid inflammation and 
vacuolar interface dermatitis. Lesions established for several 
months begin to show hyperkeratosis, basement membrane 
thickening, and dermal mucin. Chron~c, inactive lesions show 
atrophy, with postinflammatory pigmentation and scarrmg 
thtuughouf the dermis. At &s stage, the idammatory infiltrale 
is sparse to absent. Pitosebaceous units, w e p t  for "orpharied" 
arrector muscles, are destroyed. At this stage, the dermis 
appears fibrotic, but an elastic tissue stdm can still distinguish 
the diffuse dermal scar of lupus from the focal wedge-shaped 
superfic~al scam of lichen planopilaris or  follicuIitis decaluans. 
Direct immunofluorescence (DIF) testing of Iesional skin is 
positive in more than 75% of cases, providing that the lesions 
have been active for at least several months. Thnsporting 
specimens in normal saline may result in a higher yield than 
freez~ng or Michel's transport medium, il  the specimen can 

ng. a2 
Hypertrophic lupus 
erythematosus, 
indurated 
hyperkeratotic 
plaques wiih 
ulcerailon. 
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Fig. 8-3 Lip involvement in hypertrophic lupus erythematosus 

SLE, while some have only cutaneous involvement. The 
lips (Fig. 8-3) and scalp may also demonstrate lesions that 
resemble LP or lichen planopilans (LPP). Histologlc sections 
of these lesions typically demonstrate a lichenoid dermatitis, 
and a careful examination for other characteristic skin leslons 
of LE o r  LP, as well as DIF testing, may be critlcal in estab- 
llshing a diagnos~s Basement membrane zone thickening, 
dermal mucin, eccnne coil involvement, and subcutaneous 
nodular lymphoid Infiltrates are features of LE that are 
not found in LP. DIF may demonstrate continuous granular 
~mmunoglobulin deposition in cases of hchenold LE. In 
cases where only cytold bodies are present, they tend to be 
restricted to the dermoepidermal ]unct~on rather than 
extending deep into the follicle or fibrous tract remnants. 
Shaggy fibrin may be seen in both LPP and LE, but tends to 
extend deep into the follicle In cases of LPP. 

Lupus Erythematosus-Lichen Planus Overlap 
Syndrome In additlon to the cases of hypertroph~c LE 
wlth llchenoid histology discussed above, there are patlents 
with a true overlap syndrome wlth features of both LE and 
LP. The les~ons are usually large, atrophic, hypopigmented, 
red or plnk patches and plaques. Plgment abnormalities 
become prominent over tlme, and fine telanglectasla and 
scaling are usually present.The extensor aspects of the extrem- 
ities and midline back are typically affected. Prominent 
palmoplantar involvement is characteristic and tends to be 
the most troublesome feature for these patients (Fig. 8-4). 
Nail dystrophy and anonychia may occur, Scarring alopecia 
and oral involvement have been noted in some patients.The 
histology of individual leslons has features of LP andlor LE. 
DIF usually suggests the former, but ~mmuofluorescence may 
demonstrate a continuous granular deposltion of immuno- 
globulin. Response to treatment is poor, though potent 
topical corticosteroids, dapsone, thalidomlde or  isotrehnoin 
may be effective. Some patients require immunosuppressive 
therapy wlth agents such as mycophenolate mofetil or 
azathioprine. It should also be noted that ant~malar~als can 
occas~onally produce a lichenoid drug eruption in patients 
with LE. 

Chilblain Lupus Erythematosus Chilblain LE 
(Hutchinson) is a chronic, unremitting form of LE wlth the 
fingertips, rims of ears, calves, and heels affected, espec~ally 

Fig. 8-4 Characteristic palmar involvement 
overlap syndrome. 

in lupus lichen pianus 

ln women. It is usually preceded by DLE on the face. 
Systemic involvement is sometlmes seen. Mlmicry of 
sarcoidosls may be striking. Cryoglobulins and antlphospho- 
llpid antibody should also be sought. 

Tumid Lupus Erythematosus Tumid LE a a rare, but 
distinctive entity. Patients present with edematous erythema- 
tous plaques, usually on the trunk. H~stolog~cally, the lesions 
demonstrate a patchy superficial and deep penvascular and 
periadnexal lylnphold infiltrate that frequently affects the 
eccrine coil. Dermal mucln deposltion 1s typlcal and may be 
striklng.The lesions generally respond readily to ant~malarials. 
Tumid LE shares may features with reticular erythematous 
mucinosis, and some authorities consider them to be closely 
related entlhes. 

Lupus Erythematosus Panniculitis (Lupus Erythe- 
matosus Profundus) Patients with thls type of LE 
develop subcutaneous nodules that are commonly firm, 
sharply defined, and nontender.The proximal extremities are 
usually involved. Usually the overlying skin a normal, but 
overlying discoid or tumld leslons may occur. Some cases are 
discovered incidentally when an unrelated lesion is biopsled. 
The lesions may heal with deep depressions from loss of the 
pannlculus. LE panniculitis is characteristically chronic and 
occurs most often in women between the ages of 20 and 45. 
Many patients have DLE at other sites, or less typ~cally in the 
overlying skm. 

Histologlc sections demonstrate lymphoid nodules in the 
subcutaneous septae, necrosls of the fat lobule, and fibrinoid 
or hyaline degeneration of the rema~ning hpocytes. Lipo- 
membranous change, resembling frost on a window pane, is 
more typical of stasis pann~culitis (lipodermatosclems~s), but 
may be noted focally in LE pann~culitis. The overlying epi- 
dermis may show basal hquefaction and follicular plugging, 
or may be normal. It is not uncommon to see dermal lympb- 
oid nodules or vertical columns of lymphoid cells in fibrous 
tract remnants. Dermal mucin may be prormnent and dermal 
collagen hyalinization (resembling that seen in morphea) may 
be present. Continuous granular deposltion of immunoglobu- 
Iln and C3 may be seen at the dermoepldermal junctron. In 
active cases, abundant fibrin is usually noted in the panniculus. 

The most Important enhty to conslder in the differential 
diagnosis is subcutaneous pann~culitis-like lymphoma. 
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atypical lymphocytes, and the presence of constitutional 
symptoms. Erythmphagocytosis may be present focally, and 
T-cell clonality can usually be demonstrated. The infiltrate 
may be CD8 dominant or may label strongly for CD56 (as 
In natural killer cell lymphoma) or CD30 (as in anaplastic 
lymphoma). CD5 and CD7 expression may be reduced 
(abherrent loss of pan-T-markers). Unfortunately, T-cell 
clonality, erythmphagocytosis, CD8 predominance, and loss 
of CD5 or CD7 may also be seen m cases of LE panniculitis 
that respond to antimalarials or corticosteroids and do not 
progress to clinical lymphoma. Taken together, these data 
suggest that some cases of lymphoma may be virtually 
indist~nguishable from LE pann~culitis or that some cases of 
LE panniculitis represent an abortwe lymphold dyscras~a 

Subacute Cutaneous Lupus Erythematosus 
Sontheimer, Thomas, and Gilliam in 1979 described a 
clinically distinct subset of cases of LE to which they gave 
the name subaclrte nrtn71eous lupus erythemntosus (SCLE). 
Patients are most often white women aged 15  to 40. 
SCLE patients make up approximately 10% to 15% of the 
LE population. Lesions are scaly and evolve as polycyclic 
annular lesions (Fig. 8-5) or psoriasiform p1aques.The lesions 
vary fmm red to pink with faint violet tones.The scale is thin 
and easily detached, and telangiectasia or dyspigmentation 
may be present. Follicles are not involved, the lesions tend to 
be transient or migratory, and there is no scarring. Lesions 
tend to occur on sun-exposed surfaces of the face and neck, 
the V portion of the chest and back, and the sun-exposed 
areas of the arms. Photosensitivity is prominent in about half 
of patients. Concomitant DLE is present in 20% of cases. 

Roughly three-quarters of patients have arthralgia or 
arthritis, 20% have leukopenia, and 80% have a positive 
antinuclear antigen (ANA) test (usually in a particulate 
pattern). Roughly a third of patients meet the American 
Rheumatism Association (ARA) criteria for a diagnosis of 
SLE. The majority of cases have antibodies to RolSSA 
antigen, and most are positive for HLA-DR3. LaISSB may 
also be present and many patients have overlap features with 
Sjogren syndrome.The disease generally runs a mild course, 
and renal, central nervous system (CNS), or vascuIar com- 

and antimalarial agents. Drug-induced SCLE is most 
commonly related Lo hydrochlorothiazide, but may also be 
seen wlth angiotensin-convertmg enzyme (ACE) inhibitors, 
calcium-channel blockers, interferons (IFNs), antlconvul- 
sants, griseofulvin glyburide piroxicam, penicillamine, 
spironolactone, and statins. 

Histopathology 
Vacuolar interface derniatltis is a universal finding m active 
lesions. Mlld hyperkeratosls and parakeratosis may be 
present. Chronic changes of DLE, such as follicular plugging, 
basement membrane zone thickening, and heavy Iymphoid 
aggregates are usually lackmg. Dermal mucin 1s vanable. 
DIF is positive in lesions in only about one-third of cases. 
A dustlike particulate deposition of IgG in epidermal nuclei 
of Ro-positive patlents may be present and 1s a helpful 
d~agnostlc findmg 

Neonatal Lupus Erythematosus 
Most infants w ~ t h  neonatal lupus are girls, born to mothers 
who carry the RoISSA antibody.These infants have no skln 
lesions at birth, but develop them during the first few 
weeks of 11fe.Annular erythematous macules (Fig. 8-6), and 
plaques may appear on the head (Fig. 8-7) and extremities. 
Perioccular involvement (raccoon eyes) may be promment. 
Wlth time, the lesions fade and become atroph~c. Telangiec- 
tasia or dermal muc~nosis in an acral papular pattern may 
be the predominant findlngs in some cases. Telanglectatlc 
macules or anglomakous papules may be found in sun- 
protected sites such as the diaper area, may occur mde- 
pendent of active lupus skin lesions, and may be persistent. 
The skin lesions usually resolve spontaneously by 6 months 
of age, and usually heal without significant scarring, although 
atrophy may be present. Dyspigmentation and persistent 
telangiectas~as may remain for months to years. Half of the 
mothers are asymptomatic at the tlme of del~very, although 
many will subsequently develop arthralgia, Sjogren 
syndrome or other m~ld systemic findmgs. 

Rg. 8-5 Annular lesions of subacute cutaneous lupus Fig. 8-6 Annular erythematous lesions of neonatal lupus 
erythernatosus. erythematosus. 
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ng. E7 Indurated coalescing lesions of neonatal lupus 
erythematosus. 

Although the skin lesions are transient, half the patients 
have an associated isolated congen~tal heart block, usually 
third degree, which is permanent. Some Infants have only 
this manifestation of LE, and for cardlac lesions alone 
there 1s no female predominance. In children wlth cutaneous 
involvement, thrombocytopenia and hepatic disease may 
occur as frequently as cardiac disease. 

There 1s a strong assoclatlon w ~ t h  RolSSA autoantibody. 
Nearly all mothers, and hence nearly all infants, are posihve 
for this antibody, although some mothem are also positlve for 
LalSSB and some with only UlRNP ant~bodies have been 
described. Infants with only UlRNP antibodles have not 
developed heart block. There IS linkage to HLA-Dr3 in the 
mother.The risk that a second child will have neonatal LE is 
approximately 25%. Japanese infants apparently differ 
in that they may express anti-dsDNA antibodles and 8% 
progress to SLE. In unselected women wlth anti-Ro anti- 
bodies, only 1% to 2% will have an lnfant wlth neonatal LE. 

Complement Deficiency Syndromes 
Although defic~ency of many complement components may 
be associated with LE-like conditions, deficiencies of the 
early components, espec~ally C2 and C4, are most charac- 
teristic Many such cases are found to have photosensit~v~ty 
annular SCLE lesions and RolSSA ant~body format~on, 
Patients with C4 deficiency often have hyperkeratosis of the 
palms and soles. Heterozygous deficiency of either comple- 
ment component C4A or C4B has a frequency of approx- 
imately 20% in whlte populations. Homozygous deficiency 
of both is rare, and affected patients may present wlth 
SLE with mesangla1 glomerulonephrltis, membranous 
nephropathy, and severe skin lesions Although frequently 
asymptomatic, homozygous C2 defictency can cause severe 
infections, SLE, and atherosclerosis. 

Systemic Lupus Erythematosus 
Young to middle-aged women are predominantly affected 
with SLE, manifesting a w ~ d e  range of symptoms and slgns. 
Skln involvement o c c m  in 80% of cases and is often helpful 
in arriving at  a diagnosis. Its importance is suggested by the 
fact that four of the ACR's 11 criteria for the d~agnosis of 
SLE are mucocutaneous findings. The d~agnost~c criter~a are 
as follows: 

Malar rash 
Discold rash 

Photosensitivlty 
Oral ulcers (21%) 
Arthritis 
Proteinuna >0.5 glday or casts 
Neurologic disorders (seizures or psychosis in the 
absence of other known causes) 
Pleuritislpericard~tis 
Blood abnormalities (mcludmg hemolytic anemia, 
leukopeuia, thtombocytopenia) 
Immunologic disorders such as antiasDNA antibody, 
anti-Stn, antiphospholipid antibodies (based on IgG 
or IgM antlcardiohpm ant~bodles, lupus anticoagulant 
or a false-positive serologic test for syphills known for 
at least 6 months) 

- 

Posltive ANA blood test 
For identification of patlents in clinical studies, a patient 

may be said to have SLE if four or more of the above critena 
are satisfied, serially or simultaneously. I t  is important to 
note that many patients present wlth autoantibodies, arth- 
ralg~a, and constituttonal signs, but do not meetACR crltena 
for SLE. With time, patients may evolve to meet all criteria 

Cutaneous Manifestations 
The characteristic butterfly facial erythema seen in patients 
with SLE is a common manifestation of acute cutaneous LE. 
The eruption usually begins on the malar area and the bridge 
of the nose. There may be associated edema. The eals and 
chest may also be the sites of early lesions. Biopsies at all 
sites show interface dermatitis and a scant perivascular 
lymphoid infiltrate. The eruption may last from a day to 
several weeks, and resolves without scarring. There may be 
more widespread erythema in some cases. I 

Bullous lesions of LE (BLEJ (fig. 8-8) occur as single ! 
or grouped vesicles or bullae, often widespread, with a I 
predilection for sun-exposed areas. Rarely, they may itch. 
Most sets of published criteria require that patients with BLE ! 
meet ACR criteria for SLE, but patients exist who have 
identical bullous lesions and iewer than four ACR criteria. 
ACR criteria are critical to ensure that patients with similar ! 
severity are enrolled in clinical trials, but they sometimes fall 
short in the evaluation of a given patient. Histologically, 
neutrophils accumulate at the demoepidermal junction and I 

within dermal papillae. In bullous lesions, there is a sub- ! 
epidermal bulla containing neutrophils. Fluorescence with 
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IgG, IgM, .,,., -. -- :ommonly present in ..uular 
or linear pattern at the basement membrane zone on DIF 
testing. They are found in or below the lamina densa on 
immunoelectron microscopy. Most of these patients are 
HLA-DRZ positive. The recognition of this subset as a 
distinct one is made clear by its often dramatic therapeutic 
response to dapsone. Epidermolysis bullosa acquisita is 
histopathologically and immunopathologically identical 
since both diseases are mediated by circulating antibodies 
against type VII collagen. Dapsone is usually ineffective in 
epide~molysis bullosa acquisita. Bullous lesions may also 
occasionally arise as a result of Iiquifactive degeneration of 
the basal cell layer or full-thickness epidermal necrosis 
resembling toxic epidermal necrolysis. 

A variety of vascular lesions occur in 50% of cases of 
SLE. Often the fingertips or toes show edema, erythema, or 
telangiectia. Nailfold capillary loops in LE are more likely to 
show wandering glomeruloid loops, whereas dermatomyo- 
sitis and sclerodenna capillary loops demonstrate sym- 
metrical dilatation and dropout of vessels. Capillary loops in 
the Osler-Weber-Rendu syndrome demonstrate ectasia of 
half of the capillary loop. Erythema multiforme-like lesions 
may predominate; this has been termed Rowell syndrome. 
Rarely, toxic epidermal necrolysis may be associated with 
lupus. 

In addition to periungual telangiectasia, red or spotted 
lunulae may be present in patients with SLE. The palms, 
soles, elbows, knees, or buttocks may become persistently 
elythematous or  purplish, sometimes with overlying scale. 
Diffuse, nonscarring hair loss is common. Short hairs in the 
frontal region are referred to as lupus hairs (Fig. 8-9). These 
hairs result from a combination of chronic telogen effluvium 
and increased hair fragility. 

Mucous membrane lesions are seen in 20% to 30% of SLE 
patients. Conjunctivitis, episcleritis, and nasal and vaginal 
ulcerations may occur. Oral mucosal hemorrhages, erosions, 
shallow angular ulcerations with surrounding erythema, and 
gingivitis occur commonly. Erythema, petechiae, and 
ulcerations may occur on the hard palate. 

Multiple eruptive dermatofibmmas have been described in 
SLE. Leg ulcers, typically deeply punched out, and with very 
little inflammation, may be seen on the pretibial or  malleolar 
areas. Many of these patients present with a livedoid pattern 
and many have an antiphospholipid antibody. Sneddon syn- 
dmrne is composed of livedo reticularis and strokes related 
to a hyalinizing vasculopathy. 

I 
Flg. 8-9 Lupus halr, short rninlaturized hairs affecting the anterior 
hairline. 

Calc~nosis cutis is uncommon but ,.-, -- dramatic. 
Also seen ~nfrequently are plaque-like or papulonodular 
depositions of mucin. These reddish-purple to skin-colored 
lesions are often present on the trunk and arms or head and 
neck. Finally, a symmetr~cal papular eruptcon of the extrem- 
ities may occur. These skin-colored to erythematous lesions 
with a smooth, ulcerated, or  umbilicated surface may show 
vasculitis or, m older lesions, a palisaded granulomatous 
inflammation.These occur in patlents with SLE, rheumatoid 
arthritis, or  other immune complex-mediated dlsease. 'lhrs 
eruption has been referred to as pal~saded neutrophilic and 
granulomatous dermatitis of immune complex disease. 

Systemic Manifestations 
Most organs can be involved; the symptoms and findings are 
often due to immune complex disease, especially vasculitis. 
The earliest changes noted may be transitory or migratory 
arthralgia, often with periarticular inflammation. Fever, 
weight loss, pleuritis, adenopathy, or acute abdominal pain 
may occur. Arthralgia is often the earliest abnormality and 
may remain the sole symptom for some time. Ninety-five 
percent of SLE patients will manifest this symptom. 
Arthralgia, deforming arthropathy, and acute migratory 
polyarthritis resembling rheumatoid arthritis may all occur 
as manifestations of SLE. Avascular necrosis of the femoral 
head has been observed. Although this is a known compli- 
cation of systemic corticosteroid therapy, it has occurred also 
in patients with SLE who have never had corticosteroids. 

Thrombosis in vessels of various sizes and thrombo- 
embolism may be a recurring event. It may be attributed to 
a plasma constituent paradoxically called lupus anticoagu- 
lant (LA) because it causes prolonged coagulation studies 
in vitm, but thrombosis in vivo. The finding of a lupus anti- 
coagulant is usually associated with antiphospholipid 
antibodies. These may be anticardiolipin antibodies, but 
other types of antiphospholipid antibodies (antiphospha- 
tidylserine, antiphosphatidylinositol, and antiphosphatidyl- 
ethanolamine) may occur. Antiphospholipid antibodies 
and elevated homocysteine may each increase the risk of 
thrombosis. Antiphopholipid antibodies are associated with 
early-onset organ damage. Many, but not all, patients have a 
false-positive blood test for syphilis. In one study, inflam- 
matory lesions of SLE and infections were the most common 
causes of death during the initial 5 years of disease, while 
thromboses were the most common cause of death after the 
first 5 years. 

Renal involvement may be of either nephritic or nephrotic 
type, leading in either case to chronic renal insufficiency 
with proteinuria and azotemia. Active nephritis is unlikely in 
the absence of anti-dsDNA. Both anti-dsDNA antibody and 
anti-Clq antibody are of relatively high specificity for active 
nephritis. Hypercholesterolemia and hypoalbuminemia may 
occur. Immunoglobulin and complement components have 
been found localized to the basement membrane of glomer- 
uli, where vasculitis produces the characteristic "wire-loop" 
lesion, 

Myocarditis is indicated by cardiomegaly and gallop 
rhythm, but the electrocardiographic changes are usually not 
specific. Pericarditis (the most frequent cardiac manifestation) 
and endocarditis also occur. Raynaud phenomenon occun 
in about 15% of patients; these individuals have less renal 
disease and consequently lower mortality. 
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The CNS may be involved with vasculitis, manifested 
by hemiparests, convulsrons, epdepsy, dlplopla, retinltis, 
choroidltis, psychosis, and other personality disorders. 
Llvedo reticulans is a marker for patients at risk for CNS 
lesions (Sneddon syndrome, see above). 

Idiopathic thrombocytopenlc purpura 1s occas~onally the 
forerunner of SLE. Coombs-positwe hemolytic anemia, neu- 
tropema, and lymphopenia are other hematologic findings. 
Gastrointestinal mvolvement may produce symptoms o l  
nausea, vomrting, and diarrhea. Frequently the intestlnal 
wall and the mesenteric vessels show vascul~tis. Pulmonary 
involvement with pleural effusions, intentltlal lung disease, 
and acute lupus pneumonitis may be present. Sjogren 
syndrome (keratoconjunctivitis sicca) and Hashimoto 
thyroiditis are assoclated wlth SLE Overlap with any of 
the connectrve tissue diseases may be seen, and occurs 
in approximately 25% of patients. Muscular atrophy may 
accompany extreme weakness so that dermatomyositis may 
be suspected. Myopathy of the vacuolar type may produce 
muscular weakness, myocardial dlsease, dysphagia, and 
achalasia of the esophagus. Steroid myopathy may also 
occur. The serum aldolase level may be elevated with a 
normal creatlne phospholclnase. 

A htstory of exposure to excessive sunlight before the 
onset of the dlsease or before an exacerbation is sometimes 
obtained. Some patients may suffer only mild constitutional 
symptoms for weeks or months, but lmmedialely after expo- 
sure to strong sunllght they may develop the facial eruptlon 
and severe disease complications. 

Hydralazlne, procainamide, sulfonamides, penlcillln, anti- 
convulsants, minocycline, and isoniazid have been unplicated 
as causes of drug-induced LE. Most drug-induced lupus is 
associated with a positlve ANA test, anllhlstone antibodles, 
and sometunes serositis. Penicillamlne induces (or unmasks) 
true SLE, and etanercept has produced a range of findings, 
tncluding SLE. 

Childhood Systemic Lupus Erythematosus The 
onset of ch~ldhood SLE occurs between the ages of 3 and 15, 
w ~ t h  girls outnumbenng boys 4:l. The skin manifestations 
may be the typlcal butterfly eruption on the face and photo- 
sensitivity. In addition, there may be morb~lliform, bullous, 
purpuric, ulcerating, or  nodose leslons. The oral mucosa 1s 
frequently involved. 

Skin eruptions may be assoclated w ~ t h  joint, renal, 
neurologic, and gastrointestinal drsease. Weight loss, fatigue, 
hepatosplenomegaly, lymphadenopathy, and fever are other 
manifestations. Pedialrlc patients with SLE and anti- 
phospholipid antibodles, spec~fically lupus anticoagulants, 
are at high risk of developing thtamboembolrc events. 

Pregnancy Women wlth LE may have successful preg- 
nancies, although there might be difficulty in conceiving, and 
mlscarnages occur w ~ t h  greater frequency, especially among 
those with antiphospholipid antibodies. The course of preg- 
nancy may be entirely normal, wlth remission of the LE, or  
the symptoms of LE may become worse. Risk of fetal death 
is Increased in women with a previous history of fetal loss 
and anticardiolipin or  anti-Ro antlbodies. Low-dose aspinn 
15 often used in the former instance. For the patient with 
these antibodles but without a h~stoiy of prevlous fetal loss, 
the risk of fetal loss or neonatal lupus is low. In most cases, 

the pregnancy itself is well tolerated, although a flare of 
SLE may occur during the postpartum period. Several 
studies have failed to demonstrate a clinically significant 
association between olal contlaceptive use and flares of 
SLE. There is a hlgh incidence of thromboses in women 
w ~ t h  antiphospholiptd antibodles and oral contraceptives 
containtng second- or third-generation progestogens may 
induce a higher nsk. 

Etiology A famtly history of connectlve tissue disease is a 
strong n'sk factor for all forms of LE. HLA and gene linkage 
studies suggest a strongly heritable component, and some 
skin leslons of LE follow lines of Blaschko, suggesting post- 
zygotlc mutation or loss of heterozygoslty for a genetic 
locus. The C-reactive protein (CRP) response is defective in 
patients with flares of SLE, and the gene locus for CRP maps 
to 1q23.2 within an interval linked with SLE. Gene poly- 
morphism~ in APRIL, a member of the tumor necrosis factor 
(TNF) family, have also been linked with SLE. Strongllnkage 
has been found w ~ t h  SLE at 5p15.3, lq23,  lq31, l lq14 ,  
12q24, and 16q12, as well as other candidate sites Linkage 
dlffen in different ethnic groups and different climcal subsets 
of lupus. Taken together, these data suggest polygenebc 
susceptibility to LE. 

Both ultraviolet (UV)B and UVA can upregulate antigen 
expression and cytoklnes, and cause release of sequestered 
antigens and free ladical damage. All of these mechanisms 
may contribute to photosensitivity and UV-induced flares of 
systemlc d~sease. 

Seveizl aspects of the altered immune response are worth 
particular attention. T-suppressor-cell function is reduced in 
patients with LE. Overproduction of y-globuhns by B-cells 
and reduced clearance of Immune complexes by the reticulo- 
endothelial system may contribute to complement-mediated 
damage. Extemalizatlon of cellular antigens, such as RolSSA 
in response to sunhght, may lead to cell injury by way of 
anllbody-dependent cellular cytotox~clty. 

HLA-Dr4 individuals, who are slow acetylators, are 
predisposed to develop hydralazine-mduced LE.Antibody to 
the histone complex H2A-H2B is closely associated with 
dlsease. In most drug-mduced LE, antibodies are directed 
against histones Exceptions include penicillamine and 
etanercept, which may induce or unmask native disease with 
anh-dsDNA antlbodies. Drugs implicated in SCLE are listed 
earlier in thls chapter. L-Canavanine, an ammo acid found 
In alfalfa sprouts and tablets, can also induce or worsen 
SLE. There is little credible data regarding other posslble 
aggravating dietary factors, but some reports have implicated 
excess calories, excess protein, high fat ((especially saturated 
and omega-6 polyunsaturated fatty acids), excess zinc, and 
excess imn. Well designed studies are needed. Cigarette 
smoking 1s associated with tncreased dlsease activity in SLE, 
and can interfere with the effects of antimalanal drugs. 

Laboratory Findings 
There may be hemolyt~c anemia, thrombocytopen~a, 
lymphopenia, or leukopenia; the erythrocyte sedimentation 
rate (ESR) is usually markedly elevated during actlve disease, 
Coombs test may be positive, there is a biologic false- 
positlve test for syphilis, and a rheumatoid factor may be 
present. Levels of IgG may be high, the albumin-to-globulin 
ratio is reversed, and the serum globulin is increased, espe- 
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r .,.., ...- y-globu .... -r cc, flu-.ion. Albumin, red blood cells, 
and casts are the most frequent findings in the urine. 

immunologic Findings 
1. ANA iest.This is positive in 95% of cases of SLE. 

Human substrates, such as Hep-2 or KB tumor cell 
lines, are far more sensitive than mouse substrates. 
ANA pattern has some correlation with clinical 
subsets, such as a shrunken peripheral pattern in 
SLE with renal disease, a fine particulate pattern in 
subacute cutaneous LE, and a homogeneous pattern 
with antihistone antibodies. 

2. Lupus erythe~natosus cell test.This is specific but 
not very sensitive and has been deleted from the 
ACR criteria. 

3. Double-stranded DNA. Anti-dsDNA, anti-native 
DNA. Specific, but not very sensitive. Indicates high 
risk of renal disease, and correlates with a shrunken 
peripheral ANA pattern and positive DIF in 
sun-protected skin. 

4. Anti-SIII antibody. Sensitivity less than 10% but with 
very high specificity. 

5. Antinuclear ribo~tucleic acid protein (anti-nRNP). 
Very high titers are present in mixed connective tissue 
disease. Lower titers may be seen in SLE. 

6. Anti-La antibodies. Common in SCLE and Sjogren 
syndrome, occasionally found in SLE. 

7. Anti-Ro antibodies. Found in about 25% of SLE and 
40% of Sjogren cases. More common in patients with 
SCLE (70%), neonatal LE (95%), C2- and 
C4-deficient LE (50-75%), late-onset LE (75%), and 
Asian patients with LE (5060%).  Photosensitivity 
may be striking, and externalization of the antigen is 
seen after UV exposure. 

8. Serunz conrplement. Low levels indicate active 
disease, often with renal involvement. 

9. Lupus baud test. Direct cutaneous 
immunofluorescence. Continuous granular deposits of 
immunoglobulins and complement along the 
delmoepidermal junction occur in more than 75% of 
well established lesions of DLE. In SLE, it is commonly 
positive in sun-exposed skin. A positive test in normal 
protected skin correlates with the presence of 
anti-dsDNA antibodies and renal disease.The test is 
seldonl performed, as the same population of patients 
can be detected with anti-dsDNA antibodies. 

10. Anti-ssDNA antibody. Sensitive but not specific. Many 
are photosensitive. An IgM isotope seen in DLE may 
identify a subset of patients at iisk for developing 
systemic symptoms. 

11. Antiplzospholipid a~rtibodies. Both the anticardiolipin 
antibody and the lupus anticoagulant are subtypes of 
these.They are associated with a syndrome that 
includes venous thrombosis, arterial thrombosis, 
spontaneous abortions, and thrombocytopenia. Livedo 
reticularis is a frequent skin finding and nonfading 
acral microlivedo, small cyanotic pink lesions on the 
hands and feet, is a subtle clue to the presence of these 
antibodies.Antiphospholipid antibodies may occur in 
association with Jupus, other connective tissue 
disease, or as a solitary event. In the latter case i t  is 
referred to as the pri~nary ontiphospholipid sy~ldrome. 

Differential Diagnosis 
SLE must be differentiated from dermatomyositis, erythema 
multiforme, polyarteritis nodosa, acute rheumatic fever, 
rheumatoid arthritis, pellagm, pemphigus erythematosus 
(Senear-Usher syndrome), drug eruptions, hyperglobulin- 
emic purpura, Sjogren syndrome, necrotizing angiitis, and 
myasthenia gravis. In SLE there may be fever, arthralgia, 
weakness, lassitude, diagnostic skin lesions, an increased 
ESR, cytopenias, proteinuria, immunoglobulin deposition at 
the demoepidermal junction, and a positive ANA test. 
Biopsies of skin lesions and involved kidney may also be 
diagnostic. 

Treatment 
Some genela1 measures are important for all patients with 
LE. Exposure to sunlight must be avoided, and a high sun- 
protection factor (SPF) sunscreen should he used daily. 
Photosensitivity is frequently present even if the patient 
denies it, and all patients must be educated about sun 
avoidance and sunscreen use. The patient should also avoid 
exposure to excessive cold, to heat, and to localized trauma. 
Biopsies and scar revision will often provoke a flare of the 
disease.Women with SLE have an increased risk of osteopo- 
rosis, independent of the use of corticosteroids. Bone density 
should be monitored, and calcium and vitamin D supple- 
mentation should be considered. Some women will benefit 
from bisphosphonate therapy, especially if corticosteroids 
are used. The most rapid bone loss with corticosteroid 
thelapy occurs at the onset of treatment, so bisphosphonate 
therapy should not be delayed. Patients who will be treated 
with immunosuppressive agents should receive a tuberculin 
skin test as well as a thorough physical examination.Aggres- 
sive treatment is often necessary for discoid lesions and 
scarring alopecia. The slowly progressive nature of these 
lesions, and the lack of systemic involvement, may lead to 
inappropriate therapeutic complacency. The result is slow, 
progressive disfigurement. 

Local Treatment The application of potent or super- 
potent topical corticosteroids is beneficial. Occlusion may be 
necessary and may be enhanced by customized vinyl appli- 
ances (especially for oral lesions) or surgical dressings. Tape 
containing corticosteroid (Cordran) is sometimes helpful. 
The single most effective local treatment is the injection of 
corticostemids into the lesions. Triamcinolone acetonide, 2.5 
to 1 0  mglmL, is infiltrated into the lesion through a 30-gauge 
needle at intervals of 4 to 6 weeks. No more than 40 mg of 
triamcinolone should be used at one time. Steroid atrophy is 
a valid concern, but so is the atrophy and scar produced by 
the disease.The minimal intmlesional dose needed to contml 
the disease should be used; but when the response is poor, it 
is generally better to err on the slightly more aggressive side 
of treatment than to undertreat. Topical macrolactams 
(topical calcineurin inhibitors) may also be useful as second- 
line topical therapy. 

Systemic Treatment The safest class of systemic agents 
for LE is the antimalarials. Retinoids are second-line agents 
and are particularly helpful in treating hypertrophic LE. 
Systemic immunosuppressive agents are often required to 
manage the systemic manifestations of LE, and are third-line 
systemic agents for cutaneous LE.Thlidomide can be effec- 



tive but its use IS limited by the r ~ s k  of teratogenicity and 
neuropathy. Dapsone is the drug of cholce for bullous sys- 
temlc LE, and may be ef[ective in some cases of SCLE and 
DLE. Oral prednisone is generally reserved for acute flares 
of disease. 

Antimalarials 
Hydroxychloroquine (Plaquenil), at a dose equal to or less 
than 6.5 mglkglday, has an excellent safety profile, and is 
gene~xlly used as first-line systemtc therapy in most forms of 
cutaneous LE. If no response occurs after 3 months, another 
agent should be considered. Chloroquine (Aralen) is 
effective in a dose of 250 mglday for an average adult, but is 
difficult to procure. Quinacrine (Atabrine), 100 mglday, may 
be added to hydroxychloroqulne, slnce t h ~ s  adds no 
increased r ~ s k  of retinal toxicity. Qu~nacnne is also difficult 
to procure and carrles a h~gher risk of disfiguring pigmen- 
tatlon than the other ant~malanals. Systemic treatment can 
sometimes be reduced or stopped durlng the winter months. 

Ocular t ox~c~ ty  is rare with doses of hydroxychloroquine 
equal to or less than 6.5 mglkglday. Ophthalmologic consul- 
tation should be obtained before, and at 4- to 6-month 
~ntervals during, treatment. Constriction of v~sual fields to 
a red object and paracentral scotomas are rare at the 
lecommended dose, but even a small r ~ s k  of loss of vision 
must be taken ser~ously,The finding of any visual field defect 
or  pigmentary abnormal~ty 1s an indication to stop 
antimalanal therapy. 

Other reported side effects with antimalarials Include 
erythroderma, erythema multiforme, purpura, urticaria, 
nervousness, tinnitus, abducens nerve paralysis, toxic psy- 
choses, leukopenla, and thrombocytopen~a. Ant~malar~als, 
except in veiy small doses, w~ l l  exacerbate s k ~ n  disease o r  
cause hepatic necrosls in patients w ~ t h  porphyria cutanea 
tarda.They may also worsen or induce psoriasis. Quinacrine 
produces a yellow discoloration of the skin and conjunctivae. 
Qurnacr~ne has also been known to produce blue-blaclc 
p~gmentat~on of the hard palate, nailbeds, cartilage of the 
ears, alae nasl, and sclerae. Other antllnalar~als may also 
larely produce a blue-black p~gmentat~on of skin. Bullous 
erythema multiforme, lichenoid drug eruption, nausea, 
vomiting, anorexla, and d~arrhea may develop. Aplastic 
anernla has rarely been noted in long-term therapy. A 
patient's brown or red hair may turn light blond. 

Corticosterolds 
Systemic corticosteroids are highly effective lor widespread 
or disfiguring lesions, but disease activity often rebounds 
quickly when the drug is discontinued. Because of long-term 
side effects, corticosteroid treatment should be limited to 
short (generally 3 weeks or less) courses to treat flares of 
disease or to obtain initial control while antiinalarial therapy 
is being initiated. In cases with renal or neurologic involve- 
ment, corticosteroids should be administered in doses 
adequate to control the disease, while treatment with a 
steroid-sparing regimen is initiated. Treatment with 
1000 mglday intravenous methylprednisolone for 3 days, 
followed by oral prednisone, 0.5 to 1 mglkglday, is effective 
in quickly revelsing most clinical and serologic signs of 
activity of lupus nephritis. In general, the corticosteroid dose 
should be optimized to the lowest possible that controls 
symptoms and laboratory abnormalities. 

lrnmunosuppressive Therapy 
Aggress~ve treallnent protocols with agents such as pulse 
cyclophosphamide (w~th  hydration and MESNA to prevent 
bladder toxlc~ty) have greatly improved the outcome of renal 
LE. Other lmmunosuppresslve agents, including azathio- 
prine, methotrexate, and mycophenolate mofetil are often . . 
employed as steroid-sparing agents for refractory cutaneous 
disease. 

Other Therapy Isotretinoin theiapy, in doses of 1 mgl 
kglday may be effective, especially in hypertrophic or lichen- 
oid lesions of LE. Rapid relapse may be noted when the drug 
is discontinued. Dapsone, clofazimine, acitretin, IFN-u 2a, 
auranofin (oral gold), high-dose intravenous y-globulin, and 
thalidolnide have all been reported as effective in anecdotal 
use or limited trials. Pulsed dye laser has been shown to be 
effective for some erythematous lesions of cutaneous LE, but 
should be used cautiously, as it may also cause flares of 
disease. Flares of disease are also common with surgical 
modalities used to improve scarring or alopecia. Anti-CD20 
monocional antibody (rituximab) has been used successfully 
to treat life-threatening refixctory SLE with renal and CNS 
involvement, as well as for hypocomplementemic urticaria1 
vasculitis related to LE. Although lupus is a photosensitive 
disorder, UVA-1 therapy appears to be a useful adjuvant 
treatment modality in some patients. 
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Dermatomyositis (DM) is typically characterized by inflam- 
matorv mvositis and skin disease. althoush amvouathic DM . . - - A 

(DM with subclinical or absent myopathy) also occurs. 
Muscle involvement without skin changes i s  called poly- 
,~zyoszhs (PM). With or without skin lesions, weakness of 
proximal muscle groups i s  characteristic. 

Skin Findings 
Usually the disease begins with erythema and edema of 
t11e iace and eyelids. Eyelid involvement (Rg. 8-10) may be 
characterized by pruritic and scaly pink patches, edema, and 
pinkish-violet (heliotrope) discoloration or bullae. Pruritic 
scaly pink patches are often seen in amyopathic DM. Edema 



Fig. 8-10 Heliotrope rash in a patient with dermatomyositls 

Fig. 8-11 Atrophic coalescing lesions of demlatomyositis on the 
and pinkish-violet discoloration are often signs of inflamma- 

. tion in the underlying striated orbicularis oculi muscle, 
lather than the skin itself. In such cases, the eyelids may be 
tender to the touch. Bullous DM may portend a poor 
prognosis, and patients often have severe inflammatory 
myopathy or lung disease. 

Other skin changes include erythema, scaling, and 
swelling of the upper face, often with involvement of the 
hairline and eyebrows. Extensor surfaces of the extremities 
are often pink, red or violaceous with an atrophic appear- 
ance (Fig. 8-11) or overlying scale.The similarity to psoriasis 
can be striking, and patients may suffer severe flares of DM 
if they are inappropriately treated with phototherapy for 
presumed psoriasis. Photosensitivity to natural sunlight 
is common as well. Firm, slightly pitting edema may be 
seen over the shoulder girdle, arms, and neck. Associated 
erythema and scale (with or without poikiloderma) over the 
shoulder regions is known as the show1 sigrt. Pruritus may be - 7 , - severe in some cases, and is much more common in DM than 
in psoriasis or LE. ''>% C- - 

Over time, more widespread skin changes are typically 
seen. Skin lesion become mare prominent on the neck, 
thorax, shouldel-s, and arms. Characteristic areas include 
the nape of neck, upper chest (V) pattern, and upper back, 
neck, and shoulder (shawl) pattern. Occasionally, a flagellate 
pattern mimicking bleomycin-induced linear edematous 
streaks or erythroderma may be seen. 

On the hands, telangiectatic vessels often become 
prominent in the proximal nailfolds. Enlarged capillaries 
of the nailfold appear as dilated, sausage-shaped loops 
with adjacent avascular regions (Fig. 8-12), similar to those 
changes observed in scleroderma. There may he cuticular 
overgrowth with an irregular frayed appearance. A pink to 
reddish purple atrophic (Fig. 8-13) or scaling eruption often 
occurs over the knuckles, knees, and elbows (Gottron's sign). 
Flat topped, polygonal, violaceous papules over the knuckles 
(Gottron's papules) (Fig, 8-14) are less common, but are 
highly characteristic of DM. Hyperkeratosis, scaling, fissuring, 
and hyperpigmentation over the fingertips, sides of the 
thumb, and fingers with occasional involvement of the palms 
is referred to as mechaizic's hands and has been reported in 
70% 01 patients with antisynthetase antibodies. Intermittent 
fever, malaise, anorexia, arthralgia, and marked weight loss 
are conrmonly present at thii stage. 

Telangiectasia and erythema may Become more pro- 
nounced with time. Mottled hyper- and hypo-pigmentation, 
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Flg. 8-12 Dilated 
vessels and 
avascular regions of 
the proximal nallfoid. 

Fig. 8-18 Atrophic 
les~ons of 
darm8tomyositcs 
InvoIvtnQ the 
laruckies. 
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I Fig. 8-14 Gottron's 
papules appear as 
pink, flat-topped 
polygonal sh~ny 
papules over the 
knuckles. 

atrophx and telangiectasia (poilciloderma) eventually develop 
In many patients. In some patients with disease remission, 
the residual hyperplgmentation simulates the bronze disco- 
loration of Addison's disease. Rarely, large, persistent uleera- 
tions in flexural areas or over pressure points may develop. 
Ulce~at~on in early stages of disease has been reported to be 
assoc~ated w t h  a higher incidence o i  cancer and a poor 
prognosw but the authon have seen many patients with 
ulcerative DM without associated cancer. In later stages, ulcer- 
ation may merely be a manifestation of pressure or trauma 
to atroph~c areas. Rarely, DM may he associated with clin~cal 
findmgs of pityriasis rubra pilaris (Wong variant of DM). 

Calcium deposits in the skin and muscles occur in more 
than half of children with DM; this occurs rather infrequently 
in adults. Calc~fication is related to duration of disease activ- 
ity and its severity. Calcinosis of the dermis, subcutaneous 
tissue, and muscle occun mostly on the upper half of the 
body around the shoulder girdle, elbows, and hands. 
Ulcerations and cellulitts are frequently associated with this 
debilitating and disabling compl~cation of DM. 

Muscle Changes 
In severe cases early and extensive muscular weakness 
occun, with acute swelling and pain.The muscle weakness is 
seen symmetrically, most frequently involving the shoulder 
girdle and sometimes the pelv~c region, as well as the hands. 
The patients may notice difficulty in lifting even the lightest 
objects.They may be unable to ralse their arms to comb their 
ha~r, and rising fmm a chair may be impossible without 
"pushing off" with the arms. Patients often complain of pain 
in the legs when standtng barefoot or  of being unable to 
climb stairs. Difficulty in swallowing, taking, and bseathing, 
caused by weakness of the involved muscles, may be noted 
early in the disease. Some patients with severe diaphragmatic 
disease require mechanical ventilation. Cardiac failure may 
be present in the terminal phase of the disease. 

Skin involvement commonly precedes muscle involve- 
ment, but some patients have typlcal skin findings of DM 

but never develop clinically apparent muscle involvement. 
These cases have been termed arnyapatfzic DM or DM siize 
nzyosltrs. It is common, however, for muscle inflammat~on to 
be ptesent but not symptomatic. Muscle enzymss (to indnde 
both creatinine k~nase and aldolase), electromyogram 
(EMG), and magnetic resonance imaging (MRI) may be 
required to detect subtle involvement. 

Diagnostic Criteria 
The following criteria are commonly used to define DMIPM: 

Skin lesions 
Heliotrope rash (red-purple edematous erythema on the 
upper palpebra) 
Gottron's papules or sign (red-purple flat-topped 
papules, atsophy or erythema, on the extensor surfaces 
and finger joints) 
Proximal muscle weakness (upper or lower extremity 
and trunk) 
Elevated serum creatine klnase or  aldolase level 
Muscle p a n  on grasping or spontaneous pain 
Myogenic changes on EMG (short-duration, polyphasic 
motor unit potent~als with spontaneous fibrillat~on 
potentials) 
Positive anti-Jo-l (h~stadyl tRNA synthetase) antibody 
Nonde~tructive arthritis or arthralgias 
Systemic inflammatory signs (fever: >37' C at axilla, 
elevated semm CRP level or accelerated erythrocyte 
sedimentation rate (ESR) of >20 mmlh by the 
Westergren method) 
Pathologic findings compattble w ~ t h  inflammatory myositis 

Patients with the first criterion and four of the remaining 
criteria have DM. Patients lacking the first criterion but with 
at least four of the remainmg criteria have PM. Some 
patients with DM have little evidence of myopathy and drug 
eruptions may mimic the characteristic rash. In part~cular, 
hydroxyurea has been associated wlth a DM-like eruption. 

Associated Diseases 
DM may overlap wlth other connective Lrssue diseases 
Sclerodetmatous changes are the most frequently observed. 
This is called sclerodennntoi~iyositis. Antibodies such as 
anti-Ku and anti-PM/scl may be present in this subgroup. 
Mixed connective tissue disease (associated with high anti- 
ribonucleoprotetn [RNP]), rheumatold arthritis, lupus 
erythematosus, and Sjhgren syndrome may occur concomi- 
tantly. DM may be associated with interstitial lung disease, 
which 1s frequently the cause of death.The presence of anti- 
Jo-1 anhbody, as well as other antisynthetase antibodies, 
such as anti-PL-7, anti-PL-U, anti-DJ, and anti-EJ, correlates 
well with the development of pulmonaq' disease. Even those 
patients without anti-Jo-1 should routinely he screened 
for interstitla1 lung disease, as up to 69% of patients with 
interst~tral lung d~sease are seronegative for the an t~do- l  
antibody in published reports. 

Neoplasia with Derrnatomyositis In adults, malig- 
nancy is frequently associated with DM. The malrgnancy is 
discovered before, s~multaneously, or  after the DM in almost 
equal proportions. Factors associated with malignancy 
include age, constitutional symptoms, rapid onset of DM, the 
lack of Raynaud phenomenon, and a grossly elevated ESR or 
creatine kinase level. Malignancy is most frequently seen in 
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patients in the fifth and sixth decades of life. Routine "age Incidence 
appropriate screening" may be inadequate to uncover a DM is relatively rare. It is twice as prevalent in women as in 
significant number of malignancies. In addition to history men and four times as common in black as in white patients. 
and ~ h ~ s i c a l  examination, a stool hemoccult test, mammo- There is a bimodal peak, the smaller one seen in children and 
graphy, pelvic exam, chest x-lay, and computed tomographic the larger peak in adults between the ages of 40 and 65. 
(CT) scans of the abdominal, pelvic, and thoracic areas may 
be indicated. Periodic rescreening may be of value, hut the Histopathology 
appropriate interval for screening has not been established. The histologic changes in DM are similar to those of LE. 
The presence of leukocytoclastic vasculitis might indicate a The two may be indistinguishable, although lesions of DM 
higher potential for malignancy. have more of a tendency to become atrophic. Lesions typically 

demonstrate thinning of the epidermis, hydropic degenera- 
Childhood Dermatomyositis tion of the basal layer, basement membrane thickening, 
Several features of childhood dermatomyositis differ from the papillary dermal edema, and a perivascular and periadnexal 
adult fom.Two childhood variants exist.The more common lymphocytic infiltrate in the superficial and deep dermis with 
Brunsting type has a slow coune, progressive weakness, increased dermal mucin. Scattered melanophages are present 
calcinosis, and steroid responsiveness. Calcinosis may in the superficial dermis. As compared with LE, DM shows 
involve intermuscular fascia1 planes or be subcutaneous.The less eccrine coil involvement and fewer vertical columns 

., . second type, the Banker type, is characterized by a vasculitis of lymphocytes in fibrous tract remnants. Subcutaneous 
of the muscles and gastrointestinal tract, rapid onset of lymophoid nodules and ~anniculitis are rarely seen in DM. 
severe weakness, stemid unresponsiveness, and a high death Characteristic changes are found in the muscles.The deltoid, 
rate. Internal malignancy is seldom seen in children with trapezius, and quadriceps muscles seem to be almost always 
either type, hut insulin resistance may be present. involved, and are good biopsy sites. Muscle bundles 

demonstrate lymphoid inflammation and atrophy which 
Etiology preferentially affects the periphery of the muscle bundle. 
There is mounting evidence that muscle findings in DM are Muscle biopsy is directed to those areas found to he most 
related to humoral immunity, a vasculopathy mediated by tender or in which EMG demonstrates myopathy. MRI is a 
complement deposition, lysis of endomysial capillaries and useful aid in identifying active sites for muscle biopsy, and 
resulting muscle ischemia. In contrast, PM and inclusion- may obviate the need for biopsy in some cases. The MRI 
body myositis are related to clonally expanded CD8+ cyto- short transition interval recovery (STIR) images are best. 
toxicT-cells invading muscle fiben and causing necrosis via They can be used to localize disease and longitudinally 
the perforin pathway. The initial immune response in DM is assess results of treatment. 
an IFN-a/-B-induced cascade with secondary stinlulation 
of IFN-y Many autoantibodies may be present in DM, some 
of which are disease specific and can identify specific sub- 
groups. In addition to the antisynthetase antibodies previously 
discussed, the anti-Mi-2 antibody is present in some patients 
with acute onset of classic DM and a good prognosis. An 
association with bovine collagen dermal implants has been 
reported, but may reflect a referral bias, rather than a true 
statistical association. 

Both healthy individuals and children with juvenile DM 
may demonstrxte persistence of maternal microchimerism, 
but the incidence is higher in children with juvenile DM. 
This has also heen demonstrated in patients with other 
connective tissue diseases such as sclerodernla. The finding 
may he an epiphenomenon, or may be part of a pathogenic 
alloimmune response. An inherited predisposition has been 
demonstrated, and studies of juvenile DM gene expression 
have shown DQA1*0501 in 85% of patients. 

Viral or bacterial infections may produce an abnolmal 
immune response. Epitopes of group A P-hemolytic strepto- 
coccal M protein have sequence homology with myosin, and 
can elicit both cell-mediated cvtotoxicitv and TNF-n 

Laboratory Findings 
The serum levels of creatinine kinase are elevated in most 
patients. Aldolase, lactic dehydrogenase, and transaminases 
are other indicators of active muscle disease. There may be 
leukocytosis, anemia with low serum iron, and an increased 
ESR. Positive ANA tests are seen in 60% to 80% of patients 
if a human diploid substrate is used; 35% to 40% have 
myositis-specific antibodies. 

Cutaneous DIF is positive in at least one-third of cases, 
with a higher yield in well established (at least 3-6 months 
old) lesions. Cytoid bodies are commonly seen, although 
continuous granular staining with IgG, IgM, and IgA may 
be seen. 

X-ray studies with barium swallow may show weak 
pharyngeal muscles and a collection of barium in the pyriform 
sinuses and valleculae. MRI of the muscles is an excellent 
way to assess activity of disease noninvasively. 

EMG studies for diagnosis show spontaneous fibrillation, 
polyphasic potential with voluntary contraction, short 
duration potential with decreased amplitude, and salvos of 
muscle stimulation. 

, ~ ~~ - -  - -. 
production when incubated with mononuclear cells from ~ i f i ~ ~ ~ ~ t i ~ l  ~ i ~ ~ ~ ~ ~ i ~  
children with active juvenile DM. TheTNF-a-308A allele is DM must be differentiated from erysipelas, sLE,  
associated with increased TNF-a synthesis in juvenile DM edema, drug and erythema multiforme,~~dosteron. 
patients, and is associated with increased thrombospondin-l ism, with adenoma of adrenal glands and llypokalemia, may 
(an antiangiogenic agent) and small vessel occlusion. In also cause puffy heliotrope eyelids and face. 
adults with PM and DM, endothelial damage occurs earlv. 
Pathogen~c facton in adults ~nclude interleukin (1L)-la, tram- Treatment 
forming growth factor (TGF)-p, and myoblast production of Predn~sone is the ma~nstay of acute treatment, at doses 
IL-15. beginning wtth 1 mglkglday untll the seventy decreases and 
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with clinical response. The aspartate aminotransferase 
(AST)/serum glutamic-oxaloacetic transaminase (SGOT) and 
creatinine phospholunase return to nolmal levels as remis- 
sion occurs. Methotrexate and azathioprine are commonly 
used as steroid-sparing agents, and should be started early 
in the course of treatment to reduce steroid side eEects. 
Some data favor methotrexate as a steroid-sparing agent, but 
because of the increased risk of interstitial lung disease with 
methotrexate, some authors avoid this agent in patients with 
pulmonary disease or anti-Jo-1 antibodies. Mycophenolate 
mofetil has a favorable safety profile and should be considered 
as an alternative agent. If patients do not respond adequately 
to the combination of prednisone and methotrexate, 
mycophenolate mofetil or azathioprine, a trial of intravenous 
immunoglobulin (IVIG) (1 glkglday for 2 days each month), 
cyclosporin, or tacrolimus may he beneficial. IVIG has been 
associated with thromboembolic events, including deep venous 
thrombosis, pulmonnry embolism, myocardial infarction, and 
stroke, and this risk must be weighed against the benefits of 
the drug. Anti-TNF-a treatment with infliximab has proved a 
rapidly effective therapy for some patients with myositis. 
Etanercept has also been used. Because etanercept therapy 
has resulted in signs of lupus in some patients, patients 
should be  monitored carefully. Cyclophosphamide is 
generally reserved for refractory cases. 

In severe juvenile DM, pulse intravenous methylpredni- 
sone (30 mglkglday) or high-dose prednisone have been 
reported as highly effective. Patients who fail to respond 
within 6 weeks should be started on an alternative agent 
such as methotrexate. Onset of calcinosis is associated with 
delays in diagnosis and treatment, as well as longer disease 
duration. Calcinosis related to DM has been treated with 
aluminum hydroxide, diphosphonates, diltiazem, probenecid, 
colchicine, low doses of warfarin, and surgery with variable, 
but usually poor, results. 

The skin lesions may respond to systemic therapy; however, 
its response is unpredictable and skin disease may persist 
despite involution of the myositis. Because DM is photo- 
sensitive, sunscreens with high SPF (>30) should be used 
daily, and patients should be counseled about sun avoidance. 
Topical steroids may be helpful in some patients. Anti- 
malarials, such as hydmxychloroquine given in doses of 200 
to 400 mglday (2-5 mglkglday in children), has been shown 
to be useful in abating the eruption of DM; however, adverse 
cutaneous reactions are common. Non-life-threatening cutan- 
eous reactions occur in approximately one-third of patients 
and up to one-half of those who react to hydroxychloro- 
quine will also react to chloroquine. 

Prognosis 
Major causes of death are cancer, ischemic heart disease, and 
lung disease Independent risk factols include failure to induce 
cllnical rem~ssion, whlte blood cell count above 10,0001mm3, 
temperature greater than 38" C a t  diagnosis, older age, shorter 
disease hlstory, and dysphagia. Early aggressive therapy in 
juvenile cases is associated with a lower ~ncidence of dlsabl- 
ing calcinos~s cut~s. 
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SCLERODERMA 
Scleroderma is characterized by the appearance of 
circumscribed or diffuse, hard, smooth, ivory-colored areas 
that are immobile and give theappearance of hidebound skin. 
It occurs in both localized and systenuc forms. Cutaneous 
types may be categorized as morphea (localized, geneialized, 
profunda, atrophic, and pansclerotic types) or linear sclero- 
derma (with or without melorheostosis or hemiatrophy). 
Progressive syblemic sclerosis and theThibierge-Weissenbach 
syndrome (commonly referred to as the CREST syndrome) 
are the two types of systemic scleroderma, 

Cutaneous Types 
Localized Morphea This form of scleroderma is twice 
as common ~n women as in men and occurs in childhood as 
well as In adult life. It presents most often as macules or 
plaques a few centimeters in diameter, but also may occur as 
bands or in guttate lesions or nodules. Rose or  violaceous 
macules may appear first, followed by smooth, hard, some- 
what depressed, yellowish-white or ivory lesions. They are 
most common on the trunk but also occur on the extremities 

The marglns of the areas are generally surrounded by a 
hght violaceous zone or by telang~ectases. Within the patch 
skin elasticity is lost, and when it is picked up between the 
thumb and index finger it feels rigid. The follicular orifices 
may be unusually prominent, leading to a condihon that 
resembles pigskin. In guttate morphea multiple small, chalk- 
white, and flat or slightly depressed n~acules occur over the 
chest, neck, shoulders, or upper back. The lesions are not 
very firm and may be difficult to separate clinically from 
guttate l~chen sclerosus et atrophicus. 

Morphea-Lichen Sckrosus et Atrophicus Overlap 
There are patients who present with both lesions of morphea 
and lichen sclerosus et atrophicus (LSA).They are commonly 
women with widespread morphea who have typical LSA 

lesions elther separated from morphea or overlying mdrphea. 
When the changes are seen above dermal changes of 
morphea, the characteristic inflammatory lymphold band of 
LSA is lacking, suggesting that the superficial homogen- 
ization is really a manifestation of morphea rather than 
representing a separate disease process. 

Generalized Morphea Widespread involvement by 
indurated plaques with pigmentary change characterizes this 
variety. Muscle atrophy may be present, but there 1s no 
visceral involvement. Patients may loose them wrinkles as a 
result of the firmness and contmct~on of skin. Spontaneous 
involution is less common with generalized morphea than 
wlth locallzed lesions. 

Atrophoderma of Pasini and Pierini In 1923, Pasini 
described a peculiar form of ahophoderma now thought 
to be in the spectrum of morphea. The disease consists of 
brownish-gray, oval, round or irregular, smooth atroph~c 
leslons depressed below the level of the skin with a well 
demarcated, qhavly sloping border. Some of the appearance 
of depression is an optical lllusion related to the color 
change. Atrophoderma occurs mainly on the trunk of young I 
individuals, predominately females. The lesions are usually 
asymptomatic, and may measure 20 cm or more in d~ameter. 
Linear atrophoderma of Moulin 1s a related condition that 
follows lines of Blaschko. i 

Bxopsies of atrophoderma demonstrate a reduction in the 
thickness of the dermal connective tissue. Some widening 
and hyaiinization of colIagen bundles may be noted. Because 
the changes may be subtle, a biopsy should tnclude nomral- 
appearing skin so that a comparison may be made. 

Pansclerotic Morphea This variant is manifested by 
sclerosis of the dermis, pamiculus, fascia, muscle, and at 
times, bone. There is disabling limitation of motion of joints. 

Morphea Profunda Morphea profunda involves deep 
subcutaneous tissue, including fascia.There is clinical overlap 
with eoslnophilic fasciltis, eosinophilla myalgia syndrome, 
and the Spanish toxic oll syndmme.The latter two conditions 
were related to contanunants found in batches of tryptophan 
or cooking oil. Unlike eosinophilrc fasciitis, morphea 
profunda shows little response to corticosteroids and tends 
to run a more chronic debilitating course 

Linear Scleroderma These hnear lesions (Fig. 8-15) 
may extend the length of the arm or leg, and may follow 
lines of Blaschko.The condition often begins dunng the first 
decade of life. Lesions may also occur parasagittally on the 
frontal scalp and extend part way down the forehead (en 
coup de sabre). The Parry-Romberg syndrome, which mani- 
fests as progressive hemifacial atrophy, epilepsy, exophthal- 
mos, and alopecia, may be a form of linear sclerodema. 
When the lower extremity is involved, there may be asso- 
ciated spina bifida, faulty limb development, hemiatrophy, or 
flexion contractures. Melorheostosis, seen in roentgenograms 
as a dense linear cortical hyperosto& may occur. At times 
linear lesions of the trunk merge into more generalized in- 
volvement. Generally, the only type that shows spontaneous 
improvement is the childhood type involving the extrem- 
ities. Physlcal therapy of the involved hmb is of paramount 
Importance to prevent contractules and frozen joints. 
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Fig. 8-15 ,,,,,, 
scleroderma 
presents witk 
induration and 
pigmentary change. 

Systemic Types 
CRESTSyndmme This variant of systemic scleroderma 
has the most favorable prognosis, owing to the usually 
limited systemic involvement. Patients w ~ t h  the syndrome 
develop calnnosis cutis, Raynaud phenomenon, esophageal 
dysmotility, sclerodactyly, and telangiectasia. Patients may 
present with sclemdactyly, severe heartburn or telangiectatic 
mats.The mats tend to have a smooth outline, in contrast to 
the mats of the Osler-Weber-Rendu syndrome, which tend 
to exhibit an irregular outline with more radiating vessels. 
This form of scleroderma generally lacks serious renal or 
pulmonary involvement. Anticentromere antibodies are 
highly specific for the CREST syndrome, being positive in 
50% to 90% of cases and only 2% to 10% of patients with 
progressive sclerosis. 

Progressive Systemic Sclerosis Progressive syste- 
mic sclerosis (PSS) is a generalized disorder of connective 
tissue in which there is thickening of dermal collagen bundles, 
and fibrosis and vascular abnormalities in internal organs. 
Raynaud phenomenon is the first manifestation of PSS in 
more than half the cases. Other patients present with "woody 
edema" of the hands.The heart, lungs, gastrointestinal tract, 
kidney, and other organs are frequently involved.Women are 
affected three times more commonly than men, with the 
peak age of onset being between the third and fifth decade. 

Classic criteria include either proximal sclerosis or two or 
all of the following: 1) sclemdactyly; 2) digital pitting scan 
of the fingertips or  loss of substance of the distal finger pad; 
and 3) bilateral basilar pulmonary fibrosis. Localized forms 
of scleroderma must be excluded. These criteria have been 
shown to be 97% sensitive and 98% specific for the diag- 
nosis. The ACR has proposed an expanded list of criteria, 
including: 
1. Skin changes: tightness, thickening, and nonpitting 

induration, sclemdactyly, proximal scleroderma; 
changes proximal to the metacarpophalangeal or 
metatanophalangeal joints, and affecting other parts 

abdomen), digital pitting, loss of substance from the 
finger pad, bilateral firm but pitting finger or hand 
edema, abnormal skin pigmentation (often "pepper 
and salt").The changes are usually bilateal, 
symmetrical and almost always include sclerodactyly. 

2. Raynaud phenomenon: at least huo-phase color change 
~n fingers and often toes consisting of pallor, cyanosis, 
and reactwe hyperemia. 

3. Visceral manifestations: bibasilar pulmonary fibmsrs not 
attr~butable to prlmary lung disease, lower (distal) 
esophageal dysphag~a, lower (distal) esophageal 
dysmotihty, colonic sacculations. 

Skin Findings 
In the earlier phases of scleroderma the affected areas are 
erythematous and swollen. Patients are frequently mis- 
diagnosed as having carpal tunnel syndrome and may even 
have positive EMGs. Raynaud phenomenon is often present, 
and suggests the correct diagnosis. Over time, sclerosis super- 
venes. The skin becomes smooth, yellowish, and firm, and 
shnnks so that the underlying structures are bound down. 
The earliest changes often occur lnsldiously on the face and 
hands, and in more advanced stages these parts become 
hidebound, so that the face is expressionless, the mouth is 
constricted, and the hands are clawlilre.The skin of the face 
appears drawn, stretched, and taut, with loss of lines of ex- 
pression.The lips are thin, contracted, and radially furrowed, 
the nose appears sharp and plnched, and the chin may be 
puckered. Bamett described the "neck sign" as a ndging and 
tightenmg of the neck on extension, which occurs in 90% of 
patients with scleroderma. 

The disease may remain localized to the hands and feet for 
long penods (acrosclerosis). The fingers become semiflexed, 
immobile, and useless, the skin over them being hard, 
inelastrc, incompressible, and pallid.The terminal phalanges 
ate boardlike and mdurated. Mizutani described the "round 
fingerpad sign."The fingers lose the normal peaked contour, 
but rather appear as a rounded hemisphere when v~ewed 
from the side. This process may lead to loss of pulp on the 
dlstal digit. Trophrc ulcerations and gangrene may occur on 
the tips of the fingers and knuckles, which may be painful or 
insensitive. Pterygium lnversum unguis Fig. 8-16), in which 
the dlstal part of the nailbed remalns adherent to the ventral 
surface of the nail plate, may be seen in scleroderma and LE, 
or may be idropathic. Dllated, nailfold capillary loops are 
present in 75% of systemic scleroderma patients. Symmetri- 
cally dilated capillaries are seen adjacent to avascular areas. 
This dBers from the nailfold capillaries of the Osler-Weber- 
Rendu syndrome which typically have dilatation of only one- 
half of the loop and no avascular areas. Nailfold capillary 
hemorrhage in two or more fingers 1s highly specific for sclero- 
derma and correlates with the antlcentromere antibody. 

Keloid-like nodules may develop on the extremities or the 
chest, and there may be a widespread diffuse calc~fication of 
the skin as shown by radiographs. A diffuse involvement of 
the chest may lead to a currass-like restraint of respiration. 
Late in the course of the disorder, hyper- or de-prgmented 
spots or a diffuse bronzing may be present The most charac- 
ter~stic pigmentary change is a loss of pigment in a large 
patch with perrfollicular prgment retention within it. Peri- 
folllcular pigmentatron may appear ln response to UV lrght 



Scleroderrna 173 
- - -- - 

Fig. 8-16 Ptery: 
inversum unguls in 
progressive systemlc 
sclerosis. 

exposure. Pigment may also be retained over superficial 
blood vessels.The affected areas become ha~rless and atrophy 
is often associated with telangrectas~a. Bullae and ulcerations 
may develop, espec~ally on the distal parts of the extremities. 

Internal Involvement 
PSS may involve most of the internal organs. Esophageal 
involvement is seen in more than 90% of patients.?he distal 
two-thirds are affected, leading to dysphagia and reflux 
esophagitis. Small intestinal atonia may lead to constipation, 
malabsoption, or diarrhea. Pulmonary fibrosis with arterial 
hypoxia, dyspnea, and productive cough may be present. 
Progressive nonspecific interstitial fibrosis, with bronchiec- 
tasis and cyst formation, is the most frequent pathologic 
change. Pulmonary hypertension and right-sided heart failure 
are ominous signs, occurring in 5% to 10% of patients.The 
cardiac involvement produces dyspnea and other symptoms 
of congestive heart failure. Sclerosis of the myocardium also 
produces conduction changes and may result in arrhythmia. 
Pericarditis, hypertension, and retinopathy may be present. 

The skeletal manifestations include articular pain, 
swelling, and inflammation. Polyarthritis may be the first 
symptom in systemic sclerosis.There is limitation of motion, 
as a result of skin tautness, followed by ankylosis and severe 
contractual deformities. The hand joints are involved most 
frequently. There may be resorption and shortening of the 
phalanges, and narrowing of the joint spaces. Osteoporosis 
and sclerosis of the bones 01 the hands and feet may occur, 
as well as decalcification of the vault of the skull. 

Childhood PSS has identical cutaneous manifestations. 
Raynaud phenomenon is less frequent, while cardiac wall 
involvement is more common and is responsible for half the 
deaths. Renal disease is unusual. Familial scleroderma rarely 
occurs. 

Prognosis 
The course of PSS is vanable. Renal disease accounts for 
some early mortalrty, but pulmonary drsease remains the 
major cause of death.The patient's age at disease onset is a 
significant risk hctor for pulmonary arterral hypertens~on. 
Cardiac disease also correlates with a poor prognosis, while 
gastrointestinal involvement contributes mainly to morbid- 

y. ANA patterns pmdW LE@~B& subsets oI drsease w~th  
vary~ng prognosis. Ant~centromere ant~bodres correlate unth 
CREST syndmme and a good prognosis, wh~le Scl-70 and 
ANA correlate with a poorer prognosis. 

Laboratory Findings 
ANA testing is positive in more than 90% of patients with 
systemic scleroderma.As noted above, several of these anti- 
bodies identify specific clinical subsets of patients. The anti- 
nucleolar pattern is considered most specific for scleroderma, 
and when present as the only pattern, it is highly specific for 
scleroderma. When antibodies to such nucleolar antigens as 
RNA polymerase t and fibrillarin are present, diffuse scle- 
rosis, generalized telangiectasia, and internal organ involve- 
ment are often seen. The homogeneous ANA pattern is seen 
in those patients with PM-Scl antibodies, the marker for 
PM-scleroderma overlap. The true speckled or anticentro- 
mere pattern is sensitive and specific for the CREST variant. 
Patients with antibodies to Scl-70 tend to have diffuse 
truncal involvement, pulmonary fibrosis, and digital pitted 
scars, but a lower incidence of renal disease. Antibodies to 
nuclear RNP are found in patients with Raynaud phenom- 
enon, polyarthralgia, arthritis, and swollen hands. Very high 
RNP titen define mixed connective tissue disease. These 
patients are fairly homogeneous and the term is not syno- 
nymous with connective tissue overlap. Anti-ssDNA anti- 
bodies are common in linear scleroderma. 

Radiographic Findings 
The gastromtestinal tract is commonly involved.The esoph- 
agus may have decreased peristalsis and dilatron. Esopha- 
gograms and esophageal manometry may be helpful. In early 
esophageal involvement, a barium swallow in the usual 
upright position may be reported as normal. If the patient is 
supine, however, barium will often be seen to pool in the 
flaccid esophagus. The stomach may be dilated and atonic, 
resulting in delayed emptying time. Involvement of the small 
intestrne may cause extreme dilation of the duodenum and 
jejunum, producing a characteristic roentgenographrc picture 
of persistently dilated intestlnal loops long after the banum 
has passed through. Colon~c or small intestinal sacculations 
may be present. 

Histology 
Systemic and local~zed forms of scleroderma show simlla~ 
hrstologic changes, although lymphoid infiltrates tend to be 
heav~er in the acute phase of morphea. In the acute phase 
there is a perivascular lymphocytic rnfiltrate with plasma 
cells that is heavlest at the junction of the dermis and 
subcutaneous fat. Collagen bundles become hyahnized and 
the space between adjacent bundles is lost. Loss of CD34+ 
dermal dend~itic cells is an early find~ng 

Dermal sclerosis typically results in a rectangular punch 
b~opsy specimen. As the dermis replaces the subcutaneous 
tissue, eccrine glands appear to be ~n the m~dportion of the 
thickened dermis. The subcutaneous fat 1s quantitatrvely 
reduced and adventrtial fat (the fat that normally sumunds 
the adnexal structures on the trunk) is lost. Collagen abuts 
directly on the adnexal structures. Elastrc fibers in the 
reticular dermis may be prominent and stain bright red, 
and the papillary dermis may appear pale and edematous. 
In advanced lesions, the inflammato~y infiltrate may be 
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and ducts are compressed by surrounding collagen. 

On DIF testing of skin the nucleolus may be stained in 
the keratinocytes if antinucleolar circulat~ng antibodies are 
present, and a "pepper-dot" epidermal nuclear reaction 
pattern may be seen in CREST patlents who have anti- 
centromere antibodies in them serum. 

Differential Diagnosis 
Myxedema is softer and associated with other signs of hypo- 
thyroidism. Diabetic scleredema tends to be erythematous 
and affects the central back in a pebbly pattern. Scleromyx- 
edema begins with discrete papules, but may assume an 
appearance very similar to systemic sclerosis. A paraprotein 
is typically present. Sclerodactyly may be confused with 
digital changes of leprosy and syringomyelia. Eosinophilic 
fasciitis is more steroid responsive. The skin is thickened, 
edematous, and erythematous, and has a coarse peau 
d'orange appearance, as opposed to its sclerotic, taut appear- 
ance in scleroderma. The hands and face are usually spared 
in eosinophilic fasciitis, and when the arms are involved, the 
blood vessels draw inward when the arms are raised, 
producing a "dry riverbed appearance." 

In vitiligo the depigmentation is the sole change in the 
skin, and sclerosis is absent. Scleroderma in the atrophic 
stage may closely resemble acrodermatitis chronica atrophi- 
cans (ACA), but ACA shows more attenuation of collagen 
fibers and a diffuse lymphohistiocytic infiltrate. Lyme titers 
may be positive. 

Dermal fibrosis is a major feature of chronic sclem- 
demoid graft-versus-host disease, porphyria cutanea tarda, 
pbenylketonuria, carcinoid syndrome, juvenile-onset diabetes, 
progeria, and the Werner, Huriez, and Crow-Fukase 
(POEMS) syndromes. Occupational exposure to silica, epoxy 
resins, polyvinyl chloride, and vibratory stimuli (jackhammer 
or chain saw) may produce sclerodermoid conditions. 
Chemicals such as polyvinyl chloride, bleomycin, isoniazid, 
pentazocine, valproate sodium, epoxy resin vapor, vitamin K 
(after injection), contaminated Spanish rapeseed oil (toxic oil 
syndrome), contaminated tryptophan (eosinophilia-myalgia 
syndrome), nitrofurantoin, and hydantoin may also induce 
various patterns of fibrosis. The "stiff skin syndrome:' also 
known as eongenital fascia1 dystrophy, is characterized by 
stony-hard induration of the skin and deeper tissues of the 
buttocks, thighs, and legs, with joint limitation and limb 
contractures. The disease begins in infancy. 

Pathogenesis 
The pathogenesis of sclerodema and morphea involves 
vascular damage, autoimmune mechanisms, and possibly 
microchimerism resulting in alloimmune graft-versus-host 
reactions. Borrelia afzelli and Bonel~a garin11 are related to 
the development of morphea-like lesions m some cases. 
Other environmental agents may be involved. Ep~demiologic 
studies support the role of organic solvents and certaln 
chemtcals. In women, there is an assonation wrth teachng 
and working in the textile industry. 

The immune mechanisms involved are complex. Up- 
regulated protelns and mRNAs ~nclude monocyte chemo- 
attractant protein-1, pulmonary and activation-regulated 
chemokine, macrophage inflammatory protein-1, IL-8, and 
TGF-P (although the latter has not correlated well m some 

production, TGF-P production and activation, and chemo- 
attraction of T-cells. Various target antigens have been pro- 
posed, including a protein termed "protein highly expressed 
in testis" (PHET), which is ectopically overexpressed in 
scleroderma dermal fibroblasts. Serum antibodies to a 
recombinant PHET fragment have been detected in 9 (8.4%) 
of 107 scleroderma patients, but in none of 50 SLE patients 
or 77 healthy controls.The presence of anti-PHET antibodies 
was associated with diffuse cutaneous sclerodenna and lung 
involvement 

Expression of CD40 is increased on fibroblasts in lesional 
skin, and ligation of CD40 by recombinant human CD154 
results in increased production of iL-6, IL-8, and mouocyte 
chemoattractant protein-1 in a dose-dependent manner. 
These phenomena are not shown in normal fibroblasts with 
the addition of CD154. 

Lesion skin of early-stage sclerodenna contains T-cells 
preferentially producing high levels of IL-4. CD4c Th2-like 
cells can inhibit collagen production by normal fibroblasts 
and the inhibition is mediated by TNF-a. The inhibition 
is dominant over the enhancement induced by IL-4 and 
TGF-P. To be inhibitory, Th2 cells require activation by CD3 
ligation.Th2 cells are less potent thanT-helper 1 (Tnl) cells 
in inhibiting collagen production by normal fibroblasts, and 
fibroblasts from involved skin are resistant to inhibition. 
Because Th2 cells reduce type 1 collagen synthesis through 
the effect ofTNF-a,TNF-a blockade by new biologics should 
be approached with caution. 

Treatment 
Although effective treatment is available for many of the 
visceral complications of scleroderma, treatment for the skin 
disease remains unsatisfactory. Spontaneous improvement 
may be seen in some children and in some cases of localized 
scleroderma. Physical therapy emphasizing range of motion 
for all joints as well as the mouth 1s important. Exposure to 
cold is to be avo~ded, and smolung is forbidden. Among 
patients with scleroderma, smokers are three to four times 
more likely than never-smokers to Incur digital vascular 
complications. 

Vasodilating drugs (calcium-channel blockers, angiotensin 
I1 receptor antagonrsts, topical nitrates, and prostanoids) 
remain the mainstay of medical therapy for Raynaud 
phenomenon. Antioxidants, such as vitamin C, have been 
used, but the data are mlxed. Both sildenafil and 
intravenous or h a l e d  iloprost are useful in the treatment of 
both pulmonary hypertension and Raynaud phenomenon. 
Ginkgo biloba has been shown to have some efficacy in a 
double-blinded trial. Oral L-arginine has reversed digital 
necrosis in some patients with Raynaud phenomenon and 
improved symptoms in othem. Calcium-channel blockers, 
such as nifedlpine (Procardia XL), 30 to 60 mglday, are 
commonly used as first-line therapy. Some patients who 
experience worsening of esophageal reflux with nliedipine 
do better wrth hltiazem (Cardizem CD), 120 to 180 mglday. 
Topical nitroglycerin and simple hand warmlng on a regular 
basis may also be effective. 

Cyclophosphamide has shown some promising results in 
the treatment of cutaneous disease, Improving skin scores, 
maximal oral opening, flexion index, forced vital capacity 
(FVC) and carbon monoxlde diffdsing capaclty (DLCO). 
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Results with cyclophosphamide have been superior Lo those 
obtained w ~ t h  o-penicillam~ne. Oral methotrexate or cyclo- 
phosphamide have been used with prednisolone in some 
trials. Oral cyclophosphamide must be given in the morning 
with vigorous hydration. Many rheumatologists p~efer  
intravenous pulse cytoxan with MESNA and hydration to 
reduce bladder toxicity. In some trials, scleroderma has been 
largely nnresponslve to most immune-modulating therapies 
except for Intravenous cyclophosphamide, which has some- 
times been used together with antithymocyte globul~n and 
hematopoiehc stem cell infusion. Immune ablation and hemato- 
poletic stem cell rescue has been used for some severe auto- 
Immune diseases, including scleroderma, but the pmcedure 
is associated with greater than 10% mortality, and increased 
renal and pulmonary toxicity as well as parenchymal fibmsis 
have been reported in patients with scleroderma. This 
treatment should still be considered experimental. 

Phototherapy and photochemotherapy especially with 
UVkl  have also shown some efficacy, at least for localized 
sclerodema (morphea). Methotrexate may have some effi- 
cacy for the skin th~ekening of diffise scleroderma, although 
better trials are needed. Widespread morphea has been 
treated with oral calcitriol and calcipotriene may have some 
efficacy as a topical agent. Halofugmone, an inhibitor of 
collagen type I synthesis, can decrease collagen synthesis in 
the hght skin mouse and murine graft-versus-host disease. 
Application of halofuginone caused @ reduction In s h n  
scores in a pllot study with scleroderma patients. C02 laser 
vaporization has produced remission of symptoms in 
cutaneous calcinos~s of CREST syndrome. Some data suggest 
that mindcycline may be effective in the control of calcinosis 
in systemic sclerosis. 

Although there is strong evidence that the ACE inhibitors 
are disease modifying for sclerodema renal crisis, better 
randomized controlled tsials are still needed. Epoprostenol is 
used to treat pulmonary hypertension in scleroderma, based 
largely on evidence khat it can be life-savmng in the treatment 
of primary pulmonary hypertens~on. Other promising drugs 
for visceral involvemet~t include bosentan (for pulmonary 
hypertension), cyclophosphamide (for alveol~tis), IFN-y (for 
interstitial pulmonary fibrosis), intravenous prostaglandins 
(for vascular disease), and stldenafii (for pulmonary hyper- 
tension and Raynaud phenomenon). 
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EOSlNOPHlLlC FASCllTlS 
In 1974, Lawrence Shulman described a disorder that he 
called diffuse eosil~ophil~c fasaltis. Classically, patients had 
engaged in strenuous muscular activity for a few days or 
weeks before the acute onset of weakness, fatigability, and 
pain and swelling of the extrem~hes. The prodrome was 
followed by severe induration of the skrn and subcutaneous 
tissues of the forearms and legs. A favorable response to 
corticostero~ds was noted. Since the initial description, 
environmental exposures have been reported as possible 
triggers for the syndrome, including L-tryptophan conta- 
minated with l,V-ethylidenebis, Borelz~,  and exposure to 
trichloroethylene. Some consider this disease to be a variant 
of scleivderma. Polycythemia Vera and multiple myeloma 
have been associated in a limited number of patients, 
suggesting that some cases may represent a paraneoplastic 
phenomenon. 

The skin is commonly edematous and erythematous, with 
a coarse peau d'orange appearance, most noticeable inside 
the upper arms, thighs, or flanks. The hands and face are 
usually spared. When the patient holds the arms laterally or 
vertically, linear depressions occur w~tlun the thickened skin. 
T h ~ s  "groove sign" or '"dry riverbed s~gn" (Fig. 8-17) follows 
the course of underlying vessels.Thls contrasts with sclero- 
derma, in which the skin remains smooth and taut. Limit- 
ation of flexion and extension of the l~mbs and contracture 
may develop, and patients are often unable to stand fully 
erect. In contrast to sclemderma, Raynaud phenomenon is 
usually absent. Associated systemic abnormalities have 
included carpal tunnel syndrome, peripheral neumpathy, 
seizures, posterior Ischemic optic neuropathy, pleuroperi- 
cardial effusion, pancytopenia, anemia, antibody-mediated 
hemolytic anemia, thrombocytopenia, Sjogren syndrome, 
lymphadenopathy, perniuous anemia, and IgA nephropathy. 
Detected cytokine abnormalities are similar to those in 
atoplc patients, but with a striking elevation of TGF-PI. The 
ESR is genetally increased and hypergammaglobulinemia 
is common, Increased product~on of IL-5 and clonal 
populations of circulating T-cells have been reported. 

B~opsy shows a patchy lymphohistiocytic and plasma cell 
infiltrate in the fascia and subfascial muscle w ~ t b  massive 
th~ckening of the fascia and deep subcutaneous septae. 
Peripheral blood eosinophilia of 10% to 40% is the rule, but 
eosinophilsmay or may not be present in the affected fascia. 
The inflammatory infiltrate 1s mainly composed of macro- 
phages and lymphocytes, often with a CD8+ T-lymphocyte 
predominance. Few eosinophils are typically present in 
tissue, although they may be numerous in some cases. 
Cytotox~c CD8c T-lymphocytes may be demonstrated by 

Fig. 8-17 Dry river 
bed sign in 
eosinophilio fasciiiis. 

granzyme B staining. MHC Class I antigens are upregulated 
in muscle fibers, but MHC class I1 antigens are not usually 
expressed by muscle fiben. C5b9 membrane attack complex 
(MAC) depos~ts are generally not detected. CT and MRI 
have both been used to demonstrate fascia1 thickenmg, and 
may obviate the need for biopsy in some cases. 

The response to systemtc corticosteroids is generally 
excellent. In responders, complete recovery n usual within 1 
to 3 years. Some patients have also demonstrated a response 
to histamine blockers, including hydroxyzine and cimetidine. 
Patients w ~ t h  a prolonged course unresponsive to systemic 
steroids are being recognized w ~ t h  increasing frequency. 
Many of these poorly responsive cases overlap with morphea 
profunda. In refractory cases, plaquenil, cyclosporin, PUVA, 
bath PUVA, extracorporeal photochemotherapy, and other 
immunosuppressive regimens have been used with variable 
success. The increased synthesis of IL-5 may be blocked by 
IFN-or, suggesting a possible role for LFN in the treatment of 
this disorder. 

- - -- - 
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MIXED CONNECTIVE TlSSUE DISEASE 
Mixed connective tissue disease (MCTD) has overlapping 
features of scleroderma. SLE. and DM. and hieh antiRNP 
antibodies. Patients often have severe arthralgia, swelling of 
the hands, tapered fingers, Raynaud phenomenon, abnormal 
esophageal motility, pulmona~y fibrosis, and muscle pain, 
weakness, and tenderness. Hyperglobnlmemia and lymph- 
adenopathy are present in some cases. MCTD is a distinct 
disorder with a characteristic serologic marker. The term is 
not synonymous with "overlap syndrome," a combination of 
diseases where each disease complies with the diagnostic 
criteria, for that disorder. MCTD is also not synonymous with 
undifferentiated connective tissue disease (UCTDJ-patients 
with connective tissue disease who have not yet developed a 
defined disease. Only about 4% of patients with UCTD go 
on to develop MCTD. 

The ANA test typically demonstrates a particulate pattern 
in MCTD, reflecting the high titers of nuclear RNP anti- 
bodies (anti-RNP antibodies). This ANA pattern generally 
persists through periods of remissior~ and is a valuable 
diagnostic test. In addition, particulate epidermal nuclear 
IgG deposition on DIF study of skin is a distinctive finding in 
MCTD. Anti-TS1-RNA antibodies appear to define a sub- 
population with predominance of lupus-lilse clinical features. 
Lung disease may be a cause of death in patients with 
MCTD.The pulmonary disease has many similarities to that 
seen in DM or scleroderma, but differences in pathogenesis 
may exist. Pulmonary lavage usually demonstrates a signifi- 
cantly higher CD4:CDB ratio with more CD4+ lymphocytes 
In MCTD patients than in PM-DM patients. MCTD patients 
have a sign~ficantly lower percentage of CD71+ alveolar 
macrophages as compared with scleroderma patients 

For acute treatment, corticosteroids (such as prednisone 
at a dally dose of 1 mglkg) are effective for ~nilammatosy 
features such as arthritts and myositls. Llke LE, MCTD may 
be assocrated with an independent risk of osteoporosis, and 
the long-term morbidity associated with cortlcosteroid treat- 
ment can be s~gnificant. Blsphosphonate therapy and therapy 
with a stero~d-sparmg agent should be considered early. In 
general, the LE features of MCTD are the most likely to 
improve with therapy, while the scleroderma features are the 
least l~kely to improve. Generally the prognosis is better than 
that of scleroderma, largely related to the lower Incidence of 
renal disease. 
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NEPHROGENIC FlBROSlNG DERMOPATHY 
Nephmgenic fibrosing dermopathy (NFD) is a newly 
recoenized fibrosinn skin condition that resembles sclero- - 
myxedema histologically. It usually develops in patients with 
renal insufficiency.on hemodialysis, although it has been 
noted in patients with acute renal failure who had never 
undergone dialysis. Clinical findings include thiclrened 
sclerotic or edematous papules and plaques involving the 
extremities (Fig. 8-18) and trunk.Yellow scleral plaques have 
been described. Soft tissue calcification is rare, but may be 
extensive when it occurs. Clinically, the condition differs 
from scleromyxedema by the lack of involvement of the 
face, absence of plasma cells, and lack of paraproteinemia. 
Systemic involvement is generally absent, but may occur 
with fibrosis and calcification of the diaphragm, psoas 
muscle, renal tubules, and rete testes. 

Circulating antiphospholipid antibodies have been noted in 
some patients. Histologic sections demonstrate plump bipolar 
spindle cells, many new collagen bundles and increased 
mucin. With time, thickened collagen bundles become 
prominent in the reticular dermis. Myofibroblasts have been 
noted in lesional skin. Immunohistochemical staining for 
CD34 and procollagen in the spindle cells of NFD suggests 
that many of the dermal cells of NFD may represent circulat- 
ing fibrocytes recruited to the dermis.The CD34 positivity in 
NFD contrasts with the loss of CD34+ cells in morphea. 
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and vitamin D analogs are not effective. Immunosuppressive 
therapy appears to be of little benefit: in three cases that 
have evolved after liver transplantation, treatment with 
hasiliximab, mycophenolate mofetil, calcineurin inhibitor, 
and prednisone did not stop the development of "woody" 
skin induration of the distal extremities, erythematous 
papules, and contractures. Various forms of phototherapy 
and thalidomide show some promise. 
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SJ~GREN SYNDROME (SICCA SYNDROME) 
Keratoconjunctivitis sicca and xerostomia are commonly 
associated with rheumatoid arthritis and other connective 
tissue diseases. Dry eyes and mouth may occur as prilnaly 
Sjogren syndronze. Most patients are aged 50 or  older and 
more than 90% are women. Sjogren syndrome is a chronic 
autoimmune disorder characterized by lymphocytic infiltra- 
tion of the exocrine glands, particularly the salivary and 
lacrimal glands. One-third of patients present with extra- 
glandular manifestations, such as vasculitis. 

Xerostomia (mouth dryness) may produce diificulty in 
speech and eating, increased tooth decay, thrush, and 
decreased taste (hypogeusia). Patients frequently suck on 
sour candies to stimulate what little salivary secretions 
remain, and those unfamiliar with the condition may blame 
the habit of sucking lemon drops for the ensuing tooth decay. 
Rhinitis sicca (dryness of the nasal mucous membranes) 
may induce nasal cn~sting and decreased olfactory acuity 
(hyposmia). Vaginal dryness and dyspareunia may develop. 
Dry eyes are painful, feel gritty or scratchy, and produce 
discharge and blurry vision. Fatigue is a prominent symptom. 
In addition there may be laryngitis, gastric achlorhydria, 
thyroid enlargement resembling Hashimoto thyroiditis, ma- 
lignant lymphoma, thrombotic thmmbocytopenic purpura, 
painful distal sensory axonal neuropathy; and splenomegaly. 

Skin manifeslafions of Sjogren syndrome include vascu- 
litis, xerosis, pruritus, and annular erythema. Decreased 
sweating occurs. Asian patients have been described who 

,,.,.,, ,.jthematous, ..... ,.,.,,, Ul... ular dermal piaques 
primarily on the face. This is different from the annular 
lesions of SCLE, which show epidermal change and 
histologic changes of lupus. Patients may also present with 
an overlap of Sjogren syndrome and LE. A common finding 
in these patients is Ro (SSA) antibody positivity. SCLE 
patients with Sjogren syndrome have a worse prognosis than 
patients with SCLE unassocialed with Sjogren syndrome. 

Patients with Sjogren syndrome and cutaneous vasculitis 
also have a high prevalence of peripheral or CNS vasculitis. 
Cutaneous vasculitis may present as purpura of the legs, 
which may be palpable or  nonpalpable. Sjogren vasculitis 
accounts for most patients withwaldenstrom benign hyper- 
gammaglobulinemic purpura. Approximately 30% of benign 
hypergammaglobulinemic purpura patients will have or  will 
develop Sjogren syndrome, and a high percentage have SSA 
and SSB antibodies. Other cutaneous vaseular manifestations 
are urticaria1 vasculitis, digital ulcers, and petechiae. Histo- 
logically, a leukocytoclastic vasculitis is found at the level of 
the post-capillary venule with expansion of the vascular 
wall, fibrin deposition and karyorrhexis, but no necrosis of 
the endothelium. 

Labial salivary gland biopsy from inside the lower lip is 
regarded by many as the most definitive test for Sjogren 
syndrome. Typically, there is a dense lymphocytic infiltrate 
with many plasma cells and fewer histiocytes in aggregates 
within minor salivary glands. More than one focus of 50 or 
more lymphocytes is typically present per 4 mm2 of the 
tissue biopsy. Lymphoepithelial islands predominate early, 
while glandular atrophy predominates in the late stages. At 
this stage, few lymphoid aggregates are present. Xerostomia 
is diagnosed by the Schimer test and reflects diminished 
glandular secretion from the lacrimal glands. Imaging studies 
are also helpful. 

Classically, the diagnosis is made when there is objective 
evidence for two of the following three major criteria: 
1. Xerophthalmia 
2. Xerostomia 
3. An associated autoimmune, rheumatic, or 

lymphoproliferative disorder 
These criteria may be too restrictive, as patients are in- 
creasingly being identified with predominantly extra- 
glandular disease. Tbe lack of sicca symptoms or anti-SSA 
or  -SSB antibodies does not exclude Sjogren syndrome. 
Numerous serologit abnormalities are associated with 
Sjogren syndrome or  its associated conditions. Antibodies to 
fodrin, a major component of the membrane cytoskeleton of 
most eukaryotic cells, is present in some populations with 
primary and secondary Sjogren syndrome. IgA and IgG 
antibodies against a-fodrin are detected in 88% and 64%, 
respectively in some studies. In other populations, fodrin 
antibodies are less helpful. Eighty percent of patients have 
anti-RotSSA antibodies; half as many have anti-LalSSB 
antibodies.The rheumatoid factor is commonly positive, and 
an elevated ESR, serum globulin, and CRP, and high titers 
of IgG, IgA, and IgM are common. Cryoglobulins may be 
demonstrated. 

The aquaporin family of water channels (proteins freely 
permeated by water but not protons) appears to be 
important targets in the pathogenesis of Sjogren syndrome. 
Both duct and secretory cells are targets for the activation of 
CD4+ T-cells. IL-12 and IFN-y are-upregulated. It appears 
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that. Thl cytokines mediate the functional interactions 
between antigen-presenting cells and CD4+ T-cells in early 
lesions. 

Patients with Sjogren syndrome are predisposed to the 
development of lymphoreticular malignancies, especially 
non-Hodgkin B-cell lymphoma. Both malignant and non- 
malignant extraglandular lymphoproliferative processes 
occur. Cases of pseudolymphoma have the potential for 
regression, or for progression to overt B-cell lymphoma. 

The differential diagnosis of Sjogren syndrome includes 
sarcoidosis, lymphoma, amyloidosis, and human immuno- 
deficiency virus (HIV) disease. The latter produces diffuse 
infiltrative lymphocytosis syndrome (DILS), which is 
characterized by massive parotid enlargement; prominent 
renal, lung, and gastrointestinal manifestations; and a low 
frequency of autoantibodies. 

Treatment for Sjogren syndrome has largely been symp- 
tomatic, but disease-modifying therapy is also becoming a 
rea1ity:Artificial lubricants are helpful for eye symptoms, as 
well as oral, nasal, and vaginal dryness.Topical lubricants are 
helpful for xerosis. In hot climates, patients with impaired 
sweating must he counseled to avoid heat sttoke. Pharma- 
cologic agents, such as pilocarpine and cevimeline, are 
helpful to stimulate salivation.These agents may also have a 
role in the treatment of dly eyes.Topica1 cyclosporinA looks 
promising for local treatment of Sjogren syndrome, as does 
topical human IFN therapy for oral lesions. In all trials, the 
mechanical stimulation by the lozenge may play a significant 
role in the improvement of symptoms. This is reflected in a 
high placebo response. Acid maltose lozenges are cheaper 
and remain useful for symptomatic relief. For patients with 
systemic disease, biologicTNF inhibitors such as infliximab 
are promising. Pilocarpine, in doses of 10  mglday, has 
been shown to have a beneficial effect on subjective eye 
symptoms, as well as improvement of rose bengal staining. 
An increase in tear production, as measured by the 
Schirn~er-l test, was not substantiated. Gene therapy also 
loolcs promising, at least in animal models. IL-10 genes can 
be transferred via adenovirus vecton, and can have disease- 
modifying effects in the salivary glands of a ,mouse model. 
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RHEUMATOID ARTHRITIS 
The majority of skin manifestations of rheumatoid arthritis 
(RA) are consequences of neutrophil-mediated injury.There 
may be annular erythemas, purpura, bullae, shallow ulcers, 
and gangrene of the extremities. Many diseases have been 
reported ta occur in association with RA, such as erythema 
elevatum diutinum, pyoderma gangrenosum, Felty syn- 
drome, IgA vasculitis, linear IgA disease, Sjogren syndrome, 
bullous pemphigoid, and yellow nail syndrome.Treatrnent of 
RA with disease-modifying drugs has reduced the burden of 
destructive disease for patients with this disorder. Biologic 
agents are being used with increasing frequency, although 
older d~ugs  like methotrexate still have a role. Of interest to 
dermatologists, extracts from the Rhus family of plants have 
been shown to have some benefit in limited studies. 

Rheumatoid Nodules 
Subcutaneous nodules (Fig. 8-19) are seen in 20% to 30% 
of pat~ents.They may arise anywhere on the body but most 

.~ . 1 
Fig. 8-19 Rheumatoid nodules. 
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on the extensor surface of the forearm just below the elbow 
and the dorsal hands. The lesions are nontender, firm, skin- 
colored, round nodules, which may or may not be attached 
to the underlying tissue. Frequently they are attached to the 
fibrous portions of the periarticular capsule, or they may be 
free in the subcutaneous tissue. Rheumatoid nodules can 
easily be mistaken for xanthomas because of a yellow color 
(pseudoxanthomatous variant).They also occur in 5% to 7% 
of patients with SLE, especially around small joints of the 
hands. Rheumatoid factor may or may not be present. 
Histologic examination of the rheumatoid nodule shows 
intensely staining foci of fibrin surrounded by histiocytes in 
palisade arrangement. Neutrophils and neutrophilic debris 
may be noted in association with the fibrin, and with time, 
the surrounding histiocytes are replaced by fibrosis. 

Rheumatoid nodules are differentiated from Heberden 
nodes, which are tender, hard, bony exostoses on the dorso- 
lateral aspects of the distal interphalangeal joints of patients 
with degenerative joint disease. Nodules o r  tophi of gout 
are characterized by masses of feathery urate crystals 
surrounded by a chronic inflammatory infiltrate often 
containing foreign body giant cells. 

Rare patients present with multiple ulcerated nodules and 
high rheumatoid factors, but no active joint disease. This 
variant of rheumatoid disease without destructive joint 
disease is designated rhez~matoid nodzllosis. 

Rheumatoid Vasculitis 
Peripheral vascular lesions appear as typical features of RA. 
These are localized purpura, cutaneous ulceration, and 
gangrene of the distal parts of the extremities (Fig. 8-20). 
Additionally, papular lesions located primarily on the hands 
have been described as rheumatoid papules. These show a 
combination of vasculitis and palisading granuloma forma- 
tion. A rheumatoid factor is typically present. Peripheral 
neuropathy is frequently associated with the vasculitis.The 
presence of rheumatoid nodules may help to distinguish 
these lesions of vasculitis from SLE, polyarteritis nodosa, 
Buerger's disease, and the dysproteinemias. 

Rheumatoid Neutrophilic Dermatosis 
Chronic urticaria-like plaques (Fig. 8-21) characterized 
histologically by a dense neutrophilic infiltrate have been 
described in patients with debilitating RA. The differential 
diagnosis includes erythema elevatum diutinum and Sweet 
syndrome. 

Related Palisading Granulomas 
Interstifial granulomatous dermatitis with arthritis is a 
condition that most commonly presents with symmetrical 
round-to-oval erythematous or  violaceous plaques on the 
flanks, axillae, inner thighs, and lower abdomen. Linear, 
slightly red or skin-colored cords extending from the upper 
back to the axilla may occur. The presence of these linear 
bands has been called the rope sign. When the lesions resolve 
they may leave behind hyperpigmentation and a slightly 
wrinkled appearance. Arthritis may occur before, con- 
currently or after the eruption, and tends to affect multiple 
joints of the upper extremities. While serologic findings of 
connective tissue disease are common, most patients do not 
have a well-defined associated conditi0n.A moderate-to-dense 

-- 
Fig. 8-20 Rheumatoid vasculitis frequently rssulrs in ulcemrlon. 
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inflammatory infiltrate is seru uirough the reticular dermis 
composed of mostly histiocytes distributed interntitially 
around discrete bundles of sclerotic collagen. Variable 
numbers of neutrophils andlor eosinophils are seen. Mucin, 
necrobiosis, vascultitis, and vacuolar change is usually absent 



Relapsing Polychondritis 181 -- - - - - - .  - 

* Fig. 13-22 Palisaded neutrophilie and granulomatous dermatitis 
often involves the extensor suriaces with erosion or ulceration of 
the lesions. 

I r 
or mlld. The elvpt~on is usually asymptomatic and may 
spontaneously involute after many months or years. If 1 
therapy is lequlred, methotrexate, etanercept, cyclosporin or 
steroids are needed. 

Palzsaded neutrophll~c and g rn~~z~ lo~na foz~s  derlnntztls is 
usually associated with a well-defined connective tissue 

Flg. 8-23 
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disease (lupus erythematosus or RA most commonly). It often Tomaini C, et interstitial granulomatous dermatitis with presents with eroded or ulcerated syn~metrically distributed Am Acad Dermatoi 2002;46:892, 
umbilicated papules or  nodules on the elbows (Fig. 8-22), 
knuckles, and knees.The biopsy may reveal leukocytoclastic 
vasculitis and collagen degeneration in early lesions or JUVENILE RHEUMATOID ARTHRITIS 
palisaded granulomatous infiltrates with dennatofibrosis and (JUVENILE IDIOPATHIC ARTHRITIS) 
scant neut~nohilic debris in older lesions. Juvenile RA is not a single disease but a ~ r o u p  of disorders 

Metlzotrexnte-ttzduced popular errlpt~oiz appears in 
patients wltli rheumatic diseases durmg treatment wlth this 
medication. They present with erythematous indu~ated 
papules, usually located on the proximal extremthes. Histo- 
pathologic examination reveals an tnflammatory infiltrate 
composed of h~stlocytes intentit~ally arranged between 
collagen bundles of the dermis, intermingled with few 
neutrophils.At tlmes, small rosetles composed of clusters of 
histiocytes surrounding a thick central collagen bundle are 
present in the deep reticular dermis. 
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characterized by arthritisand young age 2on;et.The subset I 
called Still's &ease accounts for only 20% of the patients. It 
shows skin manifestations in some 40% of young patients 
ranging in age from 7 to 25 years.An eluption consisting of ! 
evanescent, non-pruritic, salmon-pink, macular or papular 
lesions on the trunk and extremities (Fig. 8-23) may precede 
the onset of joint manifestations by many months. The 
systemic symptoms of fever and serositis usually recur over 
weeks each afternoon. Most remit pernianently by adult- 
hood. Steroid-sparing agents are useful to decrease steroid- 
associated toxici@.The dose-response cuive for methotlexate 
plateaus with parenteral administration of 15 mglm21week. 
The full therapeutic effect may not be evident for 12  months. ? 

jl 
Refractory disease has been treated with pulse methyl- 
prednisolone and cyclophosphamide. 
-- 
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Fig. 8-24 Relaps~ng 
polychondntis 
charactar~stically 
involves 
cartllaglnous 
portions of the ear 
but spares the lobe. 

affected, with the usual age at onset being in the fourth to 
fifth decade. Dissolution of the cartilage involves the ears, 
nose, and respiratory tract. During bouts of inflammation, 
the bright red involvement of the ears is confined to the carti- 
laginous portion while the ear lobes remain conspicuously 
normal (Fig. 8-24).The affected areas are swollen and tender. 
There may be conductive deafness as a result of the 
obstruction produced by the swollen cartilage. The nasal 
septa1 cartilage is similarly involved to produce rhinitis, 
with crusting and bleeding and, eventually, a saddle-nose 
deformity. Involvement of the bronchi, larynx, and epiglottis 
produces hoarseness, coughing, and dyspnea. Migratory 
arthralgia and atypical chest pain is often present. Patients 
evaIuated for chest pain are often released without treatment 
and with a diagnosis of costochrondritits. Ocular disease 
most often presents as conjunctivitis, scleritis, or intis. 
Perforation of the globe may occur.The MAGIC syndrome is 
a combination of Behcet's disease and relapsing poly- 
chondritis (mouth and genital ulcers with inflamed cartilage). 

Autoimmune mechanisms appear to be responsible for 
this disease. Cell-mediated immunity to cartilage has been 
demonstrated in vitro, with a degree of response correlated 
with disease activity IgG anti-type-I1 collagen antibodies 

have been documented, again in tlters corresponding with 
disease actlvlty. Elevations in ESR, CRP levels, and urlnary 
type 11 collagen neoepitope levels correlate with disease 
activity. 

Limited data suggest that serum levels of T h l  cytokines 
(EN-.I, IL-12, and IL-2) may correlate better with d~sease 
activity than those of Th2 cytokines (IL-4, IL-5, IL-6, and 
IL-10). 

H~stolog~cally, a predominantly neutrophilic mfiltrate is 
noted in the perichondrium.Varying degrees of chondrolys~s 
may be present. DIF often demonstrates a lupus-like conti- 
nuous granular band of ~mmunoglobulin and complement in 
the perichondr~um. 

Dapsone, 100 mg once or twice a day for an adult, reduces 
the frequency of flares, but IS usually madequate to control 
the disease. Systemic eorticostero~ds should be used to treat 
acute flares, but most patlents require a steroidsparing 
lmmunosuppresslve drug. Azathiopnne, methotrexate, myco- 
phenolate mofetil, cyclophosphamide, and TNF-a inh~bltors 
have been used. Endobronchial ultrasonography has been 
used to facilitate the diagnosis and estlmate the size of the 
involved airway for placement of slents. 
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Mucinoses 
- - 

W~thin the dermis is a fibrillar matrix, termed groulzd 
substance, which is composed of proteoglycans and glyco- 
saminoglycans. These acid mucopolysaccharides, produced 
by fibroblasts, ale highly hygroscopic, b~nding about 1000 
times their own volume in water.They are c r~ t~ca l  in holding 
water in the dermls and are responsible for dermal volume 
and texture. Normally, the sulfated acid mucopolysaccharide 
chondroitin sulfate and hepann are the primary dermal 
mucins. In certain diseases, fibroblasts produce abnormally 
large amounts of acid mucopolysaccharides, usually hyaluro- 
nic acid. These acld mucopolysaccharides (mucin) accumul- 
ate in laige amounts in the derm~s, and may be v~sible as pale 
blue granular or  amorphous material behveen collagen 
bundles. They are often not visualized with hematoxylin 
eosin stains, slnce the water they bind is removed in 
processmg, so the presence of increased mucin is suspected 
by the presence of large empty spaces between the collagen 
bundles. They can be detected by special stains, such as 
colloidal iron, alcian blue, and toluldine blue. Incubation of 
the tissue with hyaluronidase eliminates the staining, 
confirm~ng the presence of hyaluronic acid. 

Increased dermal muun may result from many dlseases 
and is a normal component of wound healing.The mucinoses 
are those diseases in which the produchon of increased 
amounts of mucin is the primary process. Mucin may also 
accumulate m the skln as a secondary phenomenon, such as 
when it is present in lupus erythematosus, dermatomyositis, 
Degos' disease, granuloma annulare, cutaneous tumors, or  
after therapies such as PUVA or retino~ds. Mucin deposits in 
the skln are also prominent features of eosinophilla-myalgia 
syndrome and toxic 011 syndrome and may herald the onset 
of scleroderma. The genetic diseases in which mucln 
accumulates as a result of inherited metabolic ahnormallt~es 
are termed the mucopolysacchnndoses (see Chapter 25). 
Myxedema and pretibial rnyxedema are reviewed in 
Chapter 24. 

Jackson EM, et al: Dlffuse cutaneous muctnosls. Dermatol Clln 
2002;20.493. 

Ronglolettl F, et al' The new cutaneous muclnoses. J Am Acad 
Dermatol 1991;24:265. 

Truhan AP, et el: The cutaneous muoinoses. J Am Acad 
Dermatol 1986;14:1. 

LICHEN MYXEDEMATOSUS 
The terminology used to descnbe disorders in the disease 
group known as lichen ntyxedenlatoszls (LM) has been 
confusing. Rong~oletti and Rehora have introduced a useful 
classification system for this group of disorders. A general- 

gammopathy and may have systemic ~nvolvement Five 
localized forms are recogn~zed, these being character~zed 
by a lack of a monoclonal antlbody and systemic disease. 
Finally, patients may have disease that does not fit into these 
subsets, and thew condition is termed atypical or inter- 
mediate in type. Thyroid disease should no t  account for the 
findlngs in any category. 

Generalized Lichen Myxedematosus 
Scleromyxedema affects adults of both sexes and appears 
from ages 30 to 80. It is chron~c and progressive.The primary 
lesions are multiple waxy, 2- to 4-mm, dome-shaped or flat- 
topped papules (Fig. 9-1). They may coalesce into plaques 
(Fig. 9-2) or be arranged in h e a r  array. Less commonly, 
7--+,canal, nodular, or even annular les~ons are seen The 

Rg. 4 1  Shiny papules of early sclemmyxedema 

ized form, scleromyxedema, is accompanied by a monoclonal ~ g .  9-2 Scleromyxeds 



3-3 Scleromyxedsma. (Courtesy of Marshall Guill. MD) Fig. 9-5 Scleromyxedema. (Courtesy of Marshall Guill, MD) 

Fig. B-6 Sclemmyxedema. (Courtesy of Marshall Gulll, MD) 

dorsal hands, face, elbows, and extensor extremit~es are most 
frequently affected (Fig. 9-3 and Fig. 9-4). Mucosal les~ons 
are absent. 

A diffuse ~nfiltralion develops leading to woody scleros~s 
of the skin (Fig. 9-5). A reduced range of motion of the 
mouth, hands, and extremities may follow. On the glabella 
and forehead, coalescence of lesions leads to the prominent 
furrowing of a "leon~ne fac~es" (Fig. 9-6). At the prox~rnal 
interphalangeal jornt, ~nduratlon surrounding a centrally 
depressed area has been termed the dougki~t~t  slgn. Pruritus 
may occur. 

Scleromyxedema not infrequently is assoc~ated with vis- 
ceral disease. Gastinintestinal involvement is most frequent. 
Dysphagia resulting from involvement of the esophagus is 
most common, but the stomach o r  intestine may also be 
affected. PuImonary compl~cat~ons with dyspnea caused by 
lestrictive or  obstructive d~sease are  the second most 
common visceral problem. Proximal muscle wealcness with 
an inflammatory myopathy or  a nonspecific vacuolar change 
may occur. Carpal tunnel syndrome occurs in 10% of 
patients. Arthralgias or inflammatory arthntls is not un- 
common. Peripheral neuropathies and central nervous 
system (CNS) disturbances, ~ncludlng confusion, dizziness, 
dysarthrm, ascending paralysis, seizures, syncope, and coma, 
can occur. The latter has been termed the dei7iiatoneuro 
syizdro~ize.Visceral d~sease can be fatal. 

Criteria for inclusion in this disease category include mucin 
deposition, fibroblast proliferation and fibrosis, normal. 
thyroid function tests, and the presence of a monoclonal 
gammopathy. Approximately 10% of patients do not have 
this latter finding on initial evaluation. The gammopathy is 
usually an IgG-A type, suggesting an underlying plasma cell 
dyscrasia. Bone marrow may be normal or  reveal increased 
numbers of plasma cells or frank myeloma. 

Clinical and histologic features are usually diagnostic. Skin 
biopsies of early papular lesions demonstrate a proliferation 
of fibroblasts with mucin and many small collagen fibers. 
The papules generally appear more fibrotic than mucinous. 
Over time, fibroblast nuclei become less numerous and 
collagen fibers become thickened. 

Many of the clinical findings seen in scleromyxedema are 
also found in systemic scleroderma, including cutaneous 
sclerosis, Raynaud phenomenon, dysphagia, and carpal 
tunnel syndrome. This distinction in some cases may be 
difficult without a biopsy. Other infiltrative disorders, such as 
amyloidosis, must be exc1uded.Association with hepatitis C 
has been reported frequently. Nephrogenic fihrosing 
dermopathy presents with skim thickening in the setting 
of renal failure (Fig. 9-7). In its earliest form, it includes 
mucin along with collagen deposition with a proliferation of 
CD341 cells in the dermis. The first report by Cowper et a1 
was ternled a scleromyxedema-like illness associated with 
renal failure.The clinical findings are dominated by fibrosis, 
so this entity is fully discussed in Chapter 8. 

Treatment of scleromyxedema is difficult. Physical therapy 
is indicated. Moderate doses of systemic steroids are not 
usually helpful, but high doses may temporarily arrest 
progressive visceral disease. Retinoids, plasmapheresis, 
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I Fig. 9-8 Acral persistent papular mucinosis 

Rg. 9-7 Nephrogenic flbmsing dermopathy. 

extracorporeal photochemotherapy, intravenous immuno- 
globulins, Grenz ray and electron beam therapy, PUVA, 
thalidomide, interferon (1FN)-a, cyclosporin, topical dimethyl 
sulfoxide, and topical and intralesional hyaluronidase and 
corticosteroids have all produced improvement in the skin of 
selected patients. Many others, however, have not benefited 
and visceral disease is not affected. One patient treated with 
high-dose pulse dexamethasone, high-dose melphalan, and 
autologous stem cell transplant obtained complete remission 
of the cutaneous and internal disease. UVB and IFN-a have 
exacerbated scleromyxedema. 

Many patients have been treated with immuno- 
suppressive agents, especially melphalan or cyclophospha- 
mide with or without plasma exchange.Temporary remission 
of progressive visceral disease may occur. These short-term 
benefits must be weighed against the increase in malignan- 
cies and septic complications that may lead to death in as 
many as 30% of melphalan-treated patients. One patient has 
responded to 2-chlorodeoxyadenosine, but had severe, short- 
term, neurologic complications from the treatment. 

Occasional patients are reported who spontaneously remit 
even after many years of disease; however, scleromyxedema 
remains a therapeutic challenge, and the overall prognosis 
is poor. 

Localized Lichen Myxedematosus 
The localized variants of LM lack visceral involvement or  an 
associated gammopathy. As a group, they are benign, but 
often penistent. No therapy is reliably effective in any of the 
localized forms of lichen myxedematosus. Since there is 
no gammopathy, visceral involvement or associated thyroid 
disease in any of the variants, often no treatment is needed. 
Shave excision or  C02  ablation are options for individual 
lesions, and spontaneous resolution may occur in all 
varieties. 

Discrete Papular Lichen Myxedernatosus Discrete 
papular lichen myxedematosus is characterized by the 
occurrence of waxy, 2- to 5-mm firm flesh-colored papules, 
usually confined to the limbs or  trunk. The papules may 
have an erythematous or yellowish hue, may coalesce into 
nodules or plaques, and may number into the hundreds. 
Nodules may occasionally be the predominant lesion 

present, with few or absent papules. The underlying skin is 
not indurated and there is no associated gammopathy or 
internal involvement. Biopsy reveals the presence of mucin 
in the upper and mid dermis. Fibroblast proliferation is ! 
variable, but collagen deposition is minimal. The slow 
accumulation of papules is the usual course, without the 
development of a gammopathy or internal manifestations. 
Occasional cases may spontaneously involute. 

Many patients with acquired immunodeficiency syn- 
drome (AIDS) have been reported with mucinous papules, 
usually widespread, unassociated with a paraprotein. It is 
virtually always seen in advanced human immunodeficiency 
v in~s  (HIV) disease in patients with multiple infectious 
complications of HIV disease. These lesions may occur in 
association with an eczematous dermatitis or on normal skin. 
If associated with an eczematous dermatitis, the lesions often 
clear if the eczema is controlled. Those cases occurring on 
normal skin may respond to systemic retinoid therapy. At 
times spontaneous remission occurs. The authors have also 
seen one case of a patient with acquired immunodeficiency 
syndrome (AIDS) and true scleromyxedema with visceral 
involvement and two patients have been reported with acral 
persistent papular mucinosis. 

Acral Persistent Papular Mucinosis Patients with 
acral persistent papular mucinosis have few to 100, bila- 
terally symmetrical, 2- to 5-mm, flesh-colored papules local- 
ized to the hands and wrists (Fig. 9-8).The knees, calves or 
elbows may also be involved in R minority of patients. 
The face and trunk are spared. Women outnumber men by 
5:l. The course is of persistence and slow progression. ?iuo 
involved sisters have been reported. Histologically there is 
a collection of upper dermal mucin with minimal or no 
increase in fibroblasts. 

Self-Healing Papular Mucinosis Self-healing papular 
mucinosis occurs in a juvenile and an adult form. The 
juvenile variant, also called self-healing juvenile c~ifaneous 
mucinosis, is a rare, but distinct disorder, characterized by 
the sudden onset of skin lesions and polyarthritis. Children, 
most commonly between the ages of 5 and 15, are affected. 
Familial cases are reported. Skin lesions are. ivory-white 
papules of the head, neck, trunk, and typically the peri- 
articular regions; deep nodules on the face and periarticular 
sites; and hard edema of the periorbital area and face. An 
acute arthritis affects the knees, elbows, and hand joints. In 
the adult form, papular lesions occur, usually without the 
associated joint symptoms (fig. 9-9). Histology of the skin 
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Fig. 9-9 Seif-heal~ng papular mucmosis. 

lesions reveals dermal mucin w ~ t h  little fibroblastic prolifera- 
tion or collagen deposibon.Although the imt~al presentation 
is worrisome, the prognosis is excellent with spontaneom 
resoluhon without sequelae over several months. 

Papular Mucinosis of infancy This is also referred to 
as cutnneous mnchtosis of tnfnncy and 1s a rare syndrome 
that occurs at blrth or within the first few months of hfe. 
Skin-colored or  translucent, grouped or discrete, 2- to 8-mm 
papules develop on the trunk or upper extremities, espe- 
cially the back of the hands. Biopsies show very superficial 
upper dermal mucin without proliferation of fibroblasts, 
Existing lesions remain static; new lesions continue to 
gradually accumulate. Similar lesions may sometimes be 
noted in associat~on with neonatal lupus erythematosus 

Atypical or Intermediate Lichen 
Myxedematosus 
The cutaneous muclnoses are all relatively uncommon. In a 
literature dominated by case reports, individual pattents 
have been found who do not fit well into the above scheme, 
e.g. patients with acral pers~stent papular mucinosis who 
have had a papaprotein exist, and others with appa~n t ly  
classic scleromyxedema have none. 
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SCLEREDEMA 
Scleredema i$ a skin disease characterized by a stiffening 
and hardening of the subcutaneous tissues, a4 if they were 
infiltrated with paraffin. It occurs in two forms-with and 
w~thout d~abetes mellitus. In a large senes of 33 patients, 
one-quarter had a sudden onset Iollowing an upper tespira- 
tory mfection, typically caused by streptococcus. One-third 
had clinically identical lesions, but the onset was more 
insidious and there was no documented preceding infect~on. 
In 35% the disease was associated with diabetes mellitus and 
had a different clinical pattern. 

In cases not associated with diabetes, females outnumber 
males by 2:L. The age at onset i s  from childhood through 
adulthood, Skin tightness and induration begins on the neck 
and/or face, spreading symmetricaliy to involve the arms, 
shoulders, back, and chest.The distal extremities are spared. 
There may be difficulty opening the mouth or eyes, and 
a masklike exp~ession as a result of the infiltration. The 
involved skin, which is waxy whrte and of woodl~ke 
consistency, gradually transitions Into normal skin with no 
clear demarcation. Associated &dings occur in variable 
numbers of patients and can ~nclude dysphagia caused by 
tongue and upper esophageal involvement, cardiac arrhyth- 
mias, and an associated paraprotein, usually an IgG type. 
Myeloma may be present.There may be pleural, pericardial, 
or peritoneal effusion. In about half the patients in whom the 
condition follows an infection, spontaneous resolution will 
occu~ in months to a few years The others have a prolonged 
course. Therapy is generally of no benefit, but patients may 
live w ~ t h  the disease for many years. Cyclosporm, UVA1, 
pulsed dexamethasone, and extiacorporeal photophere~s 
have been reported to be beneficial in individual patients. 

In the second group, whlch in most dermatologists' 
experience i s  the more common, there is an association with 
late-onset, insul~n-dependent diabetes. Men outnumber 
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women by 10:l.Affected men tend to be obese. The lesions 
are of insidious onset and long duration, presenting as 
woody induration and thickening of the skin of the mid 
upper back, neck, and shoulders (Fig. 9-lO).'lhere is a sharp 
step-off from the involved to the normal skin. Persistent 
erythema and folliculitis may involve the affected areas.The 
associated diabetes is of long duration and is difficult to 
control. Further, patients have frequently suffered complica- 
tions of their diabetes, such as nephropathy, atherosclerotic 
disease, retinopathy, and neuropathy. Control of the diabetes 
does not affect the course of the scleredema. No paraprotein 
is detected, and visceral involvement is not seen. Lesions are 
persistent and usually unresponsive to treatment. Intra- 
venous penicillin, electron beam alone or  in combination 
with photon inadiation, low-dose methotrexate, and bath- 
PUVA have each been effective in different case reports. 

The histology of both forms is identical. The skin is 
dramatically thickened, with the dermis often expanded two- 
to three-fold. There is marked fibrosis without the hyalin- 
ization seen in scleroderma. The thickened dermal collagen 
may be separated by clear spaces that contain hyaluronic 
acid. The amount of mucin is variable and usually only 
prominent in early lesions. In late lesions, fibrosis is the sole 
finding, and the amount of mucin is scant. 
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Rg. 9-11 Reticulated erythematous mucinosis 

RETICULAR ERYTHEMATOUS MUCINOSIS 
(REM SYNDROME, PLAQUE-LIKE CUTANEOUS ! 
MUCINOSIS) 
Reticular erythematous mucinosis (REM) favors women in 
the third and fourth decades of life.The eruption frequently 
appeals after intense sun exposure. Clinical lesions are 
erythematous plaques or reticulated patches that are several 
centimeters in diameter, and are most common in the mid- 
line of the chest and back (Fig. 9-11). Evolution is gradual. I 

Photosensitivity is common; lesions may be induced with 
UVB. Onset or exacerbation with oral contraceptives, 
menses, and pregnancy are other features. Serologic tests for 
lupus erythematosus are negative. 

Histologically, there are varying degrees of lymphocytic 
infiltration around dermal vessels, and deposits of mucin in 
the dermis. Direct immunofluorescence is negative. Treat- 
ment with antimalarials is successful in most cases. The 
pulsed dye laser has led to resolution in two patients. 

Lesions of REM have also been reported to occur on the 
face, arms, abdomen, and groin. When evaluating patients 
with mucinous smooth-surfaced erythematous lesions it is 
important to consider the possibility of connective tissue 
disease. Plaque-like or papulonodular lesions in sites away 
from the central chest and back may infrequently herald the 
development of systemic lupus erythematosus, discoid lupus 
erythematosus, dermatomyositis or scleroderma. 

Tumid lupus erythematosus is a subset of chronic 
cutaneous lupus that is characterized by erythematous 
papules, nodules, and plaques that most often involve the 
face, extensor aspects of the arms, shoulders,V of the neck, 
and upper back. Histology is identical to REM. It is photo- 
inducable and responsive to antimalarials. While serologic 
abnormalities occur in a small percentage of patients, this is 
usually a skin-limited condition. Thus, there is considerable 
overlap with REM and some authors consider the two to be 
closely related or  identical. 
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MUCINOSA) 
In 1957, Pinlcus avolied the name aloueczrr ~nticinosu to a . - 
series of pattents wrth inflammatory plaques with alopecia 
characterrzed h~stologically by mucinous deposits in the 
outer root sheaths of the hair follicles. The plaques may 
be simply hypopigmented or erythematous and scaly, 
eczematous, or composed of flesh-colored, follicular papules 
(Fig. PlZ).Tnere may be only one lesion, especially on the 
head and neck, or multiple lesions may he present. The 
plaques are firm and coarsely rough to the palpating finger. 
They are drstributedmostly on the face (Etg. 9-U), neck, and 
scalp but may appear on any parts of the body. Itching may 
or may not be present. Alopecia occurs regularly in lesions 
on the scalp and frequently in lesions located elsewhere. 
Some papules show a comedo-like black central dot that 
corresponds to a broken hair or the mucin i$elf.These may 

I Fig. 9-12 Alopecla 
mucmosa. 

cause ..., .-..--- -. a  pat^.. ... look lrke keratosrs pilaris 
Sensory dissociation, with hot-cold perception difficulties or 
anesthesia to light touch, bas been reported in some lesions, 
w ~ t h  a resultant misdiagnosis of leprosy. 

The term alopecia illucnzosa may be used to describe 
the disease process, and follicular mncinosis to describe the 
hisLologic features. The disease may be skin-limited and 
benign (primary follicular mucinosis) or may be associated 
with follicular mycosis fungoides.When lesions are solitary 
or few in number and cluster on the head and neck of 
indivrdnals younger than 40 years of age, the condition 
usually follows a benign, chronic course, even in cases where 
the ~nfiltrate is found to be clonal in nature. Widespread 
lesions in an older patient, however, will usually be found to 
be cutaneousT-cell lymphoma (CTCL) at initla1 presentat~on 
or will progress to lymphoma within 5 years. These two sub- 
se$s are not exclusive, however, and no clinical or histolog~c 
criteria absolutely distinguish them in the absence of 
diagnostic findings of CTCL. 

Histologically, follicular mucinosrs demonstrates large 
collections of mucin within cells of the sebaceous gland and 
outer root sheath. The mucin typ~cally stains as lryaluron~c 
acid.A mixed dermal infiltrate is present.When the condrtlon 
occuffi m association with cutaneous T-cell lymphoma, the 
per~folIicuIar infiltrate is atypical but not generally epider- 
motroprc, and a considerable admixture of eosinophils and 
plasma cells is present.The additional finding of the presence 
of syringolymphoid hyperplasia should rarse concern that 
lymphoma is or will become evident.T-cell receptor gene re- 
arrangement studies that indicate clonity are also support~ve 
but do not alone predict an aggressive course. 

Spontaneous tnvolution of prrmary follicular muanosis 
may occur, especially tn young chrldren. Topical cortico- 
steroids have produced varyrng degrees of improvement. 
Dapsone, PUQA, radiation theiapy, IFN-a Zb, minocycline, 
isotretinom, end indomethacin have been reported to he 
effectrve in individual cases. Follicular mycosis fungoides, 
with or without assodated mucin, is more refractory to 
treatment and has a worse prognosrs than classic CTCL. 

Ada S, et al: Erythematous and hypopigmented patches on the 
face. Arch Dermatol2005;141~897. 

Arca E. et al: Follicular muc~nosis resoondina to isotretinoin - 
treatment. J Dermatolog Treat 2004;15.391. 

Anderson BE, et al: AJopcta mucinosa .J Gutan Med Surg 2003; 
7:124 

Ap~sarnthanarax N, et al: Mycosis fungoides with foil~cular 
mucinosis dlsplaylng aggressive tumor-stage transformation. 
Am J Clln Dermato12003:4:429. 

Brown HA, et ai: Pnmary follicuiarmucinoss. J Am Acad Dermatol 
2002:47:856. 

Ceronl L, et al: Foll~cular mucinosis. Arch Dermatol 2002; 
138:182. 

Gibson LE, et al: Foll~cular mucinos~s. Arch Dermatol 2002; 
138-1615. 

Guerriero C, et al: Follioular mucinosis successfully treated w~th 
isotretlnorn. Eur J Dermatol1999,9:22 

Sangueza OP: Mycosis fungo~des. Arch DemlatoI2002:138:244. 
Tannous 2, et al: Syringolymphoid hyperplasia and follicular 

muc~nosls In a patient wrth CTCL J Am Acad Dermatol 
1994;41:303. 
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Van Doorn R, et al: Foliicular mycosis fungoides, a distinct 
disease entity with or without associated follicular mucinosis. 
Arch Dermatol 2002;138:191. 

Yotsumoto S, et al: A case of foilicular mucinosis treated 
successfully with minocycline. Br J Dermatol 2000:142:841. 

CUTANEOUS FOCAL MUClNOSlS 
Focal mucinosis is characterized bv :a solitarv nodule or 
papule. Lesions are asymptomatic and usually occur on the 
face, neck, trunk, or extremities. They appear in adulthood. 
Histologically, the lesion is characterized by a loose dermal 
stroma containing large quantities of mucin together with 
numerous dendritic-shaped fibroblasts. The clinical appear- 
ance is not distinctive and may at times be suggestive o i  
a cyst, a basal cell carcinoma, or a neurofibroma. The treat- 
ment is surgical excision. 

Chen HH, et al: A solitary soft fibroma-like polypoid mucinosis. 
Dermatol Surg 2004;30:400. 

McDermOtt AL, et al: Focal mucinosis. J Laryngoi Otol 2003; 
117:408. 

MYXOID CYSTS 
These lesions occur most commonly on the dorsal or lateral 
terminal digits of the hands but may also occur on the 
toes.They present as solitary, 5- to 7-mm, opalescent or skln- 
colored cysts (Fig 9-14) They may occur as asymptomatic 
swell~ngs of the prox~mal na~lfold, as subungual growths, 
or over the d~stal ~ntemhalaneeal io~nt.Thev contain a clear. - ,  
viscous, sticlcy fluid that may spontaneously drain. These 
cysts do not have an epithelial lining but a compacted fibrous 
wall. 

When a myxoid cyst is present beneath the proximal 
nailfold, a characteristic groove may be formed in the nail 
plate by pressure of the lesion on the nail matrix (Fig. 9-15). 

Fig. 9-15 Distortion of nail distal to a synovial cyst. 

Those located beneath the nail cause a transverse nail curva- 
ture,a red or blue discoloration of the lunula is common, and 
nail integrity is typically compromised, leading to distal or 
longitudinal splitting or onycholysis. The diagnosis can be 
confirmed by magnetic resonance imaging (MRI) or surgical 
exploration. Myxoid cysts are typically found over the dorsal 
digit, between the distal joint, and over the proximal nailfold. 
If a cyst overlies the nailfold, a groove will result,Women are 
more frequently affected, and osteoarthritis is frequently 
present in the adjacent distal interphalangeal joint. 

Treatment depends on the site of the cyst. The repeated 
! puncture technique for the two accessible types may achieve 

a cure rate of up to 70%, but multiple punctures (>40) may 
be required. This technique may be complicated by local 
tissue or joint infection. Intralesional steroids may be 
injected into the tissue after draining the cyst. Destruction by I 

cryotherapy, CO, laser ablation, curettage, or fulguration are 
alternatives with similar cure rates, but these result in 
scarring. 

Surgical approaches that reflect the skin overlying the 
cyst and either excise or tie off the commu~~ication to 
the joint, which may be visualized by injecting the cyst with 
methylene blue, have a cure rate of over 90%. 

A recently recognized association of multiple myxoid 
cysts is with connective tissue disease. Young children, even (i 
infants, may present with multiple myxoid cysts as the initial 
manifestation of juvenile rheumatoid arthritis. An adult with 
systemic sclerosis also developed multiple myxoid cysts. 

de Berker OAR, et al: Treatment of myxoid cysts. Dermatol Surg 
2001;27:296. 

de Berker DAR, et al: Ganglion of the distal interphalangaai joint 
(myxoid cyst). Arch Dermatol 2001:137:607. 

de Berker DAR, et al: Subungual myxoid cysts. J Am Acad 
Dermatol 2002:46:394. 

Epstein E: A simple technique for managing digital mucous 
cysts. Arch Dermatol 1979:115:1315. 

Marzano AV, et ai: Unique digital skin lesions associated with 
systemic sclerosis. Br J Dermatol 1997:136:598. 





CHAPTER Seborrheic Dermatitis, Psoriasis, 
Recalcitrant Palmoplantar Eruptions, 1 0 3ustular Dermatitis, and Erythroderma 

SEBORRHEIC DERMATITIS 
Clinical Features 
Seborrheic dermatitis, also known as seborrheic eczeinn, 
is common, occurring in 2% to 5% of the population. It is a 
chronic, superficial, inflammatory disease with a predilection 
for the scalp, eyebrows, eyelids, nasolabial creases (Fig. 10.1). 
lips, ears, sternal area, axillae, submammary folds (Fig. 10-2), 
umbilicus, groins, and gluteal crease.The disease is character- 
ized by scaling on an erythematous base.The scale often has 
a yellow, greasy appearance. Itching may be severe. Dandruff 
(pityriasis sicca) represents a mild form of seborrheic 
dermatitis.An oily type, pityriasis steatoides, is accompanied 
by erythema and an accumulation of thick crusts. 

Fig. 10-1 Seborrhe.- -u....-....- ....-....., ..... ..-l-.--.- 
fold, and mustache. 

Fig. 10-2 Sebonhe involving the chest and ax~llae 

Other types of seborrheic dermatitis on the scalp include 
arcnate, polycyclic or petaloid patches, and psoriasiform, 
exudative or crusted plaques.The disease frequently spreads 
beyond the hairy scalp to the forehead, ears, postauricular 
regions, and neck. On these areas the patches have convex 
borders and are reddish-yellow or yellowish. In dark-skinned 
individuals, arcuate and petaloid lesions con~monly involve 
the hairline. In extreme cases the entire scalp is covered by a 
greasy, dirty crust with an offensive odor. In infants, yellow 
or brown scaling lesions on the scalp with accumulated 
adherent epithelial debris is called cradle cap. 

Erythema and scaling are often seen in the eyebrows. ) 

The lids may show yellowish-white, fine scales and faint 
erythema. The edges ol the lids may be erythematous and 
granular (marginal hlepharitis), and the conjunctivae may be 
injected. If the glabella is involved, fissures in the wrinkles 
at the inner end of the eyebrow may accompany the fine 
scaling. In the nasolabial creases and on the alae nasi, there 
may be yellowish or reddish-yellow scaling macules, some- 
times with fissures. In men, folliculitis of the beard area is 
common. 

In the ears, seborrheic dermatitis may be mistaken for an 
infectious otitis externa.There is scaling in the aural canals, 
around the auditory meatus, usually with marked pruritus. 
The postauricular region and skin under the lobe may be 
involved. In these areas the skin often becomes red, fissured, 
and swollen. In the axillae the eruption begins in the apices, 
bilaterally, and later progresses to neighboring skin. This 
pattern resembles that of allergic contact dermatitis to 
deodorant, but differs from that of clothing dermatitis (which 
involves the periphery of the axillae, but spares the vault). 
The involvement may vary from simple erythema and i 
scaling to more pronounced petaloid patches with fissures. 
The inframammary folds and the umbilicus may be involved. 
The presternal area is a favored site on the trunk. 

Seborrheic dermatitis is common in the groin and gluteal 
crease, where its appearance may closely simulate tinea 1' 
cruris or candidiasis. In these areas, the appearance often 
overlaps with that of inverse psoriasis. In fact, many of these i 
patients have an overlap of the two conditions (sebopsoriasis l 
or seborrhiasis) in the groin as well as the scalp. i: 

The lesions may also become generalized and progress to 
a generalized exfoliative erythroderma (erythroderma 
desquamativnm), especially in infants. A minority of these 

i l  i. 
infants will have evidence of immunosuppression. In !,$ 
adults, generalized eruptions may be accompanied by adeno- 
pathy and may simulate mycosis fungoides or psoriatic 
erythroderma. 

Seborrheic dermatitis may be associated with or accen- 
hated by sevetal internal diseases. Parkinson's disease is often 
accompanied by severe refracto~y seborrheic dermatitis 
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,..,,.,,,,s ,.,, .,,,, ,.,, .ace, u ,,A, ..,,,, ..,, .~se sc u.... ,. dtifungal agents and topical calcinearia inhibitors are often 
A unilateral injury to the innervation of the face, or a stroke,  referr red. Ketoconazole, ciclopirox, tacroliinus, and pime- 
may lead to unilateiql localized seborrheic dermatitis. crolimus preparations are all effective. The antifungals are 
Patients with acquired immunodeficiency syndrome (AIDS) now available in a wide range of vehicles to include foams, 
have an increased incidence of seborrheic dermatitis. An gels, and liquids. Bifonazole shampoo has been shown to be 
increased incidence has also been noted in patients who are effective in treating infants and small children. Topical 
seropositive for human immunodeficiency virus (HIV), but calcinearia inhibitors may be associated with a burning 
have not developed other signs of clinical disease. Diabetes sensation, especially on moist skin. Patients gene~ally 
mellitus, especially in obese persons; sprue; malabsorption tolerate these agents well after initial treatment with a 
disorders; epilepsy; neuroleptic drugs, such as haloperidol; corticosteroid.When secondary bacterial infection is present, 
and reactions to arsenic and gold have all produced a topical or oral antibiotic may be required. In patients 
seborrheic dermatitis-like eruptions. infected with HIV, lithium succinate ointment (Efalith) has 

been used for iacial disease. Lithium gluconate 8% ointment 
Etiology and P a t h o g e n e s i s  has also been shown to compare favorably with ketocona- 
The etiology of this common disorder is complex, but may be zole 2% emulsion in healthy adults and was more effective 
related to the presence of the lipophilic yeast Pityrosporuln in terms of control of scaling and symptoms. Sodium 
ovale. The density of yeast has been correlated with the sulfacetamide products with or without sulfur are effective in 
severity of the disease, and reduction of the yeast occurs some refractory patients. 
with response to therapy. 2 ovale may also be abundant For scalp disease, selenium sulfide, ketoconazole, tar, zinc 
on the scalps of patients who have no clinical signs of pyrithione, fluocinolone, and resorcin shampoos are effec- 
the disease, and the yeast may only be pathogenic in tive.These agents should usually be used two to three times 
predisposed individuals. a weeli, with a regular shampoo used in between as required. 

Patients with seborrhoeic dermatitis may show upregulation Antifungal foams and gels, as well as corticosteroid solutions, 
of interferon (1FN)-y, expressed interleulrin (1L)-6, expressed foams, gels and splays, are all effective. In the treatment of 
IL-la, and IL-4. Expression of cytotoxicity-activating ligands the scalp, ointment or oil preparations are preferred by some 
and recruitment of natural killer (NI<) cells have also been black patients. 
noted. Itching of the external ear canal usually responds to a 

topical corticosteroid, calcinearia inhibitors or antifungals 
His to logy such as ketoconazole or ciclopirox. Some patients require 
The epidernlis demonstrates regular acanthosis with some the use of a class 1 corticosteroid on weekends to control 
thinning of the suprapapillary plates. Varying degrees of refractory pruritus. Cortisporin otic suspension can bring 
spongiosis and lymphocyte exocytosis are noted. A charac- about prompt clearing, but contact dermatitis to neomycin 
teristic finding is the presence of a focal scale crust adjacent may complicate the use of some Cortisporin products. 
to the follicular ostia. Desonide Otic Lotion (0.05% desonide and 2% acetic acid) 

is also effective and may be better tolerated than Domeboro 
Differential D iagnos i s  otic solution in some patients. 
Some cases of seborrheic dermatitis bear a close clinical Sodium sulfacetamide drops or ointment may be effective 
resemblance to psoriasis, and the two conditions may for seborrheic blepharitis. Oral tetracyclines can also be 
overlap. Psoriasis tends to have more pronounced erythema effective, and have been shown to decrease the density of 
and heavier silvery scales that peel in layers. Removal of microorganisms in the affected follicles. Steroid preparations 
scales in psoriasis may disclose bleeding points (Auspitz are suitable for short-term use, but may induce glaucoma 
sign).This sign is common, but lacks great specificity. Severe and cataracts. Daily gentle cleansing with a cotton-tipped 
itching favors seborrheic dermatitis. Characteristic psoriasis applicator and baby shampoo in water can reduce symptoms. 
elsewhere (nail pitting, balanitis) may resolve the question. In severe cases, oral antibiotics or oral antifungals may be 
Imoetieo of the scalo. esneciallv when associated with combined with touical agents. . ., ., . 
pediculosis, may cause difficulty in d~fferentiatlon. Scalp 
impetigo can be an indolent crusted dermatosis associated 
with failure to thnve. Langerhans cell histiocytosis may also 
resemble seborrhelc dermatitis, but typically demonstrates 
yellow-brown perifollicular papules and groln fissuring. 
Ciusted scabies of the scalp can also be confused with 
seborrheic dennatihs, and Tnclzophytorr to~zsurans often 
produces a subtle seborrheic scale. In subtle cases of tinea, a 
moist gauze pad rubbed vigorously on the scalp will typically 
dislodge short broken 1WH-positive hairs. This can be the 
fastest way to make the diagnosis. 

Treatment 
Agents suitable for use on glabrous skin include cortico- 
steroid creams, gels, sprays and foam. Corticostero~ds tend to 
produce a rapid effect, but on the face even mid-potency 
corticosteroids can produce steroid rosacea For this reason, 

Aiy R, et al: Ciclopirox gel for seborrheic dermatitis of the scalp. 
Int .I Dermatol 2003;42(Suppl 1):19. 

Anonymous: Ketoconazole foam-connetics: connetiw keto- 
conazole foam. Drugs R D 2003;4:323. 

Braza TJ, et ai: Tacrolimus 0.1 % ointment for seborrhoeic der- 
matitis: an open-label pilot study. Br J Dermatol 2003; 
148:1242. 

Brownell I ,  et ai: Topical pimecroilmus in the treatment of 
seborrheic dermatitis. Dermatol Online J 2003;9:13. 

Chosidow 0 ,  et al: Randomized, open-labeled, non-inferiority 
study between ciclopiroxolamine 1% cream and ketocona- 
zole 2% foaming gel in mild to moderate facial seborrheic 
dermatitis. Dermatology 2003;206:233. 

Dreno 6, et al: Lithium gluconate 8% vs ketoconazole 2% in the 
treatment of seborrhoeic demlatitis: a muiticentre, random- 
ized study. Br J Dermatol 2003;148r1230. 
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Gee BC. Seborrhoeic Dermatitis. Clin Evid 2004;12:2344. lesions increase in size by peripheral extension and coales- 
Gupta AK, et al: Ciclopirox for the treatment of superficial fungar cence. The scales are micaceous, meaning that they peel in 

infections: a review. Int J Dermatol 2003;42(Suppl 1):3. layers. They are looser toward the periphery and adherent 
Gupta AK, et al. Seborrheic dermatitis. Denatol Clin 2003; When removed, bleeding points avpear fAusoitz's - .  21:401. 
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ointment in the treatment of seborrheic dermatitis. J Am Acad 
Dermatol 2003;49:145. 

Milani M, et al: Efflcacy of betamethasone valerate 0.1% 
thermophobic foam in seborrhoeic dermatitis of the scalp: an 
open-label, multicentre, prospective trial on 180 patients. 
Curr Med Res Opin 2003;19:342. 

Mollnero LL, et al: Up-regulated expression of MICA and pro- 
inflammatory cytokines in skin biopsies from patients with 
seborrhoeic dermatitis. Clin lmmunol 2003;106:50. 

Pierard GE: Seborrheic dermatitis today, gone tomorrow? The 
link between the biocene and treatment. Dermatology 2003; 
206:187. 

Ta CN, et al: Effects of minocycline on the ocular flora of patients 
with acne rosacea or seborrheic blepharitis. Cornea 2003; 
22:545. 

Zaidi Z, et al: Correlation of the density of yeast Maiassezia with 
the clinical severity of seborrhoeic dermatitis. J Pak Med 
Assoc 2002;52:504. 

PSORIASIS 
Clinical Features 
Psoriasis is a common, chronic, and recutrent inflammatory 
disease of the skin charactenzed by circumscribed, eryth- 
ematous, dry, scal~ng plaques of various sizes.The lesions are 
usually covered by silvery wh~ te  lamellar scales (Fig. 10-3). 
The lesions have a predilectron for the scalp, nails, extensor 
surfaces of the limbs, umbihcal region, and sacrum. The 
eruptton is usually symmetrical. The eruption usually 
develops slowly but may be exanthematous, with the sudden 
onset of numerous guttate (drophke) lesions. Subjective 
symptoms, such as itching or burning, may be present and 
inay cause extreme discomfort. 

The early lesions are small erythematous macules, which 
from the beginn~ng are covered with dry, s~lvery scales. The 

Fig. 10-3 Psonasls plaque, red plaque wrth sllver scale on the 
knee 

- .  . - . . 
sign). ~ i t h o u ~ h  plaques &pically predominate, lesions may 
be annular or polycylclic. Old patches may be thick and 
covered with tough lamellar scales like the outside of an 
oyster shell (psoriasis ostracea). Various other descriptive 
terms have in the past been applied to the diverse appear- 
ances of the lesions: psoriasis guttata, in which the lesions 
are the size of water drops; psoiiasis folliculaiis, in which 
tiny, scaly lesions are located at the orifices of hair follicles; 
psoriasis figurata, psoriasis aiz?iulnta, and psoriasis gymta, 
in which cuwed linear patterns are produced by central invo- 
lution; psoriasis discoidea, in which central involution does 
not occur and solid patches persist; and psoriasis rupioides, 
in which crusted lesions occur, resembling syphilitic rupia. 
The term chroiiic plaque psoriasis is often applied to stable 
lesions of the trunk and extremities. Inverse psoriasis predom- 
inates in intertriginous areas. Pustular variants of psoriasis 
may be chronic on the palms and soles, or  may be eruptive 
and accompanied by severe toxicity and hypocalcemia. 

Involved nails (fig. 10-4) can demonstlate distal onycho- 
lysis, landom pitting (the result of parakeratosis from the 
proximal matrix), oil spots (yellow areas of subungual para- 
keratosis from the distal matrix), or salmon patches (nailbed 
psoriasis). Thick subungual hyperlceratosis may resemble 
onychomycosis. 

Seborrheic-Like Psoriasis Some cases of psoriasis 
overlap with seborrheic dermatitis. Seborrheic lesions may 
predominate on the face, under the breasts, and in the scalp, 
flexures, and axillae. Lesions in these areas are moist and 
erythematous, with yellow, greasy, soft scales, rather than 
dry and micaceous scales. Terms such as sebopsoriasis and 
seborrliiasis may be used to describe such patients. 

Inverse Psoriasis This form select~vely and often 
exclusively ~ilvolves folds, recesses, and flexor surfaces 
such as the ears, axillae, groms, rnframammary folds, navel, 
intergluteal crease, penls (Fig. 10-5), ltps, and webspaces. 
Other areas, such as the scalp and na~ls  may be involved. 

Flg. 10-4 Nail pitting 
and distal 
onycholysis in 
psoriasis. 
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Animal erythemogenic dose (MED) testing is recommended 
to allow for appropriately aggressive treatment. Recurrent 
episodes may be related to pharyngeal carriage of the 
responsible streptococcus by the patient or a close contact. 
A course of a semisynthetic penicillin (such as dicloxacillin 
250 mgfour times a day for 10  days) with rifampin (600 mgl 
day for an adult) may be required to clear chronic strepto- 
coccal carriage. I Generalized Pustular Psoriasis (von Zumbusch) 
wpical patients have had plaque psoriasis and often 
psoriatic arthritis. The onset is sudden, with formation of 
lakes of pus periungually, on the palms, and at the edge of 
,soriatic plaques. Erythema occurs in the flexures before the 

:eneralized eruption appeaw.'Ihis is followed by a general- 
Fig. 10-5 Penile psoriasis with erythema and silver scale. ized erythema and more pustules (Fig. 10-6). Pruritus and 

intense burning are often present. Mucous membrane lesions 
"Napkin"Psoriasis Napkin psoriasis, or psoriasis in the are common. The lips may be red and scaly, and superficial 
diaper area, is characteristically seen in infants between 2 ulcerations of the tongue and mouth occur. Geographic or  
and 8 months of age. Lesions appear as brightly erythema- fissured tongue frequently occurs (Fig. 10-7). 
tous, sharply demarcated patches of skin involving much of The patient is frequently ill with fever, erythroderma, 
the diaper area. The lesions typically clear with topical hypocalcemia, and cachexia. A number of cases of acute 
therapy, but psoriasis may reappear in adulthood. respiratory distress syndrome associated with pustular and 

Psoriatic Arthritis Five clinical patterns of arthritis 
OCCUK 

1. Asymmetrical distal interphalangeal joint involvement 
with nail damage (16"h) 

2. Arthritis mutilans with osteolysis of phalanges and 
metacarpals (5%) 

3. Symmetrical polyarthritis-like rheumatoid arthritis, with 
claw hands (15%) 

4. Oligoarthritis with swelling and tenosynovitis of one or 
a lew hand joints (70%) 

5. Ankylosing spondylitis alone or  with periphe~al 
arthritis (5%) 

Most ~adiographic findings resemble those in rheumatoid 
arthritis, hut certain findings are highly suggestive of 
psoriasis. These include erosion of terminal phalangeal 
tufts (acrosteolysis), tapering or "whittling" of phalanges or 
metacarpals, "cupping" of proximal ends of phalanges, bony 
ankylosis, osteolysis of metatarsaIs, predilection for distal 
interphalangeal and proximal interphalangeal joints, relative 
sparing of metacarpal phalangeal and metatarsal phalangeal 
joints, paravertebral ossification, asymmetrical sacroiliitis, 
and rarity of "bamboo spine" when the spine is involved. 
Nearly half the patients with psoriatic arthritis have type 
HLA-B27. 

Rest, splinting, passive motion, and nonsteroidal anti- 
inflammatory agents (NSAIDs) may provide symptomatic 
relief, but do not prevent deformity. Methotrexate, cyclo- 
sporin, tacrolimus, and biologic agents are disease-modifying 
drugs that prevent deformity. 

Guttate Psoriasis In thls distinctive form of psoriasis 
typ~cal leslons are the size of water drops, 2 to 5 mm in 
diameter. Lesions typically occur as an abrupt eruption 
following some acute infection, such as a streptococcal 
pharyngitis. Guttate psoriasis occurs mostly m patients under 
age 30. Th~s  type of psonasis usually responds rapidly to 
broad-band ultraviolet (UV)B at e~ythemogenic doses. Sub- 
erythemogen~c doses often have little impact on the lesions. 

Fig. 10-6 Pustular psoriasis 

tongue In a patient 
, with generalized 

pustular psoriasis. 
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Fig. 10-8 Nailbed 
involvement in 

U acroderrnatitis 
continua 

erythrodermic psoriasis have been reported. Other systemic 
complications include pneumonia, congestive heart failure, 
and hepatitis. 

Episodes are often provoked by withdrawal of systemic 
corticosteroids. The authors have also observed a patient 
whose pustular psoriasis was the presenting sign oI Cushing's 
disease. Other implicated drugs include iodides, coal tar, 
terbinafine, minocycline, hydroxychloroquine, acetazolamide, 
and salicylates. There is usually a strong familial history of 
psoriasis. Generalized pustular psoriasis may occur in infants 
and children with no implicated drug. I t  may also occur as an 
episodic event punctuating the course of localized acral 
pustular psoriasis. 

Acitretin is the drug of choice in this severe disease. 
The response is generally rapid, Isotretinoin is also effective. 
Cyclosporin, methotrexate and bilologicals are alternatives. 
Sometimes dapsone is effective in doses of SO to 100 mglday. 

Acrodermatitis Continua of Hallopeau Typical 
patients develop acral erythematous plaques studded w ~ t h  
pustules The nailbeds are heavily lnvolved (Fig. 10-B), 
and ihe fingernails float away on lakes of pus resulting m 
anonychia (Fig. 10-9). Hyperkeratosis often ensues, and the 
fingert~ps become increasingly panful, tapering to long ken -  
totic points. Occasionally, patients may develop generalized 
pustular flares (Fig. 10-10). Acrodermatitis continua is 
discussed in more detail below. 

Impetigo Herpetiformis Thls term has been appl~ed to 
generalized pustular psoriasis of pregnancy. Flexural elyth- 
ema, studded with pustules, often occurs initially, followed 
by a generalized pustular nare and increasing t0xicity.A~ the 
patients are pregnant, systemic retinoids are not appropriate. 
Many patlents only respond to delivery, and early delivery 
should be strongly considered as soon as it is safe for the 
infant.Alternatively, patients may respond to prednisone at a 
dose of 1 mgllcglday. Although systemic cort~costeroids are 
generally contraindicated m plaque psonasis because they 

Fig. 10-9 Anonychla in acroderrnatitis continua 

Fig. 10-10 
Generalized pustular 
flare in a patient with 
acrodermatitis 
continua. 

can provoke pustular flares, they have a role in the treatment 
of ~mpetigo herpetifomus. The corticosteroid can also 
contnbute t o  neonatal lung maturity. 

Keratoderma Blennorrhagica (Reiter Syndrome) 
Reiter syndrome resembles psonasis both histolog~cally and 
clinically, except for its tendency for th~cker Icelatotic lestons. 
Patients are often positive for HLA-B27 and develop disease 
after a bout of urethritis or enteritis. 

Erythrodermic Psoriasis Patients with psoriasis may 
develop a generalized erythrodema (Fig. 10-11). Erythro- 
dermic psoriasis is covered in greater detail under exfoliative 
dermatitis. 

Course 
The course of psoriasis is unpredictable. It usually begins on 
the scalp or elbows, and may remaln localized in the ongrnal 
region [or years. Chron~c disease may also be almost entirely 
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1 ~ i g .  10-1. ..iheritance 
Eiythrodermlc In a large study of psoriasis in monozygotic twins, herit- psoriasis. ability was high and environmental influence low. Patients 

with psoriasis often have relatives with the disease, and the 
incidence typically increases in successive generations. 
Multifactorial inheritance is likely. Analysis of population- 
specific human leukocyte antigen (HLA) haplotypes has 
provided evidence that susceptibility to psoriasis is linked to 
the class I and I1 major histocompatibility complex (MHC) 
on human chromosome 6. A number of genetic loci are 
linked to psoriasis, including PSORSZ on chromosome 6 and 
within tlle MHC, and PSORSZ on chromosome 17q. It has 
also been shown that there are two subsets that differ in age 
of onset and in the frequency of HLA associations. Early 
onset is type I psoriasis and is associated mostly with -Cw6, 
-857, and -DR7. Late onset is type 11 and this predominantly 
features -Cw2. 

A variety of other HLA associations have been reported. 
It is believed that any individual who has -B13 or 4317 has 
a five-fold risk of developing psoriasis. In pustular psoriasis 
HLA-B27 may be seen, whereas -B13 and -B17 are increased 
in guttate and erytbrodermic psoriasis. In palmoplantar 
pustulosis, there is an association with HLA-B8, -Bw35, -Cw7, 

I and -DR3. HLA typing is a research tool for population- 
based studies, but is o i  limited value in assessing an 
individual patient. 

limited to the fingernails. Involvement over the sacrum may 
easily be confused with candidiasis or tinea. Onset may also Epidemiology 
be sudden and widespread. Psoriasis occurs with equal frequency in both sexes. One 

Two of the chief features of psoriasis are its tendency percent to 2% of the US population has psoriasis. I t  occurs 
to recur and its persistence. The isomorphic response less frequently in the tropics. It is less common in North 
(Koebner's phenomenon) is the appearance of typical lesions American and West African blaclc persons. Native Americans 
of psoriasis at sites of even trivial injury. Lesions may occur and native Fijians rarely have psoriasis.The onset of psoriasis 
at sites of scmtches, incisions, and burns. Lesions may first is at a mean age of 27  years, but the range is wide, fivm the 
appear after a vim1 exanthema o r  following pityriasis rosea. neonatal period to the 70s. Severe emotional stress tends to 
Occasionally a patient receiving phototheiapy will experi- aggravate psoriasis in almost half of those studied. 
ence increased erythema and burning limited to the psoriatic In pregnancy there is a distinct tendency for improvement 
plaques. At the same time, the plaques often enlarge. or even temporary disappearance of lesions in the majority 
This phenomenonappears to represent a form of isomorphic of women studied. After childbirth there is a tendency for 
response.With a reduction in light dosage, the erythema and exacerbation of lesions. Paradoxically, pregnancy is also 
burning resolve, and the plaques begin to clear. Woronoffs the milieu for impetigo herpetifomis, and psoriasis may 
ring is concentric blanching of the erythematous skin at or behave differently from one pregnancy to another in the 
near the periphery of a healing psoriatic plaque. It is often same patient. 
the first sign that the patient's psoriasis is responding to A high prevalence of celiac disease has been noted in 
phototherappy. patients with psoriasis. Lymphoma also occurs with an 

The palms and soles are sometimes exclusively affected, increased incidence in these patients. 
showing discrete erythematous dry scaling patches, circum- 
scribed verrucous thickenings, or pustules on an erythema- Pathogenesis 
tous base. The patches usually begin in the mid portions of Psoriasis is a hyperproliferative disorder, but the prolifera- 
the palms or on the soles, and gradually expand. Psoriasis tion is driven by a complexcascade of inflammatory mediators. 
of the palms and soles is typically chronic and extremely T-cells and cytokines play pivotal roles in the pathophysio- 
resistant to treatment. logy of psoriasis. Overexpression of type-l cytokines such as 

Many studies report an association between hepatitis C IL-2, IL-6, IL-8, IL-12, IFN-y and TNF-a, has been demon- 
and psoriasis, and hepatitis C has also been implicated in strated, and overexpression of IL-8 leads to the accumulation 
psoriatic arthritis. If treatment of psoriasis is to include a of neutrophils. The main signal for Thl development is 
potentially hepatotoxic drug, such as methotrexate, a hepa- 1L-12, which promotes intl-acellular IFN-y production. In 
titis C serology should be obtained. It should also be noted animal models, shifting fromThl toTh2 responses improves 
that IFN-a, an agent frequently used to treat patients with psoriasis. 1L-4 is capable of inducing Th2 responses and 
hepatitis C, can further exacerbate or  induce psoriasis.Anti- improving psoriasis. Reduced expression of the anti- 
tumor necrosis factor (TNF)-a therapy shows p~nmise in the inflammatory cytokines IL-IRA and IL-10 has been found, 
treatment of psoriasis, even in the setting of chronic hepatitis and polymorphisms for IL-10 genes correlate with psoriasis. 
C infection. IL-10 is a type 2 cytokiie with major influences on immuno- 



regulation, lnhib~ting type 1 proinflammatory cytokine 
pmduction. Patients on establ~shed traditional therapies 
show rising levels of IL-10 mRNA expression, suggesting that 
IL-10 may have antipsoriatlc capacity. 

As discussed above, the response to biologic agents has 
demonstrated that CDZ+ lymphocytes, CD-lla and TNF-a 
are important in the pathogenesis of psoriasis. IL-15 triggers 
inflammatory cell recruitment, angiogenesis, and pmduction 
of rnflammatory cytok~nes, including IFN-y, TNF-a, and 
IL-17, all of which are upregulated in psoriatic 1esions.An 
LL-15 monoclonal antibody has been shown to be effective 
in a mouse model of psoriasis. TGF-P and its receptors are 
downregulated III pmfiatic skin, leading to abnormal cell 
proliferation. Circulating NK cells are reduced in psoriasis. 
Specific targets for therapy include TNF-a, leukocyte 
function-associated antigen-1 (LFA-1)lmtercellular adhesion 
molecule-l (ICAM-1) bindlng, and LFA-3ICD2 binding. 

Many genes, including CCL-41MIP-lP, CCL-2OlMIP-3a, 
CXCL-ZIGRO-P CXCL-SIIL-8, and CXCRZIIL-SR, dernon- 
strate Increased gene expression in psoriatic skin compared 
w ~ t h  atop~c skin. Reduction of CD18 (P(2) integrin) tn mlce 
leads to the development of a psoriasiform s k ~ n  disease. 
Both CD4+ and CD8+ T-cells are increased in the skln of 
affected mice, but only deplet~on of CD4+T-cells resulls in 
disappearance of skin lesions. The stat3 activated mouse is 
a new model for the study of psorias~s. 

Streptocooci Streptococci play a role in some patients. 
Patients with psoriasis report sore throat more often than 
controls. Beta-hemolytic streptococci of Lancefield groups A, 
C, and G can cause exacerbation of chronic plaque psoriasis. 
T-helper 1 (711-1) cells recognize cell-wall exlract ~solated 
from group A streptococci. HLA vanation has a significant 
effect on the immune response to groupA streptococci. 

Stress Various stud~es have shown a positive correlation 
between stress and severity of discase. In almost half of 
studred patients, stress appears to play a significant role. 

Drug-Induced Psoriasis Psoriasis may he induced by 
beta-blockers, lithium, antimalanals, terbinafine, calcium- 
channel blockers, captopril, glyburide, granulocyte colony- 
stimulating factor, ILs, lFNs, and hpid-lowering drugs. 
Systemic steroids may cause rebound or pustular flares. 
Antimalarials are associated with erytl~rodermtc flares, hut 
patients traveling to matarla-endemic regions should take 
appropriate prophylaxis. Often, drugs such as doxycycline or 
mefloquin are appropriate for the geographic area, but when 
a qulnine derivahve offers the best protection, it is generally 
better to take the prophylactic doses of a quinine derivative 
than to risk disease and full dose treatment. 

Pathology 
HtstoIogicalIy, all psoriasis is pustular. The microscopic 
pustules include spongiform intraepidermal pustules, and 
Munro mlcroabscesses within the stratum corneum. In 
early guttate lesions, focal parakeratosls is noted withln the 
stratum corneum. The parake~xtotic focus typically has 
an outline resembling a child's rendition of a sea gull. 
Neutrophtls are generally noted immediately above the focus 
of parakeratosis, but in some sections, the neutrophils will 
not be visible as a result of sampling error. In plaque pso- 
riasis, neutrophllic foci are so numerous that they are rarely 

missed. Neutmphilic mlcmabscesses are generally present at 
multiple lwels in the stratum comeum, generally on top of 
small foci of paralseratosls. These focl generally alternate 
with areas of ortltokeratotic stratum corneum, suggest~ng 
that the underlying spongiform pustules arise in a rhythmic 
fash~on.The gmnular layer is absent focally, correspond~ng to 
areas producing foci of parakeratosis. In well developed 
plaques, there is regular epidermal acanthasis wit11 long, 
bulbous rete ridges, thmnlng over the dermal papillae, and 
dilated capillaries within the dermal pap~llae. The last two 
findings correlate with Ausprtz's slgn. The stratum corrieum 
may be entirely parakemtotic but still shows multiple small 
neutrophilic microabscesses at varying levels. Spong~usis is 
typically scant except in the area ~mmediately surrounding 
collections of neutropluls. 

In pustular psoriasis, geographic tongue and Reiter syir- 
drome, intraepidermal spongiform pustules tend to be much 
larger. Grossly pustular lesions often have little associated 
acanthosis. In Reiter syndrame, the stratum comeum is often 
massively thickened with prominent foci of neuhnphils 
above parakeratosis, altematmg with orthokeratosis. 

Acral lesions often demonstrate nondiagnostic features 
histologiully. Spongiosis is typically prominent ln these 
lesions and often leads to a difierential diagnosis of psoriasis 
or chronic psoriasiform spongiotic dermatihs. FOCI of 
neutmph~ls often contain serum and may be interpreted as 
rmpet~ginized crusting. 

On direct munofluorescence testing, the stratum corneum 
demonstrates intense fluorescence with all antibodies, 
complement, and firin. This fluorescence may be parlially 
independent of the fluorescent label, as it has been noted in 
hematoxylin and eosin (H&E)-stained sections and frozen 
unsta~ned sections. The same phenomenon of stratum 
comeum autofluorescence has been noted in some cases of 
candidlasts that demonstrale a psoriasiform h~stology. 

Psorias~s can generally be distinguished from dermatitis by 
the paucity of edema, the relative absence of spongiosis, 
the lortuosity of the capillary loops, and the presence of 
neutrophils above foci of pamkeratos~s. Neutmphlls in the 
stratum corneum are commonly seen in tinea, impetigo, 
candrdiasls and sypliilts, but rarely are found atop para- 
keratosis alternating w ~ t b  orthokeratosis in a rhythmic 
fashion. In psoriaslform syphilis the rete are typically long 
and slender, a vacuolar interface dermatttis is commonly 
present, dermal Mood vessels appear to have no lumen 
because ofendothel~al swelling, and plasma cells are present 
in the dermal infiltrate. About one-third of biopsies of 
syphills lack plasma cells, but the remaining characteristics 
still suggest the correct diagnosis Psoriasiform lesions of 
mycosis fungoides exhibit epidemotropism of large lympho- 
cytes with little spongiosis. The lymphocytes are typically 
larger, darker, and more angulated than the lymphocytes in 
the dermis. There is associated pap~llary de~mal fibrosis, 
and the superficial perivascnlar infiltrate is asymmetrically 
distributed around the post-capillary venules, favoring the 
epidermal slde (bare underbelly sign). 

Clinical Differential Diagnosis 
Psorias~s must be differentiated fmm dermatomyosit~s, lupus 
erythernatosus, seborrheic dermatitis, pityriasis rosea, lichen 
planus, eczema, and psoriasiform syphilid. The distribution 
m psoriasis is on the extensor surfaces, espeually of the 
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elbows and knees, and on the scalp; dermatomyositis s ..,., 3 s ..-u., ,, hydrated b, .,,.,..., prior to application, and 
this distribution whereas lupus erythematosus generally covered with an occlus~ve dressing of a polyethylene film 
lacks involvement of the extensor surfaces. Patients with (SaranWrap) or a sauna suit. Unfortunately, there is typically 
dermatomyoslt~s may exhibit a heliotrope sign, atrophy, a rapid recurrence of dlsease when corticostero~d therapy is 
poikiloderma, and nailfold changes. Advanced lesions of discontinued. Side effects include epidermal atrophy, steroid 
d~scoid lupus erythematosus often demonstrate follicular acne, mil~ana, and pyoderma. 
hyperkeratosis (carpet tack slgn]. Seborrheic dermatitls has a lntralesional mjections of triamcinolone are helpful for 
pred~lection for the eyebrows, nasolabial angle, ean, sternal refractory plaques. Triamcinolone acetonlde (Kenalog) 
region, and flexures. The scales in psoriasis are dly, white, suspension 10  mglmL may be diluted with sterile saline to 
and shiny, whereas those in seborrheic dermatitis are greasy make a concentration of 2.5 to 5 mg1mL. Good results are 
and yellowish. On removal of the scales in psoriasis there is also obtained in the treatment of psoriatic nails by injecting 
an oozing of blood from the capillaries (Auspitz's sign), triamcinolone ~ n t o  the region of the matrix and the late~al 
whereas this does not occur in seborrhe~c dermatitis. nailfold A digital block can be performed prior to inject~on 

In pityrlasis rosea the eruptlon is located on the upper to prov~de anesthesia. Injections are glven once a month 
arms, trunk, and thighs, and the duration is a matter of until the desired effect is achieved. 
weeks. Les~ons are typically oval and follow skln tension 
lines. Indiv~dual les~ons show a crinkling of the epidermis Tars 
and cellarette scallng. A herald patch is frequently noted. Crude coal tar and tar extracts such as liquor carbonis 
Lichen planus chiefly affects the flexor surfaces of the wrists detergens can be compounded inlo agents for topical use.Tar 
and ankles. Often the violaceous color is pronounced. In bath oils and shampoos are readily available. Oil of cade 
darker slunned ind~viduals, the lesions have a tendency to (pine tar) or birch tar in concentrations of 5% to 10% may 
pronounced hypeipgmentation. The nails are not pitted as also be incorpomked into ointments. The odor of all tars 
in psonasis, but longitudinally ridged, mugh, and thickened. may be offensive. 
Pteryg~um formation is characteristic of lichen planus. 

Hand eczema may resemble psoriasis. In general, psoriatic Anthralin 
Iestons tend to be more sharply marginated, but at rimes the Anthralin is effective, but IS irritating and stains skin, cloth- 
les~ons are mdistinguishable. Psoriasiform syphiiid has in- lng, and beddmg. To avoid these drawbacks, short-contact 
filtrated copper-colored papules, often arranged in a figurate anthralin treatment (SCAT) can be helpful, with anthralin 
pattern. Serologtc tests for syphilis are generally posltlve, but washed off after 15 to 30 min. In warmer climates, SCAT 
prozone reactions may occur, and the serum may have to is often done outdoon to keep the mess out of the house. 
be diluted in order to obtain a positive Lest. Generalized Anthralin exerts a direct eHect on ke~atinocytes and leuko- 
lymphadenopathy and mucous patches may be present. cytes by suppressing neutrophil supemxide generat~on and 

~nhibiting monocyte-derived IL-6, IL-8, andTNF-a. 
Treatment 
Topical therapy is generally suitable for limited plaques TazarOtene 
~ ~ ~ ~ l i ~ ~ , j  treatments, such as the almer laser or other forms Tazarotene is a nonisomerizable retinoic ac~d receptor- 
of intense pulsed light, may be suitable for limited plaques, Specific retinold. It appears to treat ~soriasis by modulating 
Photothempy remains highly cost-effective for widespread Iceratinocyte differentiation and hyperprollferation, as well 
psoriasis. Cyclosporin has a rapid onset of action, but as by suppressing inflammation. ~ o m b ~ n i n ~  its use with a 
generally not suitable for sustained therapy Methotrexate cortlcOsterOid and weekend pulse can 
remans the systemic agent against wluch others are com- decrease intation. 
pared. Blologic agents can produce dramatlc responses 
at dramatic expense. Rotating therapeutic agents that have 
varying toxicities has conceptual appeal, and combination 
therapy may reduce toxic~ty and reduce the incidence of 
neutralizing antibodies to agents such as infliximab. 

Topical Treatment 
Corticosteroids 
Topical application of corticosteroids m creams, omtments, 
lotions, foams, and sprays IS the most frequent prescribed 
therapy for psorias~s. Class I steroids are suitable for 2-week 
courses of therapy on most body areas.Therapy can be conti- 
nued with pulse applications on weekends to reduce the 
incidence of local adverse effects. On the scalp, cortico- 
steroids in propylene glycol, gel, foam, and spray bases are 
preferred by most white patients. Black patients may find 
them drying, and may prefer 011 and ointment preparations. 
Low-to-mid strength creams are preferred in the intertrigin- 
ous areas and on the face.To augment effecliveness of toplsal 
corticosterolds in areas with thick keratot~c scale, the area 

Calcipotriene 
Vitamin Dj affects keratinocyte differentiation partly through 
its regulation of epidermal responsiveness to calcium. Treat- 
ment wth the vitamin D analog calcipotriene (Dovonex) in 
ointment, cream, or solution form has been shown to be very 
effective in the treatment of plaque-type and scalp psonasis. 
Combination therapy with calcipotnene and lugh-potency 
steroids may provide greater response rates, fewer side 
effects, and steroid sparing. Calcipotriene is unstable in the 
presence of many other topical agents and degrades in the 
presence of UV light, Monitoring of serum calc~um levels in 
adults is not requ~red. 

Macrolactams (calcineurin inhibitors) 
Topical mac~.olactams such as tacrolimus and pimecrolimus 
are especially helpful for thin lesions in areas prone to 
atrophy or steroid acne The burn~ng commonly associated 
wth  these agents can be problematic, but may be avoided by 
pnor treatment w ~ t h  a cortlcosteroid, and by application to 
dry skln, rather than after bathing. - 



- - 
Salicyclic Acid 
SalicyIlc acid is used as a keratolytic agent in shampoos, 
creams and gels. It can promote the absorption of other 
topical agents. Widespread application may lead to salicylate 
toxicity manifesting with tinnitus, acute confusion, and 
retractory hypoglycemia, espec~ally in patients with diabetes 
and those with compromised renal function. 

Ultraviolet Light 
In most instances sunlight lmpmves psoriasis. However, 
buming of the skin may cause Koebner's phenomenon and 
an exacerbation. Artificral UVB light is produced by fluo- 
rescent bulbs in broad- or narrow-band spectrums. Maximal 
effect is usually achieved at minimal erythemogenic doses 
(MED). Although suberythemogenic doses can be effective, 
the response is slower than with erythemogenic regimens. 
As skin type is poorly predictive of MED; MED testing 
can he useful to ensure adequate dosing. With treatment, a 
tanning response occurs, and the dose must be increased 
to maintain efficacy. Mamtenance UVB phototherapy after 
clearing contributes to the duration of iemission and is 
justified for many patients. 

Using a monochromator, it has been shown that wave- 
lengths of 254,280, and 290 nm are ineffective; at 296,300, 
304, and 313 nm there is clearing. Narrow-band UVB (peak 
emission around 311 nm) has been shown to be more effec- 
tive m treating psoriasis than broad-band UVB. Erytbemo- 
genic doses are not requ~red in order to achieve a response. 
The response rates are better than 70% and close to those 
achievable with PUVA therapy. 

Goeckerman Technique 
The Goeckerman technique remains an effective and cost- 
effective method of treatment. In its modem form, a 2'3 to 
5% tar prepatation is applied to the skin, and a tar bath is 
taken at least once a day. The excess tar is removed with 
mineral or vegetable oil, and UV light is given. In psoriasis 
daycare centers, patients clear in an average of 1 8  days, and 
75% iemain free of disease for extended periods.Tk addi- 
t ~ o n  of a topical cortrcosteroid to the Goeckeman regimen 
shortens the time required for remission. Phototoxic reac- 
tions (tar smarts) may occur as a result of W A  generated by 
the predominantly UVB bulbs. 

lngrarn Technique 
The Ingr%m technique consists of a daily coal tar bath in a 
solution such as 120 mL l~quor carbonis detergens to 80 L of 
warm water. This is followed by daily exposure to UV light 
lor increasing penods. An anthralin paste is then applied 
to each psor~atic plaque. Talcum powder is sprinkled over 
the lesions and stockinette dressings are applied. Modern 
venlons of the technique employ SCAT. 

PUVA Therapy 
High-mtensity longwave UV radiation (UVA) glven 2 h after 
ingestion of 8-methoxypsoraIen (Oxsaralen-Ultra), twice 
a week, is highly effectwe, even in severe psoriasis. Most 
patlents clear in 20 to 25 treatments, but ma~ntenance treat- 
ment is needed. 

Although PUVA therapy is highly effective, in patients 
with less than 50% of the skin surface affected, UVB may be 
as good. Polyethylene sheet bath PUVA is another therapeu- 
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tic alternative to oral psoralen-UVA.The patient is immersed 
in a psorelen solution contained in plastic sheeting that 
conforms to the patient's body. 

Oral psorelen can produce cataracts, and protective eye- 
wear must be used. P W A  therapy is a risk factor for skin 
cancer, including squamous cell carcinoma and melanoma. 
Arsenic exposure is a more sign~ficant cofactor than prior 
exposure to methotrexate, UVB, or concomitant use of 
topical tar. Men treated without genital protection are at an 
increased risk of developing squamous cell carcmomas of 
the penis and scrotum. Although the risk of cancer is dose 
related, there is no definitive threshold dose of cumulative 
PUVA exposure above which carcinogenicity can be 
predrcted. 

Surgical Treatment In patlents with pharyngeal 
colonization by streptococci, an excellent response has been 
reported after tonsillectomy. More effective antibiotic 
regimens, such as a 10-day course of dicloxacillin combined 
with rifampin (600mglday for an adult) have largely 
replaced tonsillectomy. 

Hyperthermia Local hyperthermia can clear psoriatic 
plaques, but relapse is usually rapid. Microwave hyper- 
themia may produce significant complications such as pain 
over bony prominences and tissue destruction. 

Occlusive Treafment Occlusion with surgical tape or 
dressings can be effective as monotherapy or when combined 
with topical drugs. 

Systemic Treatment 
Corticosteroids 
The hazards of the ~njudicious use of system~c corticosteroids 
must be emphasized. There a great risk of "rebound" or 
induction of pustular psonans when therapy is stopped. 
Corticosteroid use is generally resmckd to unique clrcum- 
stances, such as impetigo herpetlformis when expeditious 
delivery is not possible. 

Methotrexate 
This folic acid antagonist remains the standard agamst which 
other systemlc treatments are measured. Methotrexate has a 
greater affinity for dihydrofolic acid reductase than has folic 
acid.The synthesis of DNA is bloclced when dihydrofolic acid 
reductase is bound and thereby cell d~vision is reduced. 
Methotrexate may also affect the inflammatory element of 
psoriasis. 

The indications for the use of methotrexate include 
psoriatic erytb~odema, psoriatic arthritis, acute pustular 
psoriasis (von Zumbusch type), or widespread body surface 
involvement. Locallzed pustular psoriasis or palmoplantar 
psoriasis that impairs normal function and employment may 
also require systemrc treatment. 

It is rmportant to make sure that the patlent has no history 
of liver or kidney disease. Methotrexate can be toxic to the 
liver and decreased renal clearance can enhance toxicity. 
Other important facton to consider are alcohol abuse, 
cryptogenic cirrhosis, severe illness, debility, pregnancy, 
leukopenia, thrombocytopenia, active infectious disease, 
immunodeficiency, anemia, colitis, and ability to comply 
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wlth d~rec ..-.... Serum glutamic oxaloace .... ..ansam~nase 
(SGOT or AST), serum glutamic pyruvic transaminase 
(SGPT orALT), bilirubin, serum albumm, creatinine, alkaline 
phosphatase, complete blood count (CBC), platelet count, 
hepatitis serology (B and C), HIV antibody, and urinalysis 
should all be evaluated before starting treatment. Patients 
with hypoalbumlnemia have a h~gher risk of developing 
pulmonary complications. 

The need for liver biopsy remalns controversial. Biopsy 1s 
not w~thout risks and 1s not commonly performed in the 
setting of methotrexate therapy for rheumatic dlsease. 
However, pat~ents with psonasis have a greater rtslc of liver 
disease, and liver biopsies are still recommended for them if 
treated w~th  methotrexate. In most pat~ents with no risk 
factors for liver disease, the first liver b~opsy should be 
obtained at approximately 1.0 to 1.5 g of cumulative metho- 
trexate and repeated every subsequent 1.5 to 2.0 g until a 
total of 4.0 g is reached.The frequency then changes to every 
1.0 to 1.5 g cumulative intervals.These recommendations are 
l~kely to change as more data are evaluated. Weekly blood 
counts and monthly liver enzyme assessment are recom- 
mended at the onset of therapy or when the dosage is 
changed. Monitoring of aminotermlnal procollagen 111 
peptide may reduce the need for liver biopsy 

Numerous treatment schedules have evolved. The authors 
recommend either three divided oral doses (12 h apart) 
weekly, weekly single doses otxlly, or single weekly sub- 
cutaneous inlections. The weekly dose varies from 5 mg to 
more than 50 mg, with most patients requiring 15  to 30 mg 
a week. Once a slngle dose exceeds 25 mg, oral absorption is 
unpredictable and subcutaneous inlections are recom- 
mended. Mid-week doses can result in severe toxic~ty and 
must be avoided. Oral or cutaneous ulceration may be a sign 
that the patlent has taken a mid-week dose Oral folic acid 
has been reported to decrease stde effects, especially nausea, 
and doses of 1 to 4 mglday are used. Oral folic acid is not 
adequate for the treatment of overdosage and leukovo~in 
must be used in such cases. 

Cyclosporin 
The therapeutic benefit of cyclosporin in psoriatic disease 
may be related to downmodulation ol proinflammatory 
epidermal cytokines.The microemulsion formulation Neoral 
has greater bioavailability and is now standard. Doses of 2 to 
5 mglkglday generally produce rapid clearing of psoriasis. 
Unfortunately, the lesions recur rapidly as well, and transi- 
tion to another form of therapy is required.Treatment dura- 
tions of up to 6 months are associated with a low incidence 
of renal complications, but blood pressure and serum creati- 
nine must be monitored, and doses adjusted accordingly. 
Usually the dose is reduced if the baseline creatinine 
increases by a third. 

Diet 
The anti-inflammatory effects of fish oils rich in n-3 poly- 
unsaturated fatty acids have been demonstrated m rheuma- 
toid arthritis, inflammatory bowel d~sease, psoriasis, and 
asthma. n-3 and n-6 Polyunsaturated fatty acids affect a 
variety of cytokines, including IL-1, IL-6, and TNF. Herbal 
remedies have also been used with variable effects. Many of 
these products are unpalatable, and their efficacy does not 
compare favorably to pharmacologic agents. 

Oral Antimicrobial Therapy 
The association of streptococcal pharyngitis with guttate 
psoriasis 1s well established. Stnphylococctrs nzrreus and 
streptococci secrete exotoxlns that act as superantlgens, 
producing massive T-cell actlvat~on. Oral ant~biotic therapy 
for patients with psoriasis ~nfected w t h  these organisms is 
imperative. The efficacy of antimicrobial agents in other 
subsets oi psoriasis is unclear. Oral bile acid supplementation 
has been shown to improve psoriasis, presumably by affect- 
ing the microflora and endotoxins in the gut. Oral Icetocona- 
zole, ilraconazole, and other antibiot~u have shown efficacy 
in a limited number of patients with psoriasis. 

Retinoids 
Oral treatment wlth the a ~ o m a t ~ c  retinold ethylester, etre- 
tinate is effectwe in many patients with psoriasis, especially 
in pustular disease. Because of its long half-life, the drug has 
been replaced by acitretin. Alcohol ingestion can convert 
acitretln to etretinate and is strongly discouraged 13-Cis- 
retinoic acid can also produce good results in some pat~ents 
with pustular psonasis. All of these drugs are potent 
teratogens and elevations m triglycerides may comphcate 
therapy. Combinations of retinoic acids with photochemo- 
therapy can be effective in chronic plaque psonasis, resulting 
in lowered cumulative doses of light. 

Dapsone 
Dapsone use IS limlted Eargely to palmoplantar pustulos~s or 
other variants of pustular psonasis Even in this setting, it is 
a second- or third-11ne agent with hmited efficacy. 

Biologic Agents A number of biologic agents are avail- 
able that can produce dramatic responses in some patients 
with psoxiasis; all are expensive. 'Il~ree agents blockTNF-a: 
infliximab is a chimeric monoclonal antibody to TNF-n and 
requires intravenous infusion; etanercept is a fusion protein 
of human TNF type I1 receptor and the Fc region of IgGl; 
and adalimimab is a recombinant fully human IgGl mono- 
clonal antibody toTNF-a.Alefacept is a fusion protein of the 
external domain of LFA-3 and the Fc region of IgG1, and 
blocks T-cell activation and triggers apoptosis of pathogenic 
T-cells. Efulizumab is a humanized monoclonal antibody to 
the CDlla  portion of LFA-1, and blocks T-cell activation, 
binding, and trafficking. 

Etanercept provides a good balance of safety and efficacy. 
Response rates air  higher with induction therapy for 12 
weeks at doses of 50 mg twice a week. Maintenance therapy 
is generally given as 50 mg/weeli. No routine laboratory 
monitoring is required, but it may be prudent to perform 
a PPD prior to initiation of therapy, lnfliximab acts more 
rapidly than the other available agents, and produces 
responses in a higher percentage of patients; however, the 
risks of serious side effects from this agent and the potential 
for production of neutralizing antibodies limit its use. 

Percentage of Patients Clearing with Each Drug 
Published data allow for various comparisons between bio- 
logic agents, but as trials are designed by the manufacturer 
to demonstrate the efficacy of the agent, the endpoints of 
some trials differ. In controlled tnals of infliximab, the 
percentage of pabents reaching at least 75% improvement 
from baseline in the psoriasis area and seventy Index (PAS1 
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75) at week 10  is about 70% with infliximab 3 mgkg and 
90% with 5 mg/kg,as compared to 6% with placebo.About 
35% of patients recelving etanercept 25 mg subcutaneously 
twrce a week achieve PASI 75 at 12 weeks and 45% at 24 
weeks. W~th  the 50-mg induchon dose administered twice a 
week, about 46% of patients achieve PASI 75 at 1 2  weeks 
and 50% at 24 weeks. In studies of efalizumab, 12 weeldy 
injections of 1.0 mglkg resulted in PASI 75 in about 27% 
of patrents, and about 44% achieve PASI 75 by 24 weeks. 
About 14% of patients ieceiving 12 weekly ~ntrarnuscular or 
~ntravenous injections of alefacept will achieve PASI 75, and 
about 38% PAS1 50.After two 12-inlection courses, about 
26% of patients reach PAS1 7 5  and 55% PASI 50,The onset 
of actron is somewhat slower than with other agents, but 
ultimate clearing can be excellent.The data avarlable suggests 
that about 53% of patients taking 40 mg of adalimumab 
every other week achieve PASI 75 by week 12, and about 
80% of those takmg 40 mg a week achieve PASI 75. 

Rapidity of Clearing and Relapse 
The effects of infliximab are lapid and similar to those 
achieved with cyclosponn. In contrast to cyclosporin, clinical 
improvement after three ~ntravenous infus~ons of infliximab 
is maintained for as long as 6 months m approximately half 
the patients Adatimumab is also rapid in onset, wkth many 
patLents demonstrating a response within the first week of 
treatment. Efalizumab 1s fairly rapid in onset, and produces 
significant improvements as early as 4 weeks.After disconti- 
nualion of efalizumab at week 24, an improvement of 50% 
or more in PAS1 score i$ maintained in approximately 30% 
of patients during 12 weeks of follow-up. However, relapse is 
usually seen within 70 days after dircontinuatidn of therapy, 
and rebound to worse than baseline occuis in about 5 %  
to 15% of patients. About 15% of patients treated with 
alefacept will maintain benefits for more than 6 months. 

Risks 
The biologic agents all suppress the normal immune 
response. lnfliximab has been associated with reactivation of 
tuberculosis, demyelinating disease, and serious systemic 
opportunistic infection. It may also lose its effect because of 
neutralizing antibodies. Methokrexate or azath~oprine may 
be needed as concomitant therapy to reduce the incidence of 
neutralizing antibodies and ~nfusion reactions. Even though 
adalimumab is a fully human antibody, it may also induce 
an antibody response. Ser~ous rnfections have been reported 
in patients with rheumatoid arthritis treated with this 
agent. Etanercept has been associated with infection, onset 
or exacerbation of multiple sclerosis, vasculitis, and lupus 
erythematosus-like manifestations, All these manifestations 
are rare, and may not be statist~cally increased from the 
general population. A single 12-week course of alefacept 
does not appear to impair primary or secondary antibody 
responses to a neoantigen or memory responses to a recall 
antigen, but roughly 10% of pattents have to interrupt 
therapy because CD4 counts fall below 250Jmm3, and 
CD4 counts must be monttoied with this agent. Efalizumab 
has been associated w ~ t h  thrombocytopenia, hemolytic 
anemia and lymphoma, and may have a slightly lower initial 
response rate than some other agents. Many of the reported 
complications, such as lymphoma, demyehnating d~sease, 
and infection, are not unique to any one b~olog~c agent. 

Future trials will further define the risks and benefits of 
each agent. 

Combination Therapy In more severe forms of psoria- 
sis a combination of treatment modallties may be employed. 
In treating patients with methotrexate, for example, 
concomitant topical agents may be used to minimlze the 
dose. Methotrexate has been combined with infliximab to 
reduce the incidence of neutraluing antibodies, and has 
been used with acitret~n in managing patients with severe. 
generalized pustular psoriasis. The use of PUVA and reti- 
noids is called Re-PUVA and has been studied extensively. 
Combinahon systemic therapy has the potential to reduce 
overall toxicity if the toxicities of each agent are different. 
However,new regimens should be used with caution because 
the potential for cumnlatrve toxicity or drug interaction 
exists. 
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REACTIVE ARTHRITIS WITH CONJUNCTIVITIS/ 
URETHRITISIDIARRHEA (REITER SYNDROME) 
The syndrome is a characteristic clinical triad of urethritis, 
conjunctivitis, and arthritis. The disease occurs chiefly in 
young men 01 HLA-B27 genotype, genelally following a 
bout of urethritis or diarrheal illness. Systemic involvement 
can include the gastrointestinal tract, kidneys, central 
nervous system, and cardiovascular system.As lew patients 
present with the classic triad, the American College of 

inlo% of patients. The biccal, and lingual mucosa 
may show painless, shallow, red erosions. The nails become 
thick and brittle, with heavy subungual keratosis. Children 
are much more likely to have the post-dysenteric form, 
often with conjunctivitis and arthritis as the most prominent 
complaints. 

The syndrome generally follows an infectious urethritis or 
diarrheal illness. Implicated organisms include Chlamydia, 
Shigella, Salmonella, Yersinia, Campylobacter, Ureaplasma, 
Borrelia , Cryptosporidia, gonococci, and Bacilltrs Cali~iette- 
Girirhl (BCG). Chlnnydia trachomafis and U~eaplasina 
zrrealytin~in have been isolated from the synovial fluid of 
affected joints, and some patients respond to antibiotic 
therapy. Reiter syndrome has also been observed in HIV 
disease, but may not be directly related to the virus, as it 
frequently occurs under treatment as the immune response 
improves. 

The syndrome involves both infection and the resulting 
immunologically mediated tissue injury in a genetically 
predisposed patient. HLA-B27 is present in about 80% of 
cases.A positive family history is often noted. 

Peripheral leukocytosis of 10,000 to 20,0001mm3 and 
elevated sedimentatioll rate are the most consistent findings. 
There is no specific test for Reiter syndrome. 

The differential diagnosis includes rheumatoid arthritis, 
ankylosing spondylitis, gout, psoriatic arthritis, gonococcal 
arthritis, acute rheumatic fever, chronic mucocutaneous 
candidiasis, and serum sickness. The presence of associated 
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SUBCORNEAL PUSTULAR DERMATOSIS 
(SNEDDON-WILKINSON DISEASE) 
In 1956, Sneddon and Wilkinson described a chronic pustular 
disease, which occurred chiefly in middle-aged women. 
The pustules are superficial and arranged in annular and 

Fig. 10-73 serpiginous patterns, espec~ally on the abdomen, axillae, and 
Keratoderma groins. Cultures from the pustules are sterile. Oral lesions are 
bienorrhaglcum. rare. Some cases are associated with a monoclonal gammo- 1 

pathy (usually IgA).The condition is chronic with remlssiow 
of variable duration. 

I 
I 

Histologically, the pustules form below the stratum 
corneum, as in inipet~go. Acantholysis is absent, but spongi- 

i 
form pustules may be noted in the upper epidermis. The 1 
histologic differential diagnosis includes pushllar psoriasis, I 

and superficial fungal and bacterial infections. Some cases I 
will show upper epidemal mtercellular IgA s t a i~ng .  t 

IgA pemphigus shows significant overlap with subcorneal I 
pustular dermatosis. Presentations of IgA pemphigus include ! 

subcorneal pustular dermatosis and mtraepidermal neutro- 
philic IgA dermatosis types. Using immunoblotting tech- 
niques, Hashimoto e t  al have shown that human desmocollin 
1 is an autoantigen for the subcorneal pustular dermatos~s 
type of IgA pemphigus. 

Localized cases may respond well to topical cortico- 
steroids. Dapsone, 50 to 200 mglday (for an adult), is effec- 
tive for most of the remaining cases. Some patients have 
responded better to sulfapyndine therapy. Acitretin, narrow- 

mucacutaneous lesions establishes the diagnosis. Some cases band UVB phototherapy, colchicine, azithromycin, biologi- 
of Lyme disease overlap with the syndrome. Individual slcin cals, and tetracycline with niacinamide may also be effective. 
lesions may be indistinguishable from those in psoriasis. 
Hyperkerntotic lesions generally have a thicker scale crust Blidotis I, et el: Regression of subcorneal pustular dermatos~s 
than most psoriatic plaques, but are otherwise identical. type of IgA pemph~gus lesrons wlth azithromyc~n. J Infect 

Mucocutaneous lesions are generally self limited and clear 2005;51:E31. 
with topical steroids. Joint disease is managed with rest Howell SM, et ai: Rapid response of IgA pemphigus of the 
and NSAIDs. Antibiotics, such as doxycycline, have been subcorneal pustular dermatosis subtype to treatment with 
effective m some eases. Immunosuppressive agents, such as adalimumab and mycophenolate mofetil. J Am Aead 
methotmate, are commonly employed for refractoly joint Dematol2005:53:541. 
disease. Infliximab has been successful in treatins severe Voigtlander C, et al. lnfliximab (anti-tumor necrosis factor alpha 
disease. ~ ~ f ~ ~ t ~ ~  lesions are h a t e d  like ~ f m c t o r y  antibody): a novel, highly effective treatment of recalcitrant 
psoriasis, and severely affected patients have responded to Subcorneal Pustular dermatosis [Sneddon-Wllkinson 
acitretin or cyclosporine. d~sease). Arch Dermatol 2001;137:1571. 

s EOSlNOPHlLlC PUSTULAR FOLLlCULlTlS 
Gaylis N: lnfliimab In the treatment of an HIV positive patient Eosinophilic pustular follieulikis (EPF) was first described in 

with Reiter's syndrome. J Rheumatol 20(13;30:407 1970 by Ofuji but is also referred to as sterile eoarrophilic 
Kiss S, et al: Long-tern? progression, prognosis and treatment pustulosis. It occurs more commonly in males, and is mostly 
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terized by pruritic, follicular papulopustules that measure 
1 to 2 mm. The lesions tend to be grouped and plaques 
commonly form. New lesions may form at the edges of the 
plaques, leading to peripheral extension, while central 
clearing tales place. The most frequent site is the face, 
particularly over the cheeks.The trunk and upper extremities 
are commonly affected, and 20% have palmoplantar 
pustules. The distribution is commonly asymmetrical, and 
the typical course is one of spontaneous remissions and 
exacerbations lasting several years. The condition must be 
distinguished from HIV-associated eosinophilic folliculitis, 
which is discussed in Chapter 19. 

Histologically, there is spongiosis and vesiculation of the 
follicular infundibulum and heavy infiltration with eosinophils. 
Follicular mucinosis may be present. There is a peripheral 
eosinophilia in half the cases. The cause is unknown; but 
numerous studies have implicated chemotactic substances, 
ICAM-1, and cyclooxygenase-generated metabo1ites.Tryptase- 
positive and chymase-negative mast cells have also been 
implicated. 

Indomethacin is effective in the vast majority of patients. 
Topical and intralesional corticosteroids, clofazimine, mino- 
cycline, isotretinoin, UVB therapy, dapsone, clochicine, 
cyclosporin, and cetirizine have also been reported as 
ehctive. 

Childhood cases have been described. This subset diffels 
from the typical cases in Asian males. Pediatric patients 
develop sterile pustules and papules preferentially over the 
scalp, although scattered clusters of pustules may occur over 
the trunk and extremities. Leukocytosis and eosinophilia 
are often present. Recurrent exacerbations and remissions 
usually occur with eventual spontaneous resolution. High- 
potency topical steroids are the treatment of choice in 
oediatric natients. 

p~ p~ -- 
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common in chronic cases. 
Involvement of the mucous membranes may occur even 

when the eruptlon of the skin is localized. Palnful, circular, 
white plaques surrounded by inflammatory areolae are 
found on the tongue and may form a fibrinous membrane. 
Fissured or geographic tongue may occur. 

H~stolog~cally, intraepithelial spongifonn pustules iden- 
t~cal to those of psoriasis are seen ~n the acute stage. Later 
stages show hyperkeratosis with paralcemtosis or atrophy. 

Numerous treatment options have been used, including 
toplcal corticosteroids, calipotriene, dapsone, sulfapyridine, 
methotrexate, PUVA, acitretin, cyclosporin, and topical 
mechlorethamine. The decision regarding whlch agent to use 
should take into consideration the severity of disease, and 
the patient's age and functional impairment. 

Palrnoplantar Pustulosis (Pustular Psoriasis of 
the Extremities) 
Chronic palmoplantar pustulosis is essentially a bilateral and 
symmetrical dermatosls (Fig. 10-14). The favorite locations 
are the thenar or hypothenar eminences or the central portion 
of the palms and soles. The patches begln as erythematous 
areas in wh~ch minute intraep~dermal pustules form. At the 
beg~nn~ng these are pinhead-sized; then they may enlarge 
and coalesce to form small lakes of pus. As the lesions 
resolve, denuded areas, crusts or hyperkeratosis may persist. 
Palmoplantar pustulosis is strongly associated with thyroid 
disorders and cigarette smoking. Med~cations, such as 
hthium, which aggravate psonasa, have also been reported 
to induce palmoplantar pustular psoriasis. 

In 1968, Kato described the first case of bilateral clavicular 
osteomyelitis with palmar and plantar pustulosis. In 1974, 
Sonozak~ described persistent palmoplantar pustulos~s and 
sternoclav~cular hvperostosis.These condit~ons belona to the 
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spectrum of slan and joint involvement designated by Kahn 
as the SAP130 syndrome (synovitis, acne, pustulosis, hyper- 
ostosis, and osteitls). Common features include palmoplantar 
pustulosis, acne~form eruption, and paln and swelling of a 
sternoclav~cular joint, stemomanubrial or costochondral 
junctions. There is shoulder, neck, and back pan,  and 
limitation of motlon of the shoulders and neck 1s cornmon. 
Brachial plexus neuropathy and subclav~an vein occlusion 
may occur.The lumbar spine and sacroiliac joints are usually 
spared. Chronic multifocal osteomyelitis in children may be 
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Dermatitis Repens 
Dermatitis repens, also known as acrodennat~hs contzntla 
and acrodennnht~s perstans, is a chronic inflammato~y 
disease of the hands and feet. It usually remains stable on the 
extremihes, but in rare cases generalized pustular flaies may 
occur.The disease usually begins distally on a drgit, either as 
a pustule in the na~lbed or as a paronyclna. Extension takes 
place by erupt~on of fresh pustules with subsequent hyper- 
kertosis and crusting. The disease is usually unilateral in its 
beginning and asymmetrical thmughout its entlre course. As 
the disease progresses, one or more of the nails may become Fig. 10-14 Plantar pustulosis 
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a pediatric variant. Others have described an association 
betwcen palmoplantar pustulosis and arthritis or osteitis. 
The knees, spine, and ankles may be involved. There is no 
identifiable HLA antigen pattern. 

The disease is comn~only resistant to treatment. Topical 
steroids, retinoids, calcipotriene or ~nacrolactams are of 
some benefit. Acitretin is generally extremely effective at a 
dose of 1 mglkglday, although rebound occurs more quickly 
than with etretinate. Low-dose cyclosporin in doses ranging 
from 1.25 to 5 mglkglday has also been very effective, but it 
is not suitable for long-term treatment. Dapsone, colchicines, 
and mycophenolate mofetil are occasionally effective. Oral 
8-methoxypso~alen and high-intensity UVA irradiation or 
soak PUVA can both be helpful, and Grenz ray therapy can 
induce prolonged remissions in some patients. 

Boutin RD, et al: The SAPHO syndrome: an evolving concept for 
unifying several idiopathic disorders of bone and skin. Am J 
Roentgen01 1998;170:585. 

Kokelj F, et al: Uselessness of topical calcipotriol as  mono- 
therapy for acrodermatitis continua of Hallopeau. Acta 
Dermatol Venereol2001;81 :I 53. 

Mengesha YM, et al: Pustular skin disorders: diagnosis and 
treatment. Am J Ciin Dermatol 2002;3:389. 

Nikkels AF, et ai: Breaking the relentless course of Haiiopeau's 
acmdetmatitis by dapsone. Eur J Dermatol 1999;9:126. 

Piquero-Casals J, et al: Using oral tetracycline and topical 
betamethasone valerate to treat acmdermatitis continua of 
hallopeau. Cutis 2002;70:106. 

Suei Y, et al: Diagnostic points and possible origin of osteo- 
myelitis in synovitis, acne, pustulosis, hyperostosis and osteitis 
(SAPHO) syndrome: a radiographic study of 77 mandibular 
osteomyeiitis cases. Rheumatology (0x0 2003;42:1398. 

Pustular Bacterid 
Pustular bacterid was f i ~ t  described by George Andrews. 
It is characterized by a symmetric, grouped, vesicular or 
pustular eruption on the palms and soles marked by exacer- 
bations and remissions over long periods.Andrews regarded 
the discovery of a remote focus of infection, and cure on its 
elimination, as c~ucial to the diagnosis. 

The p r i ~ n a ~ y  lesions are pustules. l iny hemorrhagic 
puncta intermingled with the pustules are frequently seen. 
When lesions are so llumerous as to coalesce, they corm a 
honeycomb-like structure in the epidermis. The disease 

usually begins on the mid-portions of the palms or soles, 
from which it spreads outwardly until it may eventually 
cover the entire flexor aspects of the hands and feet.There is 
no involvement of the webs of the fingers or toes, as in tinea 
pedis. 

When the eruption is fully developed, both palms and 
soles are colnpletely covered, and the symmetly is pro- 
nounced. During fresh outbreaks, the while blood count may 
show a leukocytosis that ranges from 12,000 to 19,0001mm3 
with 65% to 80% neutrophils.As a rille scaling is present in 
fully evolved lesions, and the scales are adherent, tough, and 
dry. During exacerbations, crops of pustules or vesicles make 
their appeamnce, and there is often severe itching of the 
areas. Tenderness may be present. Many regard this 
condition as a variant of psoriasis, triggered by infection. 

- 
-~ - -~ . - -  ~~ - 

Bacharach-Buhles M,  et al: The pustular bacterid (Andrews): are 
there clinical criteria for differentiating from psoriasis pustu- 
losa palmaris et plantaris? Hautarzt (Germany) 1993;44:221. 

Worret Wi: Pustular bacterid of Andrews. Am J Dermatopathol 
1985;7:200. 

Infantile Acropustulosis 
Infantile acropustulosis is an intensely itchy vesicopuslular 
eruption of the hands and feet. Most cases begin by 10  
months of age. Lesions often predominate at the edges of the 
palms and soles. Individual crops of lesions clear in a few 
weeks, but recurrences may continue for months or  years. 
Scabies, tinea, and herpetic infection can produce similar 
lesions, and must be excluded. 

Histologically, a subcorneal pustule with neutrophils is 
noted. Eosinophils may be numerous. As the leslons are 
easily punctured to produce smears of the inflammatory 
cells, biopsies are seldoln employed. 

Lesions often respond to topical corticosteroids. 
Refractory lesions may respond to dapsone at doses of 1 to 
2 mglkglday 

Van Praag MC, et al: Diagnosis and treatment of pustular 
disorders in the neonate. Pediatr Dermatol 1997;14:131. 

Vicente J ,  et al: Are eosinophilic pustular folliculitis of infancy 
and infantile acropustulosis the same entity? Br J Dermatol 
1996;135:807. 

Wagner A: Distinguishing vesicular and pustular disorders in the 
neonate. Curr Opin Pediatr 1997;9:396. 
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CHAPTER dtyriasis Rosea, Pityriasis Rubra Pilaris, 
and Other Papulosquamous and 1 1 Yyperkeratotic Diseases 

SMALL PLAQUE PARAPSORIASIS 
Small plaque parapsoriasis is characterized by hyper- 
pigmented, or yellowish-red scaling patches, round to oval in 
configurahon with sharply defined, regular borders. Most 
lesions occur on the trunk, and all are between 1 and 5 cm 
in diameter. In the digitate vanant, yellowish-tan elongated 
fingelprint-l~ke lesions are onented along the cleavage lines 
predominately on the flank (FI~.  11-l).These lesions may at 
times be longer than 5 cm There is an absence of the indu- 
ratron, erythema to purplish-red, large lesions, and poikiolo- 
derma that characterize small patches of cutaneous T-cell 
lymphoma in its early stages.The eruption may be mildly ~tchy 
or asymptomatic and has a definite male preponderance. 

The hitologic findings of small plaque parapsariasis 
are characterized by an infiltrate in the superfic~al dermis 
composed predominantly of lymphocytes. The overlying 
epiderm~s demonstrates mild acanthosis, spong~osis, and 
focal overlying paralteratosis. Small plaque parapsoriasis is 
considered a type of chronic, spongiotic dermatitis. 

Small plaque parapsonasis may be refractory to topical 
steroids alone, hut usually responds to phototherapy. lieat- 
ment with ultrav~olet (W)B, narrow-hand W B ,  or natural 
sunlight, alone or in combination with a low strength topical 
steroid or simple lubricant, will usually clear small plaque 
parapsoriasrs. Without treatment the patches of small plaque 
parapsor~as~s may persist for yean to decades and rarely, if 
ever, progresses to lymphoma. 

Ackerman AB, et al: If small plaque (digitate) parapsoriasis is a 
cutaneousT-cell lymphoma, even an abortive one, it must be 
mycosis fungoides! Arch Dermatol 1996;132:562. 

Burg G, et al: Cutaneous lymphomas consist of a spectrum of 
nosologicaliy different entities including mycosis fungoides 
and small plaque parapsoriasis. Arch Dermatol 1996;132:567. 

Burg G, et al: Small plaque (digltate) parapsoriasis is an abortive 
cutaneous T-cell lymphoma and is not mycosis fungoides. 
Arch Dermatol 1995;131:336. 

Haeffner AC, et al: Differentiation and clonality of lesional 
lymphocytes in small plaque parapsoriasis. Arch Dermatol 
1995:131:321. 

Helzinger T, et al: Treatment of small plaque parapsonasis with 
narrow band UVB. Clin Exp Dermatol 2005;30:379. 

CONFLUENT AND RETICULATED 
PAPILLOMATOSIS lGOUGEROT AND 
CARTEAUD) 
This eruption typically he~ins  on the intermammaw and 
upper laieral trunk asmligl;7ly scaly macules that ove; time 
spread to lnvolve the remainder of the trunk (Fig. 11-2). In 
whrte patients the lesions vary from skin-colored or faintly 
erythematous to byperpigmented, and in pigmented pemons, 
lesrons usually show hyperpigmentation. There may be 
severe itching or the lesions may be entirely asymptomatic. 
Histolog~cally, hyperkeratosis, acanthosis, and papillomatosis 
are generally seen. Familial'cases have been reported. 

A variety of ant~biotics have been successful in treating 
the disorder, suggesting that hactena may play a role. Mino- 
cycline 100mg twice a day for 6 weeks rs used most 
con~monly. Successful treatment has also been reported with 

Fig. 11-2 --.... uent and reti -u.l.,.. ,-,...-..., ;osis. 
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mycin. Toplcal and oral retinoids have also been used 
successfully, either alone or in combination with topical 
lactlc acid or urea. 

Pseudo-atiophoderma colli may be a related condition 
that occuis on the neck. Lesions appear as papillomatous, 
pigmented, and atroph~c glossy lesions with delicate wnnkl- 
ing. The lesions tend to have a vertical orientation and may 
respond to minoqcline. 

..,, ...,.-,.,,, is hlghest between the ages of 15 and 40, 
and the disease is most prevalent in the spring and autunln. 
Women are more frequently affected than men. 

The fully developed eruption has a striking appearance 
because of the d~stributlon and definite characteristics of the 
individual les~ons These are ananged so that the long axis 
of the macules runs parallel to the lines of cleavage. The 
eruption 1s usually generalized, affecting chiefly the trunk 
and sparing sun-exposed surfaces. At times it is localized to 

Bowman PH, et ai: Confluent and reticulated pap~llomatosls: 
response to 'tazarotene. J Am Acad Derrnatol. 2003:48(5 Suppl): 
S80. 

Ginarie M, et al: Confluent and reticulated papillomatosls 
(Gougemt-Carteaud) successfully treated wlth tacaicitol. J 
Derrnatol Treat 2002;13.27. 

In;tloz HS, et al: Familial confluent and reticulated papilloma- 
tosis. Arch Dermatol 2002;138:276. 

Jang HS, et al: Six cases of confluent and reticulated pap~llo- 
matosis alleviated by various antibiotics. J Am Acad Derrnatol 
2001;49.652. 

Schwartzberg JB, et al: Response of confluent and reticulate 
paplllomatos~s of Gougarot and Carteaud to topical tretinoln. 
Cutis 2000,66.291. 

PlTYRlASlS ROSEA 
Clinical Features 
Pityriasls rosea IS a mild lnflammatory exanthem charac- 
terized by salmon-colored papular and macular lesions that 
are at first discrete but may become confluent (Fig 11-3).The 
~ndividual patches are oval or circinate, and are covered with 
bnely cnnkled, dry epidermis, which often desquamates, 
leaving a cellarette of scalingwhen stretched across the long 
axis, the scales tend to fold across the lines of stretch, the so- 

a certain area, such as the neck, thighs, groins, or axillae. In 
these regions confluent circinate patches with gyrate borders 
may be formed; these may strongly resemble tinea corporis. 
Rarely, the eyelids, palms and soles, scalp, or penis may be 
mvolved. Oral lesions are relatively uncommon. They are 
asymptomatic, erythematous macules with raised borders 
and clearing centers or aphthous nlcer-hke lesions, They 
involute simultaneously with the skln lesions. 

Moderate pntritus may be present, particularly during the 
outbreak, and there may be mild constitutional symptoms 
before the onset.Var~ations in the mode of onset, course,and 
clinical manifestations are extremely common. An unusual 
form, common in children under age 5, is papular pityriasis 
rosea, occurring in the typical sites and running a course 
sim~lar to that of the common form of pltyriasis rosea. Bladc 

called "hanging curtain" sign. The disease most frequently 
begins with a single herald or mother patch @g. 11-4), 
usually larger than succeeding lesions, which may persist a 
week or longer before others appear. By the time involution 
of the heiald patch has begun, the efflorescence of new lesions 
spreads rapidly (Fig. 11-5), and after 3 to 8 weeks they 
usually disappear spontaneously. Relapses and recurrences 
are observed infrequently. Fig. 11-4 Herald patch of pityriasis rosea 

2 Fig. 11-5 Pltyriasls rosea 
Fig. 11-3 Pitynasia rosea. 



Pityriasis Rubra Pilaris 

children are particularly predisposed to this papular variant 
An i n w e  distribution,sparing covered areas, is unusual but 
not rare. It is common in papular cases. Purpuric pityriasir; 
rosea mag manifest with peteehiae and ecchymoses along 
Langer lines of the neck, trunk, and pmximal extremities. 

Etiology 
Watanabe et a1 have provided evidence for the low-held 
belief that pityriasis roseas is a viral exanthem. They 
denionstrated active replication of human herpes v im 
(HHV).6 and -7 in mononuelear cells of lesional slcin,as well 
as identifying the viruses in serum samples of patients. 
Whereas these viruses aye ne%ly universally acquired in 
early childhood and remain in a latent phase as mouonucIear 
cells, the eruption is likely secondary to reactivation leading 
to viremia. 

A pityriasis rosea-like eruption may occur as a reaction €0 
eaptopril, imatinib mesylate, interferon, ketotifen, arsenicals, 
gold, bismuth, clonid'me, methoxypmmazine, tripelennamine 
hydrochloride, ergotamine, lisinoprit, or barbihlra?es. 

Histology 
The histologic features of pityriasis w e a  mdude mild acan- 
thosis, focal parakeratosis, and extravasation of erythrocytes 
into the epidermis.3pongiosis may be present in acute cases. 
A mild perivascular infiltqte of lymphocytes is found in 
the dermis. Histologic evaluation i~ especially helpfuI in 
excluding the conditions with which pityriasis rovea may be 
confused. 

DaRerential Diagnosis 
Pityriasis rosea may closely mimic seborrheic dermatitis, 
tinea coi~oris, macular syphilid, dntg eruption, other viral 
exanthema, and psoriasis. In seborrheic ctermaritis, the sfalp 
and eyebrows are urnally Scaly and there is a predilection for 
the sternal and interscapular regions, and the flexor surfaces 
of the articulations, where the parches are covered wfth 
greasy scales, Znea corporis is rarely so widespread. Tinea 
versicolor may also dosely simulate pityriasis msea. A 
positive KKOH examination serves well to differenttab these 
last two. In the macular syphilid thelesions are of a wnifom 
size and soon assme  a brownish tint. Scaling and itching 
are absent or slight, and there are generalized adenopathy, 
mucous membrane lesions, pehoplantar lesions, positive 
nontreponemal and treponemal teW, and often the remains 
of a chancre. Scabies and lichen planus may be confused 
with the papular type, 

Treatment 
Most patients requite no therapy as they are asymptomatic; 
however, the dutation of the eruption may be notably 
reduced by several intenrentions. These were found to be 
useiul prior to the realization that the eruption was d viral 
exanthem, and remain practical treatmerits for the Ltchy 
patient. 

UVB in erythema exposur'es may be used to expedite the 
involution of the lesions after the acute inflammatory stage 
has passed. Tbe erythema produced by W heahnent is 
succeeded by superficial exfollation. In a comparison study 
by Leenutapbong et al using a "placebo" of 1 J UVA on the 
untreated sida campared with the UvB-heated side, there 
was sipifimnr impmvement in the severity of the dsease 

on the heaked side. However, there was no difference. in 
itchiness or the course of the disease. 

Pruritus may uncommodly be intense and lead to eczema- 
tiz&ion and secondary infection as a msult of scratching. 
Corticoateroid lotions or creams give immediate relief, 
Antihistamines by mouth are also benefictal. One study 
found erythmmyein, 250 mg four times a day for adults and 
25 to 40 m@g in tour divided doses a day for children,over 
a 2-week petiod resulted in complete clearance of all lesions, 
This response in 33 of 45 patients contrasted with none 
of the 45 placebo patients having the same response. For 
dryness and irritation, simple emollienis are advised. 

Bernardtn RM, et al: Papular pityriasis mseas. CutiS 20~70:61. 
Broccolo F, et a[: Additional evidence that pityrfasls msea is 

ass&ed with reactivatiDn of human herpes 6 and 7. J 
Invest Dermatoi 2005;127:1234. 

Chuh AA, &at: Temporal caseclustering in pltyriasls rosea. Arch 
Dermatol 2005;141:7&7. 

Chuh AA: Diagnoshc criterla for pityrfasis rosea J Eur Acad 
Dermatoi Venersof 2003:17:97. 

Dhar S, et al: "Hanging curtaln" sign in p~tyriasis msea. 
Dermatology 1995;190:252. 
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Leenufaphong V, et al: UVB phototherapy for pityriasis rosea: a 

bilateral comparism study. J Am Acad Dermatol1995;3&996. 
Sftarma PK, et al: Erythromycin in pitytiasis rosea. J Am AcaFf 

DermatOl 2000;42241. 
Watanabe T, et al: Pityriasir; msea is associated with systemic 

Bctive infedion with both Human Herpesviws-7 and Human 
Herpesvirus-@. J lnvest Dermatol20M;11@793. 

PITYRIASIS RUBRA PlLARlS 
Clinical Features 
Pityriasis rubra @laris (PW) is a chronic skin disease 
characterized by small follicular papules, disseminated 
yellowish-pink scaling patches, and, often, solid confluent 
palmoplautar hyperkeratosis. The papules are the most 
important diagnostic feature, being more or less acuminate, 
reddish-brown, about pinhead size, and topped by a central 
horny plug (Pig. 11-6). A hair, or part of one, is usually 
embedded in the horny center" The highest incidence of 
onset is during the h t  5 years of life or between the ages of 
51 and 55. The classic dfs6ase generally manifests f i ~ t  by 

Fig. 1GE Pityriasls rubra p~laris. [Goultesy of James Fitilpatn'Ck, MDj 
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flg. 11-8 Islands of sparing in pityriasis rubra pllaris. 

1 Fig. 11-9 Palmar 
hyperkeratosis in 
p~tyrlas~s rubra 
pilans. 

scaliness and erythema of the scalp. The eruption is limlted 
in the beginning, having a pred~lection for the sides of the 
neck and trunk, and the extensor surfaces of the extremities, 
especially the backs of the first and second phalanges. 
Then, as new lesions occur, extensive areas are converted 
Into sharply marginated patches of various sizes, whlch look 
like exaggerated goose-flesh and feel like a nutmeg grater 
(Fig. 11-7). Any part or the entire skin surface may be 
affected. 

The involvement is generally symmetrical and diffuse, 
w ~ t h  characteristic small islands of normal skin w~thin the 
affected areas (Fig. 11-8). There is a hyperkeratosis of the 
palms Flg. 11-9) and soles, w ~ t h  a tendency to fissures. 
On the soles especially, the hyperkeratosis typically extends 

up the sides, the so-called "sandal." The nails may be dull, 
rough, thickened, brittle, and striated, and are apt to crack 
and break.They are rarely, if ever, pitted.The exfoliation may 
become generalized and the follicular lesions less noticeable, 
finally disappearing and leaving a widespread dry, scaly 
erythroderma. The skin becomes dull red, glazed, and 
atrophic, sensitive to slight changes in temperature, and, over 
the bony prominences, subject to ulcerations. 

There are no subjective symptoms except itching in some 
cases. ICoebner's phenomenon may be present. The general 
health in most patients is not affected, although occasionally 
arthritis may accompany the eruption. A number of cases 
of associated malignancy have recently been reported. It 
remains to be established whether these are true associations 
or chance Endings. 

PRP may be classified in respect to familial or  acquired 
types and to the onset of the disease in childhood or  in 
adulthood. Griffith's classification is useful in this regard. 
Type I, the classic adult type, is seen most commonly and 
carries a good prognosis, with 80% involuting over a 3-year 
period. ~ikewise, most patients with the classic juvenile type 
(type 111) have clearing of the disease in 1 year.The atypical 
adult and juvenile variants and the circumscribed juvenile- 
onset form account for up to 35% of cases, and carry a 
poorer prognosis for spontaneous recovery. Human immuno- 
deficiency virus (HIV) patients may develop pityriasis rubra 
pilaris and have associated acne conglobata, hidradenitis 
suppurative or lichen spinulosus. 

Etiology 
The etiology is unknown. Familial cases are uncommon. 
Either sex may be alfected, with equal frequency. Both 
clinically and histologically, the disease has many features 
that suggest it is a vitamin-deficiency disorder, particularly of 
vitamin A. Some reports ol  patients with low serum levels 
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Fig. 11-10 Checkerboard pattern of parakeratosis in pit) 
rubra o~laris. 

. of retinol-blndlng protein have appeared, but this is not a 
reproducible finding. 

Histology 
There is hyperlceratos~s, folllcular plugging, and focal para- 
keratosis at the follicular onlice. Parakeratosls may alternate 
both verhcally and horizontally, producing a checkerboard 
pattern (Fig. 11-10). Acantholysis is an uncommon finding, 
but may be present.The inflammatoryinfiltmte in the dermis 
IS composed of mononuclear cells and is generally mlld. 
Specimens should be obta~ned from skln sltes where h a ~ r  
follicles are numerous. Although there may be difficulty m 
making an unequivocal histologic diagnos~s of PRP, the 
findings of psoriasis, which is the most common cllnical 
entity in the d~fferentlal diagnos~s, air: not present. 

Diagnosis 
The diagnosis of fully developed PRP is rarely difficult 
because of its distinctive features, such as the peculiar orange 
or salmon-yellow color of the follicular papules, containing 
a horny center, on the baclm of the fingers, sides of theneck, 
and extensor surfaces of the limbs; the thickened, rough, 
and slightly or moderately scaly, harsh skin; the sandal-like 
palmoplantar hyperketatosis; and the islands of normal skin 
in the midst of the eruption. It is distinguished from psoriasis 
by the scales, which in the latter are silvery, light, and overlap 
like shingles, and by the papules, which extend peripherally 
to form patches. Phrynoderma caused by vitamin A defi- 
ciency gives a somewhat similar appearance to the skin, as 
may also eczematous eruptions caused by vitamin B defi- 
ciency. Rheumatologic disordels such as subacute cutaneous 
lupus erythematosus and dermatomyositis may present with 
similar cutaneous findings. 

Treatment 
The management of PRP 1s generally with systemic retinoids. 
Isotretinoin in doses of 0.5 to 1 mgllcglday may induce 
prolonged remissions or cures. It may take 6 to 9 months for 
full ~nvolut~on to occur and tapering of the drug may prevent 
recurrence.Ac~tretin in doses of 10  to 75 mg 1s also effective 
over a course of several months. 

Methotrexate has been used with good results in doses 
of 2.5 to 30 mg either alone or in combination with oral 
retinoids. UV light may flare some patients, but in others 
PUVA, UVAI, or narrow-band UVB, alone or 1n combi- 

nation with retinoids, may be effective. Phototesting prior to 
instituting light treatment is recommended. Extracorporeal 
photochemothera~ cyclosporin, infliximab and azathio- 
prine have been reported to be effective in resistant and 
severe cases. 

Topical applications of lactic acid or urea containing 
preparations may helpful. Responses to topical cortico- 
steroids as a rule are not very effective. Systemic steroids 
are beneficial only for acute short-term management, but are 
not recommended for chronic use. In HIV-related disease, 
multiagent antiviral therapy may be useful alone or  in 
combination with retinoids. 
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PALMOPLANTAR KERATODERMA 
Iceratoderma is frequently used synonymously with 
keratosis palnzaris et plantaris (KPP) and tylosir. This 
group of conditions is characterized by excessive formation 
of keratin on the palms and soles. Some varieties exist as 
part of a syndrome. 

Acquired types include keratoderma climactericum, 
arsenical keratoses, corns, calluses, porokeratosis plantaris 
discreta, porokeratotic eccrine ostial and dermal duct nevus, 
glucan-induced keratodenna in acquired immunodeficiency 
syndrome (AIDS), keratosis punctata of the palmar creases, 
and many skin disorders that are associated with palmo- 
plantar keratoderma, such as psoriasis, paraneoplastic 
syndromes, PRP, lichen planus, and syphilis. 

The hereditary types include hereditaly palmoplantar 
keratoderma (Unna-Thost), punctate palmoplantar keratosis, 
Papillon-Lefevre syndrome, ma1 de Meleda, familial kerato- 
derma with carcinoma of the esophagus (Howell-Evans), 
autosomal-dominant hereditary punctate keratoderma 
associated with malignancy (Buschke-Fisher-Brauer), ICPP of 
Sybert (palmoplantar hyperkeratosis with transgrediens, 
autosomal-dominant inheritance, and lacking associated 
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keratosis, and several inherited disorders that have palmo- 
plantar kemtoderma as an associated finding, such as 
pachyonychia congenita, tyrosinemia I1 (Richner-Hanhart), 
Darier's disease, Naxos syndrome (keratoderma, wooly hair, 
and cardiomyopatlly), and dyskeratosis congenita. Many 
disorders that have palmoplantar keratoderma as a feature 
will be discussed in other chapters. 

A number of mutations in keratin genes have been found. 
American patients with nonepidermolytic palmoplantar 
kefaioderma associated with malignancy are linked to 
abnormalities of 17q24 distal to the keratin cluster. Pachyo- 
nychia congenita is associated with mutations in the helical 
initiation peptide of K6a, 1'36, or K17. Epidermolytic 
palmoplantar keratoderma (EPPK) is an autosomal- 
dominant disease caused by mutations of the keratin 9 gene. 
The mutations localize to sequences encoding the highly 
conserved 1 A  rod domain. 

Keratolysis Exfoliativa (Lamellar Dyshidrosis, 
Recurrent Palmar Peeling) 
Kemtolysis exfoliativa is a superficial exfoliative dermatosis 
of the palms and sometimes soles. Clinically, there is little 
to no inflammation, but white spots appear and gradually 
extend periphetally. The lesions rupture to produce an 
annular adherent collarette (Fig. 11-11), but remain largely 
asymptomatic. The eruption is often exacerbated by 
environmental factors. Many patients have an atopic 
background and some have lesions of dyshidrotic eczema. 
Although some authors have suggested it is a disorder of 
cohesion of the stratum corneum, it is more likely that the 
condition represents subclinical eczema. The condition must 
be  differentiated from dermatophytosis, and a KOH 
examination is recommended. 

Because the condition is generally asymptomatic, no 
treatment may be necessary. In some patients, spontaneous 
involution occurs in a few weeks. For patients who require 
treatment, emollients, corticosteroid preparations, tar, urea 
and lactic acid or  ammonium.1actate may be effective. 

Keratosis Punctata of the Palmar Creases 
Keratosis punctata of the palmar creases has also been 
referred to as kelatohc ptts of the palrrrar cremes, pzmctate 
keratosts of the palmar creases, keratos~s punctata, 
keratodermla puncfata, hyperkeratosls penetrans, lnzt!cular 

AND OTHER PAPULOSQUAMOUS 

of the pallnor creases. This common disorder occurs most 
often in black patients. The primary lesion is a 1- to 5-mm 
depression filled with a comedo-like keratinous plug. 
The lesions localize to the creases of the palms or fingers 
(Fig. 11-12). The soles may he involved. An autosomal- 
dominant inheritance pattern has been suggested, but onset 
is often delayed until adulthood. 

ICeratosis punctata of the palmar creases has been 
reported to be associated with atopic dermatitis, Dupuytren 
contractures, pterygium inversum unguis, dermatitis herpeti- 
formis, knuckle pads, striate keratoderma, and psoriasis. 
Keratolytic agents and topical retinoids have provided tempo- 
rary relief.Very painful lesions respond to punch excision. 

Punctate Keratoses of the Palms and Soles 
Punctate keratoses of the palms and soles has also been 
referred to as punctate kerntodernla, keratodermia punctata, 
keratosls punctata palmarts e t  plantaris, keratoina 
heredltnrzum d~rvzpatuiiz pabnare et  plai~tare, keratodenna 
disse~frrrzatunz palmarrs e t  plai?tan,~, palnznr keratoses, and 
palmar and plantar seed dennatoses FI~. 11-13).The spiny 
lceratodetma of the palms and soles, known as "music box 
sptnes," is a dlstinct variant (Rg. 11-14). 

There may be from one to over 40 papules, w ~ t h  an 
average ~n one series of 8.3.The maln symptom is pruritus. 

-- 

ng. I I- I I Rerdlulyska exfoliauua. 

Fig. 11-12 Keratosls punctata of ths 

m 
flg. 11-13 Plantar seedlike keratodamm. 
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The onset is between ages 15 and 68. Black individuals 
predominate, and it most frequently afflicts men.There have 
been reports of autosomal-dominant inheritance. The 
histology demonstrates hyperkeratosts and parakeratosis, 
pyknotic, vacuolated epithelium, basal layer spongiosis 
and dilated, occluded sweat ducts, blood vessels, and lymph 
vessels. Only mechanical debridement and excision have 
achieved any permanent results. 

Porokeratosis Plantaris Discreta 
Porokeratosis plantaris discreta occurs in adults, with a 
4:l  female preponderance. It is characterized by a sharply 
marginated, rubbery, wide-based papule that on blunt 
dissection reveals an opaque plug without bleeding on 
removal. Lesions are multiple, painful, and usually 7 to 
1 0  mm in diameter.They are usually confined to the welght- 
bearing area of the sole, beneath the metatarsal heads. 
Treatment may begin with fitted foot pads to redistribute the 
weight. Surgical excision, blunt dissection. and cryotherapy 
have been successful. 

Keratoderma Climactericum 
IZeratoderma climactericum is characterized by hyperkem- 
tosis of the palms and soles (especially the heels) beginning 
at about the time of the menopause.The discrete, thickened, 
hyperkeratotic patches are most pronounced at sites of 
pressure such as around the rim of the sole. Fissuring of the 
thickened patches may be present. There is a striking 
resemblance to plantar psoriasis, and indeed, keratoderma 
climacterium may represent a form of psoriasis. Therapy 
consists of keratolytics such as 10% salicylic acid ointment, 
lactic acid creams, or 20% to 30% urea mixtures. The 
response to topical corticosteroids in often disappointing. 
Acitretin is more effective than isotretinoin. 

Hereditary Palmoplantar Keratoderma 
Hereditary palmoplantar keratoderma (Unna-Thost) is 
characterized by a dom~nantly inherited, marked, congenital 
thickening of the epidermal horny layer of the palms and 

- Fig. 11-15 Unna- 
Thost keratoderma 

soles, usually symmetrically and affecting all parts equally 
(Fig. 11-15).At times the thickening extends to the lateral or 
donal surfaces, especially over the knuckles. The arches 
of the feet are generally spared. The epidermis is thick, 
yellowish, and horny. The uniform thickening forms a rigid 
plate, which ends with chalacteristic abruptness at the 
periphery of the palm. Hyperhidrosis may cause a sodden 
appearance. 

The condition is poorly responsive to therapy. Five percent 
salicylic acid, 12% ammonium lactate, and 40% urea have 
been used. Systemic retinoid therapy is implactical because 
of bone toxicity, and topical retinoids are generally not 
effective. 

Palmoplantar Keratodermas and Malignancy 
Howell-Evans reported a diffuse, waxy keratoderma of the 
palms and soles occurring as an autosomal-dominant trait 
associated with esophageal carcinoma. Other related features 
are oral leukoplakia, esophageal strictures, squamous cell 
carcinoma of tylotic skin, and carcinoma of the larynx and 
stomach.The tylosis esophageal cancer gene has been local- 
ized to chromosome 17q25.Acquired forms of palmoplantar 
keratodermas have also been associated with cancers of the 
esophagus, lung, breast, urinary bladder, and stomach. 

Mutilating Keratoderma of Vohwinkel 
Vohwinlcel described honeycomb palmoplantar hyper- 
keratosis, associated with starfish-like keratoses on the backs 
of the hands and feet, linear keratoses of the elbows and 
knees, and annular constriction (pseudo-ainhum) of the 
digits (Fig. 11-16), which may progress to autoamputation. 

Inheritance is mostly autosomal dominant, although a 
recessive type exists.The disease is more frequent in women 
and in whites, with onset in infancy or  early childhood. 
Reported associations include deafness, deaf-mutism, high- 
tone acoustic impairment, congenital alopecia universalis, 
pseudopelade-type alopecia, acanthosis nigricans, ichthyosi- 
form dermatoses, spastic paraplegia, myopathy, nail changes, 
mental retardation, and bullous lesions -on the soles. 
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Vohwinkel keratodeima maps to chromosome l q 2 1  and 
represents a mutation of loricrin. There have been some 
reports of a response to ac~tretin (or etretinate) therapy. 
Mutations in connexin 26 produce a simila~ phenotype. 

Other forms of mutilating keratoderma also occur. They 
lack the constricting bands, honeycomb palmoplantar 
hyperkeratosis, and starfish-like lkeratoses of Vol~winkel 
syndrome. The affected digits are often shortened, narrow, 
rigid, and tapered (Fig. 11-17). 

Olmstead Syndrome 
Olmstead syndrome is characterized by mutilating palmo- 
plantar keratoderma and periorificial keratotic plaques. The 
distinctive features of this syndrome include a congenital, 
sharply marginated palmoplantar keratoderma; constriction 
of the digits; linear keratotic streaks on the flexural aspects 
of the wrists; onychodystrophy; and periorificial keratoses. 
Constriction of digits may result in spontaneous amputations. 
Most cases of Olmsted syndrome are sporadic. Associated 
abnormalities have included hyperhidrosis of the palms and 
soles and congenital deafness. Histologically, there is acan- 
thosis, papillomatosis, and orthokeratotic hyperkeratosis.The 
finding of Ki-67 staining of suprabasal keratinocytes suggests 
that Olmsted syndrome is a hypeiproliferative disorder of 
the epidermis. 

Acrokeratoelastoidosis of Costa 
This autosomal-dominantly ~nhented condition 1s more 
common m women. Small, round, firm papules occur over 
the dorsal hands, knuckles, and lateml margins of the palms 
and soles.The lesions appear in early childhood and progress 
slowly.They are most often asymptomatic.The characteristic 
histologic feature is dermal elastorrhexis. 

Papillon-Lefevre Syndrome 
The Papillon-Lefivre syndrome is inhented in an autosomal- 
recesslve fashion and presents with palmoplantar kerato- 
denna and destructive periodontitis usually beginning in 
young childhood. Well-demarcated, erythematous, hyper- 
keratotic leslons on the palms and soles may extend to the 
dorsal hands and feet. Hyperkeratos~s may also be present 
on the elbows, lcnees, and Achilles tendon areas. Transverse 
grooves of the fingemads may occur. Severe gingival inflam- 

mation with loss of alveolar hone is typical. Histology 
reveals a psoriasiform pattern. Mutations in the cathepsin C 
gene have been detected.The condition usually has an early 
age of onset, but a late-onset variant has been reported. 
Some patients with late-onset disease have not shown 
mutations in the cathepsin C gene. 

The early onset of periodontal disease has been attributed 
to alterations in polymorphonuclear leukocyte function 
caused by Actiizo~nyces actinomyceteincoinitans, although a 
variety of other bacteria have also been implicated. 
Acroosteolysis and pyogenic liver abscesses may occur.l%ere 
are asymptomatic ectopic calcifications in the choroid plexus 
and tentorium. Some patients have responded to acitretin, 
etretinate or isotretinoin. 

The sfocking-glove distribution of the hyperkeratosis is 
similar to that seen in ma1 de Meleda. Haim-Muuk syndrome 
is autosomal recessive with periodental disease, keratoderma 
and onychogryposis, linked to cathepsin C mutations. 

Mal de Meleda 
Ma1 de Meleda is a rare, autosomal-recessive form of palmo- 
plantar keratodeima seen in individuals from the island of 
Meleda.The hyperkeratosis does not remain confined to the 
palms, and the extensor surfaces of the a m  are frequently 
affected.The disease has been mapped to chromosome Bqter, 
and mutations in the ARS (component B) gene have been 
identified in families with this disorder Mutations in the 
gene encoding secreted lymphocyte antigen-6lurokinase- 
type plasminogen activator receptor-related protem-1 
(SLURP-1) have been found. 

Striate Keratodermas 
The striate keratodermas are a group of autosomal-dominant 
patmoplantar keratodermas with streaking hyperkeratosis 
involving the fingers and extend~ng onto the palm of the 
hand. In some patients, a heterozygous C-to-A transversion 
involving the desmoglein 1 gene has been found. Mutations 
in the desmoplakin gene have also been described. Ultra- 
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Flg. 11-18 Acqulred aquagentc synngeal acrokeratoderma 
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Aquagenic WrinWing of the Palms (Acquired 
Aguagenic Syringeal Acrokeratoderma) 
patients with t h ~ s  disorder also called papuloiranslucent 
acrokeratoderma develop white papules on the palms after 
water exposure,The les~ons are sharply demarcated from the 
surrounding skin and appear white.There may be a central 
prominent pore wrthn each wh~te lesion (Fig. 11-18). The 
lesrons appear 3 to 5 min after exposure to water and resolve 
within a short time after drying. Sometimes the whlte skin 
can be peeled off. The cause is unknown, but autosomal- 
dominant inheritance has been suggested. It may be a 
marker for cystic fibrosis. 
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EXFOLIATIVE DERMATITIS [ERYTHRODERMAl 
Exfoliative dermatitis is also known as dermatitis exfoliativa. - -. 
pityriasis mbra (Hebra), and erythmdem~a (Wdson-Brocq). 
Patients present with extensive erythema and scahng. 
Ultimately the entire body surface is dull scarlet and covered 
by small, laminated scales that exfoliate profusely. Vesicula- 
tron and pustulation are usually absent.An extensive telogen 1 
effluvium is often noted. In both PRP and mycosis fungoides 
distinctly spared islands of skin are frequently noted. 
Patients with PRP also commonly have thrckened, orange 
palms and "nutmeg grater" follicular papules on the dona of 
the fingen (see above). 

I 
Itching of the erythrodermic skin may be severe and the ! 

onset is oIten accompanied by symptoms of general toxiclty ! 
including fever and chills. Secondary Infecttons by pyogenic 
organisms often complicate the course of the dlsease in the 
absence of treatment. Severe complicahons include sepsls, high 
output cardiac fa~lure, adult respiratory distress syndrome, 
and capillary leak syndrome. The mortality rate attributable 
to the erythroderma approaches 7% in some series. i 
Etiology 
Erythroderma 1s frequently the fesult of generalization of a 
preexistmg chronlc dermatosls such as psoriasis or atopic 
dermatitis. Many other cases are related to a medicatton, and 
some occur as a manifestailon of an internal malignancy, 
e~ythrodermic mycosis fungoides, or the Sezary syndrome. 
In children immune disorders must be considered. Internal 
mahgnancies, pemphigus foliaceus, generahzed dermatophy- 
tosis, and even Norwegian scabies may show the picture of 
generalized exfoliative dermatitis.There have been reports of 
madequate intake of branched-chain amino acids in infants 
with maple syrup urine disease producing exfohative eryth- 
rodema However, in a significant number of patients the 
cause remains idiopathic, even after extensive evaluation. 

In several reported series the largest group of patlents had 
preexisting dermatoses, including atopic dermat~tts, chronic 
actinic dermatitis, peoriasls, seborrheic dermatitis, pltyriasis 
rubra pilaris, and allergic contact detmatitls. Drug erupt~ons 
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idiopathic cases, cutaneous T-cell lymphoma, paraneoplastic 
erythroderma, and leukemia cutis. Common implicated 
drugs include allopurinol, sulfa drugs, gold, phenytoin, 
phenobarbital, isoniazid, carhamazepine, cisplatin, dapsone, 
mefloquine, tobramycin, minocycline, nifedipine, and iodine. 

In a study of erythrodermic patients managed in the com- 
munity, exacerbation of preexisting dermatoses accounted 
for 61% as compared to 51% of those evaluated at a univer- 
sity medical; idiopathic cases for 14% and 31%, respectively; 
and cutaneousT-cell lymphoma for 1 %  and 6%,respectively. 

In a study of 5 1  children with erythrodenna, immuno- 
deficiency was diagnosed in 30%, ichthyosis in 24%, 
Netherton syndrome in l a % ,  and eczematous or papulo- 
squamous dermatitis in 20%. Rve of the 5 1  patients remained 
idiopathic. A biopsy established the diagnosis in ouly 1 9  
(45%) of 42 cases. The mortality rate was 16%, usually 
related to an immunodeficiency disorder. 

In a comparison of patients with and without HIV 
infection, erythroderma in the HIV-positive group was 
most commonly related to diug reactions (40.6%), with 
ethambutol accounting for 30.8%. In the non-HIV group, 
drug reactions accounted for only 22.5%. HIV-positive 
patients did not have an overall increase in the number of 
episodes of erythrodenna. 

Mywsis fungoides can be erythrodennic without meeting 
the criteria for the Sezary syndroine. S6zary syndrome 
consists of generalized exfoliative dermatitis with intense 
pruritus, leonine facies, alopecia, palmoplantar hyperkera- 
tosis, and onychodyslrophy The criteria for a diagnosis of 
Skzaiy syndrome include an absolute Sezary cell count of at 
least 1000 cellslmm"; a CD4lCD8 ratio of 1 0  or  higher by 
flow cytometry caused by an increase in circulatingT-cells or 
loss of expression of pan-T-cell markers; increased lympho- 
cyte counts with evidence of aT-cell clone by Southern blot 
or polymerase chain reaction; or a chmmosomally abnormal 
T-cell clone. Prognosis is poor and similar to that of patients 
with nodal involvement. 

Hodgkin's disease may show generalized exfoliative 
dermatitis. Fever, lymphadenopathy, splenomegaly, and 
hepatomegaly are frequently present. The erythrocyte 
sedimentation rate is elevated in most of these patients. 

Histopathology' 
Exfoliative dermatitis may retain the histologic features 
of the original disease process. This is particularly true in 
psoriasis and mycosis fungoides. Often, however, the histo- 
logy is nonspecific, with hyperkeratosis, mild acanthosis, and 
focal parakeratosis. 

Treatment 
In drug-induced erythroderma, the offending drug must be 
stopped. Application of a mid-strength corticosteroid after 
soaking, and occlusion under a sauna suit are often helpful, 
regardless of the cause of the erythmdenna. Wet pajamas 
can be added under the sauna suit. Acitretin, cyclosporin, 
and methotrexate are useful in psoriatic e~ythroderma. 
Isotretinoin, acetretin, and methotrexate are useful in 
erythroderma caused by PRP. Immunosuppressive agents 
such as azathioprine and methotrexate may occasionally be 
necessary in idiopathic erytl~roderma not responding to 
therapy. 

Cherny S, et al: Heteroduplex analysis of T-cell receptor gamma 
gene rearrangement as an adjuvant diagnostic tool in skin 
biopsies for erythmderma. J Cutan Pathol2001;28:351. 

Lima M, et al: Utility of flow cytometty immunophenotyplng and 
DNA ploidy studies for diagnosis and characterization of 
blood involvement in CD4+ Sezary's syndrome. Hasmatologica 
2003;88:874. 

Morar N, et al: Erythroderma: a comparison between HIV 
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Pruszkowski A, et al: Neonatal and infantile erythrodermas: a 
retrospective study of 51 patients. Arch Dermatol 2000: 
136:875. 
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Sarkar R, et al: Neonatal and infantile erythmdermas. Arch 

Dermatol 2001;137:822. 
Sigurdsson V, et al: The incidence of erythroderma: a survey 

among all dermatologists in the Netherlands. Am Acad 
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lymphoma: report of the International Society for Cutaneous 
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1 2 Lichen Planus and Related Conditions 

LICHEN PLANUS 
Lichen planus is a common, pruritic, inflammatory disease of 
the skin, mucous membr~nes, and hair follicles. It occurs 
throughout the world, in all races. It may be familial in 1 %  
to 2% of cases. It appears in men at a constant rate from the 
early 20s through the 60s, whereas in women the rate of new 
cases continues to increase with increasing age, reaching a 
peak in the 60s. The primary lesions of lichen planus are 
characteristic, almost pathognomonic, small, violaceous, 
flat-topped, polygonal papules (Fig. 12-1). The color of the 
lesions initially is erythematous, but well developed lesions 
are violaceous. Older and resolving lesions are often hyper- 
pigmented (Fig. 12-2). The surface is glistening, dry, with 
scant, adherent scales. On the surface, gray or  white puncta 
or streaks Wckham striae) cross the lesions. Dermoscopy 
may enhance the visualization of th'is critical diagnostic 
element of lichen planus lesions. Lesions begin as pinpoint 
papules and expand to 0.5- to 1.0-cm plaques. Infrequently, 
larger lesions are seen. There is a predilection for the flexor 
wrists, trunk, medial thighs, shins, dorsal hands, and glans 
penis (Fig. 12-3).The face is only rarely involved, and when 
it  is, lesions are usually confined to the eyelids andtor lips. 
The palms and soles may be affected with small papules or 
hyperkeratotic plaques. Certain morphologic patterns favour 
certain locations, e.g, annular lesions favoring the penis, 
and ke~atotic lesions favoring the anterior shins (Fig. 12-4). 
Koebner's phenomenon occurs in lichen planus. 

Pruritus is often prominent in lichen planus. The pruritus 
may precede the appearance of the skin lesions, and, as with 
scabies, the intensity of the itch may seem out of proportion 
to the amount of skin disease. It may be almost intolerable 
in acute cases. Most patients react to the itching of lichen 

planus by rubbing rather than scratching and consequently 
scratch marks are usually not present. 

The natural history of lichen planus is highly variable 
and dependent on the site of involvement and the clinical 
pattern. Two-thirds of patients with skin lesions will have 
lichen planus for less than 1 year and many patients spontan- 
eously clear in the second year. Mucous membrane disease is 
much more chronic. Recurrences are common. 

Children represent only 4% of cases of lichen planus, and 
the lesions are often atypical. Linear or segmental patterning, 
prominent follicular involvement, significant nail changes 
with deformities, and a long course are common in children. 

Fig. 12-1 Lichen planus, violaceous, flat-topped papules with 
mlnlmal scale. 
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Classic lesions are uncommon. Children with lichen planus 
often have affected family members. Children fmm the Indian 
subcontinent appear to have lichen planus more frequently. 

Nail changes are present in approximately 5% to 10% of 
patients, and are proportionately more common in children 
with lichen planus. Especially in children, involvement of the 
nail apparatus only by lichen planus is typical. Longitudinal 
ridging and splitting are most common. Onycholysis may be 
present and the lunula may be red. Involvement of the entire 
matrix may lead to obliteration of the whole nail plate 
(idiopathic atrophy of the nail).Yellow nail syndrome may be 
simulated by lichen planus of tlie nails. Pterygium formation 
is very characteristic of lichen planus of the nails (Fig. 12-5). 
The nail matrix is destroyed by the inflammation and replaced 
by fibrosis. The proximal nailfold fuses with the proximal 
portion of the nailhcd. Lichen planus may be a cause of 
some cases of hventy-nail dystrophy of childhood, a pattern 
of nail lichen planus that usually spontaneously resolves. 

The mucous membranes, especially the oral mucosa, are 
frequently affected. Fifteen percent of patients with oral 
lichen planus will also have skin lesions. Women represent 
75% of patients with oral lichen planus. Oral lichen planus 
in women begins 10  years later than in men (57 yeam vs 47 
years). Oral lesions may be reticulate (reticular) (Fig. 12-6), 
erythematous (atrophic), or ulcerative (erosive). Wtients may 
simultaneously have several patterns, so patients are 
characterized by the pr imav fonn they exhibit. The most 
common pattern in oral lichen planus is the ulcerative 
form (40% of patients). Usually reticulate and erythematous 
lesions are found adjacent to the ulcerative areas. The 
erythematous pattern is the predominant pattern in 37% of 
patients, but reticulate lesions are almost always also seen in 
these patients. In oral lichen planus the "classic" reticulate 
lesions are most prominent in 23% of patients. Symptoms 
areleast common in patients with reticulate lesions; 23% are 

Fig. 12-5 Lichen planus, nall involvement with ptevgiurn 
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symptomatic and only when the tongue is involved. All 
patients with erosive lesions are symptomatic. Oral lichen 
planus may involve any portion 01 the month. The buccal 
mucosa is involved in 90% of cases, and the gingiva in more 
than 50%. Gingival involvement is particularly hard to 
diagnose, and often requires biopsy for both histology and 
direct immunofluorescense to confirm the diagnosis. 
Gingival involvement is associated with accelerated gingival 
recession and aggressive management of oral hygiene, and 
control of candidial overgrowth is critical in the management 
of oral lichen planus patients. Mechanical injury from dental 
procedures and poor fitting appliances, as well as increased 
plaque from an inability to clean teeth due to pain, may 
trigger or  exacerbate gingival lichen planus, probably via the 
Koebner's phenomenon. On the tongue and palate lesions 
are often mistaken for leukoplakia.The lower lip is involved 
in 15% of oral lichen planus patients, but the upper lip in 
only 2%. Oral lichen planus is stable hut chronic, with less 
than 3 %  of patients having a spontaneous remission in an 
average 5-year follow-up. 

Mercury, gold, and palladium sensitivity may be found in 
patients with oral lichenoid reactions. Patch testing may not 
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identify all patients whose oral lichenoid lestons improve 
with removal of the oral melal. This has made the role of 
metals in the induct~on of oral lichenoid lesions and oral 
lrchen planus very controversial. Rarely, patients with metal 
sensitivity will also have skin and nail lesions that improve 
with removal of the oral metal. Metal sensitiv~ty as a cause 
of an oral hchenoid reactlon should be considered especrally 
in those patients whose oral involvement is dlrectly adjacent 
to fillings. 

Involvement of the genitalia, with or without lesions at 
other sites, IS common. On the glans pents the lesions consist 
of flat, polygonal papules, or these may be annular. On the 
labia and anus similar lesions are observed; they are 
generally whitish, owing to maceration. In the vulvovag~nal 
areas, erosive or ulcerative disease is common and may 
coexist with typical reticulate 1esions.Twenty-five percent of 
women with oral lichen planus have vulvovaginal involve- 

, ment.Vulvovaginal lichen planus must be distinguished from 
lichen sclerosus. 

Conjuncttval involvement is a very rare complication of 
lichen planus. It occurs in patients with oral and gingival 
involvement. Cicatrizatton and subepithelial scarring can 
occur as well as keratitis. It may closely simulate mucous 
membrane pemphigoid. Routine histology and direct 
immunofluorescence (DIF) may be required to confinn the 
diagnosis. 

There are many clinical variants of lichen planus.Whether 
these represent separate diseases or part of the lichen planus 
spectrum is unknown. They all demonstrate typical hchen 
planus histologically. They are described separately, smce 
their clinical features are distrnct from classic lichen planus. 
Some patients with these dinical variants may have typical 
skin lesions of classic lichen planus as well. The more 
common or well-known vanants are described below. 

Linear Lichen Planus 
Small linear lesions caused by Icoebner's phenomenon often 
occur in classic lichen planus. Limitation of lichen planus to 
one band or streak has also been described m less than 1% 
of patients, except m Japan, where up to 10% of reported 
cases are linear. Although originally descnbed as following 
dermatomes (zostenform), the lesions actually follow lines of 
Blaschko. It is more common in children, but also occurs in 
adults. Papules with varying degrees of overlying hyperkera- 
tosrs, or simple hyperpigmentation may be the presenting 
manlfestahons. There are often skip areas of normal s k i  
between the individual lesions. 

Annular Lichen Planus 
Men represent 90% of pattents with annular lichen planus. 
Lesrons wrth this configuration favour the axllla, penis1 
scrotum, and groin. Lichen planus lesions of the mucosae, 
scalp, and nails are rare in pat~ents with annular lichen 
planus. Patients usually have fewer than 1 0  lesions. Most 
patients with amular lichen planus are asymptomatic. The 
nnged lesions are composed of small papules and measure 
about 1 em m diameter. Central hyperpgmentation may be 
the dominant feature.They may coalesce to form polycyclrc 
figures.Annular lesions may also result from central involu- 
tion of flat papules or plaques, forming lesions with viola- 
ceous, elevated borders and central hyperpigmented 
macules. 

Hypertrophic Lichen Planus (Lichen Planus 
Verrucosus) 
Hypertrophic hchen planus occurs most commonly on the 
shins, although it may be atuated anywhere. The typrcal 
lesions are verrucous plaques with variable amounts of scale. 
At the edges of the plaques, small, flat-topped, polygonal 
papules may at times be discovered. Superficial rnspection 
of the lesion often suggests psoriasis or a keratiocytic 
neoplasm rather than lrchen planus. The lesions are of 
variable size, but frequently several centimetres in diameter 
and larger than the lesions of classic lichen planus. Clinlcal 
d~agnosis may be difficult and biopsy is often required. 
Histologically, the pseudoepitheliomatous keratinocyte 
hyperplasia may be marked, leading to the erroneous 
diagnosis of squamous cell carcinoma. In addttton, 
keratoacanthoma-like proliferations may occur in lesions of 
hypertrophic lichen planus. Hypertrophic lichen planus is 
chronic and often refractory to topical therapy. Hypertrophic 
lupus erythematosus resembles hypertrophic lichen planus 
both clinically and h~stologically. Hypertrophic lupus tends 
to affect the distal extremities, face, and scalp. The finding 
of continuous granular ~mmunoglobulin M DIF strongly 
suggests a diagnosts of hypertroph~c lupus erythematosus 
rather than lichen planus. 

Ulcerative Lichen Planus 
Ulcerative Itchen planus is rare on the skin but common on 
the mucous membranes. Qpical slcm lesions of lichen planus 
rarely u1cerate.A rare ulcerative variant of cutaneous lichen 
planus affects the feet and toes, causmg bullae, ulcerattons, 
and permanent loss of the toenails.These chron~c ulceratrons 
on the feet are painful and disabhng. Cicatricial alopecia may 
be present on the scalp and the buccal mucosa may also be 
affected. Sktn g~aftlng of the soles has pmduced successful 
results. 

Although eroslon or ulceration is rare in cutaneous lichen 
planus, in the oral mucosa this is the most common form, 
and it IS usually chronic. Lesions appear on any portion of 
the mouth, and multisite involvement is common.?he buccal 
mucosa is involved in 90%, the gingiva in more than half, 
and the tongue in about 40%. On the gingiva, lichen planus 
may produce desquamative gingivitis. Erosive lrchen planus 
universally causes discomfort or pam. 

Involvement of the vulva and vagina w ~ t h  hchen planus, 
along wrth gingivitis, has been described as the vulvovagmal- 
gingival syndrome. Although all three of these mucous 
membranes may be involved, the disease may begin on one 
an6 later appear on another.This characteristic has resulted 
In expansion of the spectrum of lichen planus and demon- 
strates that erosive drsease of the female genitalia is more 
frequently present than previously appreciated. These 
women have vulvar pain or burning; however, many women 
with lichen planus will not volunteer their vulvovaginal 
complaints unless speci6cally asked. The vulva has lesions 
very similar to oral lichen planus, with erythema, leuko- 
keratosis, and erosion. Surrounding the red or eroded lesions 
is a narrow rim of white reticulation. This rim is the most 
fru~tful area to biopsy to confirm the diagnosis.The vaginal 
mucosa is involved in two-thirds of pattents. Scarring of the 
vagina and vulva with adhesions, vestibular bands, and 
atrophy of the labia minora or prepuce occurs, making the 
morphology similar to vulvar lrchen sclerosus. In one-third, 
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fypypicaf fet~cuiare ouccal nchen pfhnus 1s seen, ano l u x  nave 'fie second oose of u$ctYnnc. Lesions ryplcaliy resolve arrer 
cutaneous lichen planus. some time. 

Primary bilialy cirrhosis and lichen planus may coexist. 
Cancer Risk and Lichen Planus Patients with this liver abnormality, in addition, have a 
Rare cases of squamous cell carcinoma of the skin occurring marked propensity to develop a lichenoid eruption while on 
on the lower leg in lesions of hypertrophic lichen planus 0-penicillamine therapy. Xanthomas in patients with primary 
have been reported.These patients had also received agents biliary cirrhosis may appear initially in lesions of lichen 
known to be carcinogenic (arsenic and radiation therapy). planus, and the infiltrate, while lichenoid, may contain 
There is no statistical increase in cutaneous or visceral xanthomatous cells. Primary sclerosing cholangitis has been 
carcinoma in patients with cutaneous lichen planus, and associated with oral lichen planus in at least five patients. 
cutaneous lichen planus alone is not considered a condition 
with increased cancer risk. Oral and vulvovaginal lichen Lichen Planus-Lichen Sclerosus Overlap 
planus does appear, however, to increase the risk of develop- Very rarely patients with skin lesions of lichen planus and 
ing squamous cell carcinoma. Between 0.4% and 5% (on lichen sclerosus have been reported. In most of these 
average about 1 % )  of patients with oral lichen planus will cases the lichen sclerosus lesions were actually overlying 
develop oral squamous cell carcinoma. Squamous cell carcin- morphea, and are actually cases of coexistent lichen planus 
oma only occurs in patients with erythematous or ulcerative and morphea. One patient with lichen planus and lichen 
lichen planus, not in patients with only the reticulate pattern. sclerosus had HCV infection. 
Clinicians should have a low threshold to biopsy fixed 
erosive or leukokeratotic lesions in patients with mucosal BU~~OUS Lichen Planus 
lichen planus. Two forms of lichen planus may be accompanied by bullae. 

In classic lichen planus, usually on the lower extremities, 
Hepatitis-Associated Lichen Planus individual lesions will vesiculate centrally. This represents 
Three liver conditions have been associated with lichen macroscopic exaggeration of the subepidemal space formed 
planus: hepatitis C virus (HCV), HBV immunization, and by the lichenoid interface reaction destroying the basal 
primary bilialy cirrhosis. HCV infection is found in propor- keratinocytes.These lesions'often spontaneously resolve. 
tionately more patients with lichen planus than in controls. Lichen planus pemphigoides describes a rare subset of 
Depending on the background rate of HCV infection in the patients who usually have typical lichen planus, then 
region, between 4% and 60% of patients with lichen planus develop blistering on their lichen planus lesions and on 
may have coexistent HCV infection. In northern Japan, normal skin. Less commonly the blistering antedates the 
where the seroprevalence of HCV infection is 8%, 60% of lichen planus.They clinically appear to be a combination of 
patients with oral lichen planus had HCV infection. This lichen planus and bullous pemphigoid. Oral disease  may^ 
association has been questioned by other investigators, occur and resemble either lichen planus or pemphigoid. 
however. In a large series of patients with oral lichen planus Lichen planus pemphigoides has been triggered by medica- 
from the US, none of the 195 patients was infected with tions and P W A .  Pruritus may be  severe and lesions may 
HCV; while 29% of patients with oral LP from Italy had evolve to resemble pemphigoid nodularis. Histologically, the 
HCV. Twenty percent of patients infected with HCV in Lichen planus lesions show lichen planus and the bullous 
Scotland had oral lichen planus, as compared to 1 %  of sero- lesions show the features of bullous pemphigoid. DIF is 
negative patients. Although the data are conflicting, screen- positive in a linear pattern with IgG and C3 along the 
ing for HCV appears appropriate in persons from a basement membrane zone, at the roof of saline split skin. 
geographic region or population in which HCV infection is The antigen targeted by the autoantibody in lichen planus 
common. The clinical features of lichen planus in patients pemphigoides is located in the same region as the bullous 
with hepatitis C infection are identical to classic lichen planus, pemphigoid antigen (at the basal hemidesmosome). Anti- 
but lichen planus patients with HCV infection are reported bodies from patients with lichen planus pemphigoides bind 
more likely to have erosive mucous membrane disease.The the 180-kD bullous pemphigoid antigen, but in a different 
existence of underlying hepatitis cannot be predicted by region from bullous pemphigoid sera. Lichen planus 
clinical pattern or the results of liver function tests. Treat- pemphigoides tends to follow a benign and chronic course, 
ment of hepatitis C with interferon-a may be associated with even when compared to bullous pemphigoid. Treatment is 
the initial appeannce of lichen planus or  exacerbation of similar to bullous pemphigoid, with potent topical steroids, 
preexisting lichen planus. Lichen planus may occur at the systemic steroids, tetracycline and nicotinamide, intravenous 
sites of interferon injections, and skin testing may reproduce immunoglobulin, and immunosuppressives all being variably 
lichen planus-like lesions. Lichen planus may improve or not effective. 
change with interferon and ribavirin treatment for hepatitis 
C. Improvement is usually seen towards the end of the Pathogenesis and Histology 
treatment course. Most patients do not completely clear their Lichen planus is characterized by an immunologic reaction 
lichen planus. The HCV genome is not found in lesions of mediated by T-cells. These cells induce keratinocytes to 
lichen planus associated with HCV infection. undergo apoptosis by an unknown mechanism. Lichen 

HBV immunization may be associated with the appear- planus pemphigoides is hypothesized to result from expo- 
ance of lichen planus in both children and adults. More than sure to the immune system of epitopes in the BPI80 antigen 
30 cases have been reported. Lesions are typical of lichen as keratinocytes are destroyed by the lichenoid inflammation. 
planus and the oral mucosa may be affected. Most typically Epitope spreading can occur, and lichen planus pemphi- 
the first lesions of lichen planus appear about 1 month after goides patients may also have aumantibodies to the same 
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epitopes as bullous pernphlgoid patients. A rare] phenom- acuta are dennatoses that may resemble generalized lichen 
enon IS the development of antibodies to desmoplalcin I planus. Muwus membrane lesions may be confused with 
and 11 in a patient with primary ulcerative mucocutaneous leukoplakia, lupus erythematosus, mucous patches of 
l~chenoid erupt~on. syphilis, candidias~s, cancer, and the olal leslons of auto- 

The histologic features of lichen planus are distinctive and immune bullous diseases, such as pemphigus or c~catric~al 
vary w ~ t h  the stage of the lesion. In early lesions there is an pemphigoid. On the scalp the atrophic lesions may be 
interface dennatihs along the dermoepidermal junction. As mistaken for other cicatric~al alopecias such as lupus crythe- 
the lesion evolves, the epiderm~s takes on a charactensttc matosus, folltculitis decalvans, and pseudopelade of Brocq. 
appearance. There is destruction of the basal layer with a Hypertrophic hchen planus type may simulate psoriasis, and 
"saw-tooth" pattern of epidermal hyperplas~a, orthokemtosis, squamous cell carcinoma in situ. Isolated patches of lichen 
and beaded hypergranulosls. The basal cells are lost, so the planus may resemble lichen simplex chron~cus or, if heavily 
basal layer 1s described as "squamatized." In the superficial pigmented, may suggest a fixed drug eruption. 
dermis there 1s a dense, bandlike infiltrate composed of 
lymphomes, and melanophages. "Civatte bodies" (cytoid Treatment 
bodies, collo~d bodtes) represent necrotic lceeraiinocytes In Limited lesions may be treated w ~ t h  superpotent topical 
the superfic~al dermis. Hypertrophic lichen planus shows steroids or  lntralesional steroid injections. In patients with 
marked epidermal hyperplasia (psudoepithel~omatous wrdespread disease, these treatments are usually unsallsfac- 
hyperplasia). Old lesions of lichen planus show effacement tory. Widespread lesions respond well to systemic cort~co- 
of the rete ridge pattern, melanophages in the upper dermis, steroids but tend to relapse as the dose is reduced. However, 
and occasional Civnlte bodies. L~chen planus rarely demon- by treating with prednisone at a dose of 1 mg/kg/day 
strates palakeratosis or eosinophils.The presence of either of (average 60 mg) for 7 days, 40 mg for 7 days, and 20 mg for 
these suggests a different cause of lichenoid tlssue reactton, 7 days, and then slowly tapering at a rate of 2.5 mglweelc, 
such as lichenold drug eruption. relapses may be less common. Phototherapy may be effec- 

Lichen planopllans, irontal fibros~ng alopecia, and Graham tive for cutaneous l~chen planus, lncludlng narrow-band 
Little-Piccardl-Lassueur syndrome show the findings of UVB, UVA1, and PUVA-Topical cream PUVA has been used 
lichen planns, centered on the superficial follicular epithel- effectively in genital lichen planus. Isotret~noin and acetretin 
ium. On DIF, clumps of IgM and less frequently IgA, IgG, and in doses similar to or slightly lower than used for psonasis 
C3 are commonly present suhepidermally, corresponding may also be useful and avoid the long-term complications 
to the colloid bodies. Dense shaggy starning for fibrinogen of systemic stero~ds. They are especially useful in cases of 
along the basement membrane zone is charactenstic of hyperhophic l~chen planus Retinold therapy may be 
l~chen planus. A lichenoid drug eruption may be difficult to combined with phototherapy In refractory cases. Photo- 
differentiate from lichen planus. The presence of eosinophils dynamic therapy with top~cal 5-aminolevulinic a c ~ d  can be 
or parakeratosis supports the diagnosis 01 lichenoid d n ~ g  effective in penile lichen planus. Low molecular weight 
eruption. Although lichen planus virtually never has eosino- heparin (enoxaparin), 3 mg injecled subcutaneously once a 
phils or  parakeratosa, they are not un~versally present in week led to remission of culaneous and ret~culate oral lichen 
o t h e ~  l~chenoid eruptions such as l~chenoid drug eruphon. planus in 61% of patients, and Improvement in 11%. Erosive 
Graft-versus-host disease tends to have as sparser infiltrate oral llchen planus responded vanably and lichenplanop~laris 
and bowenoid atypla wtthln the epiderm~s. Hypertrophic not at all. Oral immuuosnppresslve agents may be effective 
lupus may be histolog~cally ~dentical to l~chen planus, and for cutaneous lichen planus, but Lheir potential tox~clty 
the diagnos~s 1s best made by clinical correlation and DIE In limits use to the most severe cases. Cyclosporin in typical 
most other iorms of lupus erythematosus, there is a greater psoriasis doses 1s vety beneficla]. Similarly mycophenolate 
tendency for epidermal atrophy with parakeratosis, dermal niofetil can induce remlss~on in severe cases of cutaneous 
mucin is found, and follicular plugging 1s more prominent. and oral lichen planus. 
The infiltrate in lupus tends to surround and involve deep For oral leeons, superpotent steroids in orabase or gel 
portions of the appendageal structures, such as the Iollicular form ale useful. Vinyl dental trays may be used to apply 
isthmus and eccnne coil. Deep nodular penvascular lympho- stero~d ointments to the gingiva. Begin with 30-min 
plasmacytic infiltrates and necrosls of the fat lobule w ~ t h  applicat~ons three times a day and reduce to maintenance of 
fibrin or hyalin rtngs are also findings charactenst~c of lupus 20 min every evening. Addit~on oi nystatin to clobetasol in 
erythematosus. Orabase may be especially effective. Intralesional injechons 

may be used for focal unresponsive lesions. Topical tacro- 
Differential Diagnosis limus 0.1% ointment has become standa~d treatment in 
Classic hchen planus dlsplays lesions that are so charac- erosive lichen planus of the oral and genital muwsa.While 
teristic that chnical exammation is often adequaLe to suspect burning may occur in~tially, this can be reduced by concoml- 
the diagnosis. Lichenoid drug eruptions may be difficult to tant w e  of topical stero~ds or initial use of a lower strength. i 
d16t1ngu1sh.A lichenold drug reaction should be suspected if Higher concentrations, up to 0.396, may be used. Most 
the eruption is photodlstnbuled, scafy bul not hypertrophic, patients have a partial but significant response, with 
confluent or widespread-cl~nical features that are unusual increased ability to eat with much less pain. Blood levels can 
for id~opathic lichen planus. The presence of oral mucosa be detected, independent of area of involvement, but tend 
~nvolvement may prompt suspicion of lichen planus, but oral to decrease over time as the oral erosions heal. Susta~ned 
les~ons may occasionally occur in lichenoid drug erupt~ons as remissions are rare, and chronic use is usually required to 
well. Pityrias~s rosea, guttate psoriasis, the small papular or maintain remiss~on. PUVA and 308-nm exclmer laser have 
lichenoid syph~lid, and pltynas~s lichenoides et variol~fomis been effective in oral lichen planus. Hydrexychloroquine, 
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excellent response in 9 of 10 patients w ~ t h  oral lichen planus 
Thalidom~de has also proven effective in  doses of 150 nig/ 
day. The systemic agents recommended above to treat 
cutaneous lichen planus may also improve oral disease. For 
vulvovaginal-gingival syndrome, corticosterolds top~cally 
and systemically are benefic~al.Topical therapy w ~ t h  corhco- 
steroids may be enhanced by mlxing the steroid m vaginal 
b~oadhesive moisturizer (Replens). Iontophoresis may 
Improve del~very. Mycophenolate mofetil and cyclospor~n 
are usually elfectlve in the most refractory cases. 
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Follicular Lichen Planus (Lichen Planopilaris) 
Lichen planopilaris is I~chen planus involvrng the foll~cular 
apparatus. Most cases involve the scalp and it is an important 
cause of cicatrkial alopecta (see Chapter 33). Seventy to 
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80% of affected patients are women, usually around the age 
of 50. The am1 mucosa 1s involved wrth reticulate lichen 
planus in 7% to 27% of patients, and behveen 20% and 
40% of patients have cutaneous involvement. Graham 
Little-Piccardi-Lassueur syndrome descrtbes patients with 
lichen planopilaris of the scalp with coexistent keratosis 
pilaris-like lichen planopilaris lesions with alopecia of the 
eyebrows, axillae, and pubic area. 

Chieregato C, et al: Lichen planoptlark: report of 30 cases and 
review of the literature. Int J Dematol2003;42:342. 

Mehregan DA, et at! Lichen planopilaris: Clinical and pathologic 
study of forty-five patients. J Am Acad Dermatol19!32;27:935. 

"TROPICAL" DYSCHROMIC LlCHENOlD 
DISORDERS 
This secbion discusses a disease group that is very commo& 
tropical countries, Latin America, and Japan. They are all 
lichenoid dermatoses, but the predominant clinical feature is 
marked dyschromia, usualIy hyperpigmentation Numerous 
names have been applied to these diseases. In Central 
America these cases are diagnosed as either lichen planus 
pigmentosus or erythema dyschmmlcum pemtans. b the 
Middle East, Japan, and Indian subcontinent, lichen planus 
actinicus and lichen planus pigmentosus are the terms used 
to descnbe these condittons. Idiopathic eruptive macular 
pigmentation may also represent a disease from this 
category: Whether these lepresent variations of one disease, i 
var~ants of liehen planus, or several d i i r en t  diseases is 
unknown. In all the descriptions young persons are affected I 
most frequently ((younger than 40); macular hyperpigmen- 
tatron is prominent wrth few or no antecedent innammatory 
lesions; the npper half of the body is primarily affected; and 
biopsies may show various stages of lichenoid dermatitis. 
Mucosal involvement is very uncommon. No pathogenic 
cause has been identified. 

Lichen Planus Actinicus 
Lichen planus actinicus has been variously named kchen 
plams nctinicus, actilzic lichen planus, lichenoid metano- 
dermatitzs, and summerri,ne actzttic liclzenoid emptiorr. It is 
a disorder seen most frequently in Africa, the Middle East, 
and Indian subcontinent. Cases are diagnosed chnic~lly and 
are regionally reasonably uniform. There seem to be a 
geneticpredilection, since Europeans who move into areas of 
endem~crty are not affected by this disorder but regularly 
develop typic~l lichen planus. Most cases occur m childhood 
through young adulthood. It represents a substantial propor- 
tion of cases diagnosed as lichen planus in endemic regions. 

The disease presents in the spring or summer and is 
frequently quiescent during the winter. The third decade of 
life is the primary age of appearance Lesions favor the 
sun-exposed parts of the body, especially the face, which is 
almost always mo&t wverely affected. Most lesions occur 
on the forehead, cheeks, and lips. Outside the face, the V 
area of the chest, the neck, the backs of the bands, and the 
lower exkensor forearms are involved Associated pruritus, 
the halhark of lichen planup, o nsually described as m~ld 
or nonexistent. Lesions are usually annu1a~ but may be 
reticulate or diffuse. Individual lesions am often macular 
but may be plaques with peripheral violaceous papules. 
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with the blue-gray tinge of dermal melanin. Lesions may 
resemble melasma. 

Actinic lichen planus is hypothesized to be elicited by long 
exposure to sun, particularly in adolescents and young adults 
who work all day in the fields. Phototesting with UVB has 
not uniformly reproduced the lesions. In cases seen in the 
US, blacks have been preferentially affected. Intense sun 
exposure may be required to elicit the lesions. In one case, 
six times the minimal erythema dose (MED) was applied to 
reproduce the lesions.~pical lichenoid papules, eczematous- 
appearing plaques with a lichenoid histology, or lesions with 
the clinical and histologic features of lichen nitidus (lichen 
nitidus actinicus) appearing on the dorsal hands may be 
seen. Rarely, lichen planus may appear in ports of radiation 
therapy. 

Histologically, there are variable degrees of effacement of 
the rete ridge pattern and vacuolar altelation along the basal 
cell layer. Cytoid bodies are sometimes seen. An inflam- 
matory infiltrate is found if an infiltrated papule or plaque is 
biopsied. It will show an inflammatory infiltrate composed of 
lymphocytes and macropl~ages along the demoepidermal 
junction or  around the superficial blood vessels. In all cases, 
incontinence of pigment is prominent, correlating with the 
prominent dyspigmentation observed clinically. 

In summary, sun-induced lichenoid eruptions seem to be 
common in tropical countries and are not related to medica- 
tion ingestion. They affect primarily young males and result 
in annular or diffuse hyperpigmented lesions of the face. 
Rare cases with a similar clinical appearance, but spongiotic 
dermatitis histologically, may represent a subtype of 
polymorphous light eruption. 

Lichen Planus Pigmentosus 
Lichen planus pigmentosus is seen in Central America, the 
Indian subcontinent, and Japan. These patients are young 
(between 20 and 45 in most cases), and men and women are 
equally represented. Men present a decade earlier (mean age 
26 vs 34). The face and neck are primarily involved. The 
condition is usually mild ( ~ 1 0 %  body surface area) and 
patients may have associated pruritus. Sometimes classic 
lichen planus papules occur at other sites or  at the periphery 
of the lesions. Facial involvement is common and dyspig- 
mentation marked. This appears to represent lichen planus, 
which resolves with marked hyperpigmentation, probably 
related to the racial background of the affected patients. 
In the US, persons of color may demonstlate this pattern of 
lichen planus. 

Erythema Dyschromicum Perstans 
Erythema dyschromicum perstans is also known as aslly 
dermatosis or dermatosis cinecientn. The age of onset is 
virtually always before 40, but since it is a chronic disease, 
patients of all ages are seen. Lesions are usually symmetrical 
and generalized, involving the face, neck, trunk, and prox- 
imal extremities. Lesions are of various sizes and shapes, 
ashy-gray, and macular. Sometimes a characteristic, very fine 
(several millimeters), erythematous, palpable, nonscaling 
border is seen at the periphery of the lesions.This is described 
as feeling like a small cord. Pruritus is not reported, and 
typical lichenoid papules are said not to occur. Nail and 
mucosal involvement is not found. 

are those of a lichenoid dermatitis. In the centers of the 
lesions, the histologic changes are those of postinflammatoly 
pigmentation: the characteristic gray-blue skin hue reflects 
the presence of melanin-laden macrophages in the dermis. 
Immunofluorescence microscopy reveals cytoid bodies. 
Therapeutic agents used for lichen planus may benefit the 
acute inflammatory stage, but have limited effect on the 
pigmented lesions. Clofazimine at 100 mglday for patients 
over 40 kg and every other day for patients under 40 kg has 
been reported to induce clearing in approximately 50%, but 
cloIazimine pigment may complicate prolonged treatment. 

ldiopathic Eruptive Macular Pigmentation 
Although rarely reported, this condihon is not rare. Young 
persons (mean age 11 years) In one study presented with 
asymptomatrc widespread brown to gray macules of up to 
several centimete~s in diameter on the neck, trunk, and 
prox~mal extremities. Lesions are not confluent and there n 
no history of preceding inflammation. Les~ons may spontan- 
eously mvolute. 
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KERATOSIS LICHENOIDES CHRONICA 
This very rare dermatosis is characterized by its chronic~ty. It 
may begin in childhood or  even near blrth. The typical 
lesions are vrolaceous papulonodular, hyperkeratotrc lesions 
covered with mav scales.These lesions favor the extremitres " 
and buttocks. Although inlt~ally discrete, the lesions 
frequently coalesce to form linear and reticulate arrays of 
warty lichenold les~ons. ICeratotic plugs and prominent 
telanglectasia may be present. The palms and soles may be 
difIusely thickened or have discrete hyperkeratotic papules. 
There is an associated sharply marginated erythema, scalmg, 
and telangiectasia of the face superfic~ally resembling 
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seborrheic dermatitis or msacea. Na~l  changes, inchiding 
thickening of the nail plqte, yellowing, longitudinal ridging, 
onyrholysis, hyperkeratosis of the nailbed, paronychia, and 
warty lesions of the periungual areas, have been described. 
In addition, painful oral aphthae-like lwions often bccur. 
Other findings include hoarseness due to vocal cord edema, 
and involvement of the eyelids (one-third of patients), 
conjunctiva, iris or anterior chamber. Topical calcipottiol, 
PWVA, re-PUVA, and oral retinoids (isofretinoin and 
acitretin) may all prove ben~fictal. Ke~atosis lichenoides 
chronica rarely responds to topical or systemfc steroids. 

HistologicaUy, there is irregular a~~athosis ,  a lichenoid 
infiltrate consisting of lymphocytes, histiowes, and plasma 
cells with vacuolar alteration at the basaI cell layer. 
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Dermatol1894;11:46. 

LICHEN NITIDUS 
Glinical Features 
Lichen nitidus is a chronic inflammatory disease cbaracter- 
ized by min'ute, shiny, llat topped, pale, exqusitely discrete, 
uniform papules, mely larger than the head of a pin. Pruri- 
tusis usually minimal or absent, but may be more prominent 
in more generaliaed cases. Linear arrays of papules 
(Koebner's phenomenon) are common, especially on the 
forearms and dorsal hands. Initially, lesions are localized and 
often remain limit& ta a few areas, chiefly the penis and 
lower abdomen, the inner surfaces of: the thighs, and the 
flexor aspects of the wrists and forearms (Figs 127 to 12-9). 
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In other cases the disease assumes a more widespreail 
d~stributiun, and the papules f u e  into erythematous, finely 
scaly plaques. The reddlsh color vanes with tints of yellow, 
bmwn, or vmlet. 

Palm and sole invoIvement by lichen nitidus may occur, 
and the disease may be restricted to these areas. It presents 
with multiple, tiny, hyperkeratotic papules. The papules may 
coalesce to form diffuse hyperbratotic plaques that fisure. 
The differentiabon of lichen nititdus fmm hypeikeratotic 
hand eczema and lichen planus of the palms is arded by the 
presence of a keratotic p l ~ g  in the center of lesions of 
palmoplantar lichen nitidus Nail involvement with ptting; 
beaded, longitudinal ridging; and nailfold inflalnmation has 
been reported. Oral involvement with gray-yellow papules 
or petechiae of the hard palate is rare. 

A wriant of lichea nitidus, termed actinic ltch~?z miridus, 
has been reported in black patients from the Middle East and 
Indian rmbcontrnent These patients are identical to some 
p a ~ e n t s  reported as havlng summer actinic lichenoid 
eruption. They have lesions clinically and histologically 

Fig. 12-7 Lichsn nltidus, small. pinhead-slred hypopSgrnented 
papules. 

- 
Fig. .,, L i c k  nitidus, linear lesion fmm trauma 

, I. Liehe" 

chamcterlstic lesions 
of the penile shaft 
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areas of the dorsal hands, brachioradial area, and posterior 
neck.They usually respond to sun protection with or without 
topical steroids. 

The course of lichen nitidus is slowly progressive, with a 
tendency for remission. The lesions may remain stationary 
for years but sometimes disappear spontaneously and 
entirely The cause of lichen nitidus is unknown. Rare familial 
cases do occur. It is clinically and histologically distinct fmm 
lichen planus. Immunohistochemical studies also suggest 
they are distinct disorders. However, patients have been 
reported who have had both disorders, suggesting some 
pathogenic relationship. Lichen nitidus has a characteristic 
histologic appearance. Dermal papillae are widened and 
contain a dense infiltrate composed of lymphocytes, histio- 
cytes, and melanophages. Multinucleate giant cells are often 
present, imparting a granulomatous appearance to the infil- 
trate.The epidermal rete ridges on either side of the papilla 
form a clawlike cellarette. The overlying epidermis is atte- 
nuated, and there is usually vacuolar alteration of its basal 
layer. 

Because lichen nitidus is usually asymptomatic, treatment 
is often not necessary. Topical application of high or super- 
potent topical corticosteroids is helpful to suppress pruritus 
and may lead to resolution of skin lesions. PWA, systemic 
steroids with WAAJVB phototherapy, and retinoids (etreti- 
nate and acitretin) have been effective. Second-generation 
antihistamines (astemizole and cetirizine) have led to rapid 
resolution in a few cases. 

- - 
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LICHEN STRIATUS 
Lichen striatus is a fairly common self-limited eruption that 
is seen primarily ~n children. Most frequently it appears 
before age 6, but young adults, and more uncommonly, older 
adults may also be affected. Lesions begin as small papules 
that are erythematous and sljghtly scaly. In more darkly 
pigmented persons, hypopigmentation is prominent. The 1- 
to 3-mm papules coalesce to form a band 1- to 3-cm wide, 
either continuous or interrupted, that over a few weeks 
progresses down the extremity or around the trunk, follow- 
ing hnes of Blaschko (Fig. 12-10). An extremity is more 
commonly involved, but trunk les~ons, or lesions extending 

from the trunk onto an extremity, can also occur.Ten percent 
or fewer of cases occur on the face. Multiple bands can rarely 
occur. Lesions are usually asymptomatic. 

Na~l  involvement can occur if the process extends down 
the digit to the nail. Most commonly the lichen striatus 
appears first on the shn,  or the skin and nail abnormal~ty 
appear simultaneously. Uncommonly, only the n a ~ l  may be 
involved for months, with later appearance of the band on 
the skin, or the n a ~ l  may remain the sole area of invofvement 
throughout the course of the disease. Nail-plate thinning, 
longitudinal ridging, splitting, and nailbed hyperkeratosis 
may be seen. Often only a part of the nail is mnvolved. The 
histology of involved nails is identical to the skin lesions. 

The active lesions of lichen stnatus last for an average of 
1 year, but may peisist for up to 4 years. Eventually all the 
lesions, includmg dystrophic nails, spontaneously resolve 
without scarring. Hypopigmentation may persist for several 
years 

The histologic features of ltchen striatus vary, partly 
reflecting the stage of evolution of the lesion. There may be 
a spongiotic dermat~tis, but most frequently a lichenoid 
component IS present. There 1s a bandl~ke rnfiltmte with 
necrotic keratinocytes at the dermoep~dermal junction. 
Granulomatous inflammation may occasionally be present. 
wpically there is a dense lymphold infiltrate amund the 
eccrine sweat glands and ducts. This helps to distinguish 
lichen stnatus from lichen planus. 

Multiple reports exist of simultaneous cases in siblings. 
There is also a seasonal variation, with most cases occurring 
in the spring and summer. Epidemic outbreaks have been 
reported. 

Usually the diagnosis is straightforward in the sett~ng of a 
young child, wlth the sudden onset of an eruption following 
the lines of Blaschko.The differential diagnosis could include 
linear lrchen planus, linear psorias~s, inflammatory linear 
vemcous epidermal nevus, epidermal nevus, linear cutan- 
eous lupus erytbematosus, and verruca plana. Histologic 
evaluation will usually distinguish these entities, but is rarely 
required. 

Treatment is usually not necessary. Parents may be re- 
assured of the uniformly excellent prognosis.Topica1 steroids 
and topical tacrolimus ointment 0.1% may accelerate the 
resolution of lesions. In children wtth an acquired nail 
dystrophy of one or two digits, this diagnosis must be 
considered, and watchful waitmg might be considered before 
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biopsying the nail, In one series, I~ydroxychEoroqufne led 
to rapid resolution of fixed nasal lesrous of many years 
duration. 
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LICHEN SCLEROSUS (LICHEN SCLEROSUS 
ET ATROPHlCUSl - - -  - - 
Lichen sclerosus is a chronicdisease of the skin and mucosa. 
The terms lichen sclemsus e t  at~nnhicus. kmurosis vulvae. 
and balan~tis xerotiea oblitemns are synonymous and 
replaced by the single term lichen sclerosus. I can pEsent 
from childhood to old age. Although lichen sclemsus occurs 
in all races, whites appear to be preferentially affected. Both 
sexes are affected both before and after puberty, with 
females predominatmg st all ~ges .  Autoimmune diseases 
(thyroid disease, vitillgo, alopeeia areata, and pernicious 
anemia) occur in betwean one-fifth and one-th'lrd of women 
with lichen scleiosus, but are much less common in men. 

In females, there is a bfmodaI age distribution- 
prepubertal and postmenopausal.'Ihe initial lesions of lichen 
selemsus are white, polygonal, and flat-topped papules, 
plaques, or atrophie parches (Rg. 12-21). Follicular, black, 
horny plugs resembling comedos are often evenly spaced 
within the lesions. Lesions may be surrounded by an eryth- 
ematous to vialaceous halo. In atmphic lesions, the skin 
ie smooth, slightIy wrinded, soft, and white (Fi~ig, 12-12). 
Bullae, often hemorrhagic, may occur on the patches. Itching 
is frequently severe, especially in the anogenital area. In the 
genital area, fissuring and erosion may occur.Thks may result 

Fig. I2 . -then r ius of the glabrous skin. 

Wg. 12-12 Litahan sclerosus, white atmphlc lesions wfih loss of 
normml tissue markings. 

in dysu~ia, urethral and vaginal discharge, dyspareunia, 
and burning pain. Normal anatomic structures may be 
obliterated with loss of the labia minora, ctttocal hood, and 
urethral meatus. In women, this perineal involvement 
typically involves the vulvar and perianal areas, giv~ng a 
'"figure-eight" or "hourglass" appearance. lntroital stenosis 
or fusim may occucThe vaginal and cervical mucosa are not 
involved by lichen sclemsus (in contrast to lichen planus). 
Prepubertal girls may also be affected and usually have 
vulvar and perianallesions.Vulvar asease is associrited wit& 
similar skin changes as in adult women, and pruritus may be 
a pmmhent symptom. Mianal involvement may prodnee 
significant symptomatology of mnstipation, stool holding, 
and rectorrhagia due to rectal fissures. lnfankile perineal 
pmtusion ref~rs to a pyramidal soft tissue wering  overed 
by red or rose colored skin along the median perineal mphe 
(the slun between the postedor fuechette and the anus),lhis 
occurs only in girls and appears to be a manifestation of 
lichen sdemsus in prepubertal girls. Two-thirds of girls with 
lichen sclemsus have been evaIuated for sexual abuse, largely 
due to the ecchymoses that accompany ?he lesions. If risk of 
sexual abuse is suspected, appmpriate investigations must 
be performed. About 9% of women w~th lichen sclemsus 
are asymptomatic and the changes are identified on routine 
gynecologic exammation. 

ln males, lesions are atrophic and may be markedly hypo- 
pigmented or depigmented, resembling vitiligo (Ergs 12-13 
and 12.14). Lessons urnally Involve only the glans penis, but 
may extend onto the pemle shaft and scrotum. If the glans is 
involved, hemorrhage is common, and shaJ.llow erosions may 
occur. Lichen sclemsus of the glans does not usually lead to 
nonhealing erosions of the glans, but rather simply skin 
fkgflity. Phimosk and paraphimods ii~ a common compli- 
cation of lichen scfemus in men. Up to 60% of acquired 
phimosis in boys and at least 10% in adult men isassociated 
with lichen sderosus. Most men with lichen sclerosus are 
wcircumcised. However, circumcision does not univ&rsally 
"cure" lichen sclerosus in boys or men, wrth at least 50% of 
men so heated continuing to have lesions of lichen sclemsus. 
Urethral meatal stenosis may occur and requires surgical 
~0rMtiblr. Perianal involvement by liehen sclemsus is much 
less common in men and boys, 
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with lichen sclerosus. In men with lichen sclerosus the risk 
for genital SCC is less than in women with lichen sclerosus. 
However, betweeu 44% and 55% of cases of penile SCC are 
associated with lichen sclerosus. Oncogenic NPV types do 
not appear to be associated with lichen sclerosus-associated 
penile cancer.The use of potent topical steroids is associated 
with activation of latent HPV infection and is of theoretical 
concern 

Histopathology 
Early lesions are characterized by an interface dermatitis 
with vacuolar alteration of keratinocytes. With evolution 
the epidermis is thinned and the rete ridges are effaced. 
Compact orthokeratosis and follicular and eccrine plugging 
are present. The upper dermis is edematous, with the upper 
dermal collagen homogenized. Immediately beneath the 
altered papillary dermis there is a sparse bandlike and peri- 
vascular lvm~hoid  infiltrate. In ~rur i t ic  lesions. coexistent . . 
changes of lichen simplex chronicus mav be seen. with 

Flg. 12-13 Lichen sclerosus, paraph~mos~s due to lichen 
solemsus; nQte the hemorrhagic macule. 

acanthosis lather than atrophy of the epidermis. 

Differential Diagnosis 
Extragenital lichen sclerosus must be differentiated from 
guttate morphea and lichen planus, especially of the atrophic 

l b p e . ~ n o g e i i t a l  liphen scleksus musf be distinguished from 
genital lichen planus, lichen simplex chronicus, vulvar ihtra- 
epithelial neoplasia (SCC in situ), and extramammary 
Paget's disease. The white color and atrophic surface are 

Fig. 12-14 Llchen sclerosus, early lesion of the glans penis. 

Extragenital lesions are most frequent on the upper back, 
chest, and breasts, and are usually asymptomatic.The tongue 
and oral mucosa may also be involved, either alone or  with 
lesions elsewhere. Peristomal involvement amund colostomy 
sites may occur. Patients with only extragenital lesions with 
histologic features of both lichen sclerosus and morphea 
have been reported. They may simultaneously have other 
cutaneous lesions of morphea or atrophoderma of Pasini and 
Perini. These patients are best viewed as having morphea 
with overlying lichen sclerosus-like changes, rather than a 
form of lichen sclerosus. Rarely in Europe, Borrelin nfzelii 
has been reported to cause extragenital lichen sclerosus, and 
treatment with antibiotics bas arrested the progression of the 
lesions. 

Lichen Sclerosus and Cancer 
Although not as high as was proposed early in this century, 
lichen sderosus of the genitalia is a condition with increased 
risk for genital squamous cell carcinoma (SCC) in both 
women and men. The lifetime risk for women who ate 
carefully followed appears to be 5% or less, but is clearly 
higher than £or the general population. In one study 14 of 
23 anogential SCCs in women were associated with lichen 
sclerosus. Human papilloma virus (HPV) appears to be 

I characterist~c, and such areas are most fru~tful for biopsy to 
conhrm the diagnosis. 

rreatment 
f i e  use of superpotent topical steroids has dramatically 
:hanged the management of anogenital lichen sclerosus. 

They are universally accepted as the treatment of choice for 
all forms of genital lichen sclerosus. Most patients will respond 
to application once a day of these agents and can subse- 
quently be tapered to less frequent applications (once or 
twice a week) or to lowe~strengthsteroids. In general, weelc- 
end application of an ultrapotent steroid is more effective 
than daily application of a mild stemid. Generally, the 
untreated lesions are atrophic, and pulsed weekend appli- 
cations of a potent topical steroid treatment is associated 
with clinical and histologic reversal of the epidermal atrophy 
as the inflammatory process is controlled. Coexistent 
candidiasis may be present or appears with this treatment, 
and can be managed with topical or oral agents. Penile, 
vulvar, and prepubertal lichen sclerosus in girls have all been 
documented to respond to this form of treatment. 

Topical tacrolimus 0.1% ointment has also been 
demonstrated to be effective in genital lichen sclerosus in 
women, girls, and men. It is an attractive alternative since it 
does not cause atrophy. However, since superpotent steroids 
have proven so effective in genital lichen sclemsw, tacro- 
limus should be reserved for patients in whom topical 
steroids are ineffective or  not tolerated. Oral retinoid therapy 
and topical tretinoin may be useful in anogenital lichen 
sclerosus in both men and women in cases only partially 
responsive to topical steroids.Topica1 calcipotriene may also 
be of benefit. Topical testosterone is no more effective than 
emollient and in one trial was worse than emollients as 
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maintenance therapy after the clearing of lichen sclerosus 
with topical steroids. Its use is no longer recommended. 
Photodynamic therapy has led to significant improvement 
of vulvar lichen sclerosus in an open study. I f  superpotent 
topical steroids are ineffective, extragenital lichen sclerosus 
may be treated with potassium p-aminobenzoic acid, PUVA, 
UVA1, or antimalarials. Reports supporting their use are 
limited. 
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CHAPTER 

ACNE VULGARIS 

Clinical Features 
Acne vulgaris is a chronic inflammatory disease of the p~lo- 
sebaceous follicles, eharacter~zed by comedones, papules, 
pustules, nodules, and often scan.The comedo is the primary 
lesion of acne. It may be seen as a flat or slightly elevated 
papule with a dilated central opening filled with blackened 
Iceratin (open comedo or blackhead) (Rg. 13-1). Closed 
comedones (wh~teheads) are usually 1-mm yellowish 
papules that may require stretching of the skin to visualize. 
Macrocomedones, which are uncommon, may reach 3 to 
4 mm in size.The papules and pustules are 1 to 5 mm In slze, 
and are caused by inflammation, so there is erythema and 
edema (Fig. 13-2). They may enlarge, become more nodular, 
and coalesce into plaques of several centimeters that are 
indurated or fluctuant, contain slnus tracts, and discharge 
semsanguinous or yellowish pus (Rg. 13-3). 

Patients will typically have a variety of lesions in various 
states of formation and resolution. In 11ght-skmnned patients, 
lesions often resolve with a reddish-purple macule that is 
short lived. In dark-skinned individuals, macular hyper- 
pigmentation results and this may last several months 
(Fig. 13-4). Acne scan are heterogeneous m appearance. 
Morphologies include deep, narrow ice-plck scars seen most 
commonly on the temples and cheeks, canyon-type atrophic 
lesions on the face (Fig. 13-5), whitish-yellow papular scars 
on the trunk and chin, anetodenna-type scars on the trunk, 
and hypertrophic and keloidal elevated scan on the neck 
and trunk. 

Acne affects primarily the face, neck, upper trunk 
(Fig. 13-6), and upper arms. On the face it occurs most 
frequently on the cheeks, and to a lesser degree on the nose, 
forehead, and chln. The ears may be involved, with large 
comedones in the concha, cysts in the lobes, and sometimes 
pre- and retro-auricular comedones and cysts. On the 

Ines, on the Fig. 13-3 Inflammatory acne with papules and nodules 



Rg. 13-5 Aone scarring on the cheek 

ri 

3q.13-a Childhood acne 

Fig. 13-13 Upper chest lnvolusmeni with acne. 

neck, especially in the nuchal area, large cystic lesions may 
predominate. 

Acne typically begins at puberty and is often the firs+ sign 
of increased sex hormone production. When acne begins 
at the age 01 8 to 1 2  years, it is frequently comedonal m 
character, affecting primarily the forehead and cheeks. It 
may remain mild in its expression with only an occasional 
inflammatory papule. However, as honnone levels rise 
into the middle teenage years, more severe inflammatory 
pustules and nodules occur, w ~ t h  spread to other sites.Young 
men tend to have an oilier complexion and more severe 
widespread disease than young women. Women may expe- 
rience a flare of their papulopustular lesions a week or  so 
before menstruation. Acne may also begin in 20- to 35-year- 
old women who have not experienced teenage acne.This acne 
frequently manifests as papules, pustules, and deep painful 
pexsistent nodules on the jawline, chin, and upper neck. 

Acne is primarily a disease of the adolescent, with 85% of 
all teenagers being affected to some degtee. It occurs with 
greatest frequency between the ages of 1 5  and 18 in both 
sexes. Generally, involution of the disease orcurs before age 
25; however, great variability in age at onset and of resolu- 
tion occurs Twelve percent of women and 3% of men will 
continue to have clinlcal acne until 44 years of age. A 
few will have inflammatory papules and nodules into late 
adulthood. 

Neonatal acne is a common condition that develops a few 
days after birth, has a male sex preponderance, and is 
characterized by transient fac~al  papules or pustules 
which usually clear spontaneougly in a few days or weeks 
(Fig, 13-7). Infantile acne rncludes those cases that perslst 
beyond the neonatal period or have an onset after the fint 4 
weeks of life. The acne process can extend into childhood, 
puberty, or  adult life. In prolonged cases, topical benzoyl 
peroxide, erythromycin or the retinoids may be effective. 
With more inflammatoiy disease, oral erythromycin 125 mg 
twice a day or tnmethoprim 100 mg twlce a day may be 
added to topical medications. Oral isotretino~n has been 
utilized in the i n f a d e  period and is effective. Childhood 
acne may evolve from persistent infantile acne or begin 
after age 2. It is uncommon and has a male predominance. 
Grouped comedones, papules, pustules, and nodules can 
occur alone or in any combination, usually limited to the 
face (fig. 13-8). The duration is variable, from a few weeks 
to several years, and occasionally extends into ~ n o ~ e  
severe pubertal acne. Often there is a strong family history 
of moderately severe ame. 

Pathogenesis 
Acne vulgaris is exclusively a follicular disease, with the 
principle abnormality being comedo format~on. It is produced 
by the ~mpaction and distension of the folhcles with a kerati- 
nous plug in the lower infundibulum.The keratinous plug is 
caused by hyprepmliferation and abnormal differentiation of 
keratinocytes of unknown causes. Androgens, alterations 
in lipid composition, and an abnormal response to local 
cytokines are all hypothesized to be important. Androgen 
st~mulatlon of the sebaceous glands is also critical. Acne 
begins after sebum secretion increases and women with 
hyperandrogenlc states often manifest acne, along with 
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hirsutism and menstrual abnormalities.Treatment directed at presence of anovulation (fewer than nine periods per year or 
reducing sebaceous secretion, such as isotretinoin, estrogens periods 240 days apart) and signs of hyperandrogenlsm. 
or antiandrogens, is effective in clearing acne. Acne neonatonuu 1s explained by c~rculating maternal 

As the retained cells block the folltculai opening, the hormones, whereas acne extending or developing after the 
lower portion of the follicle 1s d~lated by entrapped sebum. neonatal period may be a form of acne cosmetics, acne 
Disruption of the follicular epithelium permits discharge venenata, drug-induced acne, or part of an endocrinologic 
of the follicular contents into the dermis.The combinat~on of disorder. In the absence of any of these etiologies, qualitative 
keratin, sebum, and nucmorganisms, particularly Propionl- or quantitative alterations of cutaneous androgen, metabol- 
bacterium acnes, leads to the release of proinflammatory ism or increased end-organ sensitivity could he postulated as 
mediators and the accumulatlon of T-helper lymphocytes, pathogenetic mechanisms for preadolesrent acne. 
neutkophils, and foreign body giant celIs.This, in turn, causes 
the formation of inflammatory papules, pustules, and Pathology 
nodulocyshc lesions. Comedones reveal a thinned epithelium and a dilated folli- 

AddItlonal factors may exacerbate acne or, in a pedis- cular canal filled w~th  lamellar hpid-impregnated keratinous 
posed patient, cause tke onset of acne. Comedogenic greasy material. In pustular cases there are folhculocentric abscesses 
or occlusive products may induce closed comedones and at surrounded by a dense inflammatory exudate of lympho- 
times inflammatory lesions. Other types of cosmetics may cytes and polymorphonuclear leukocytes. In addition to 
mitiate or worsen acne, but acne cosmetlca is uncommon as these findings, indolent nodular lesions frequently show 
most cosmetics are tested for comedogenicity. plasma cells, foreign body giant cells, and proliferation of 

Many types of mechanical or frictional forces can aggra- fibroblasts. Epithelial-lined sinus tracts may form. 
vate exist~ng acne. A common problem is the overexuberant 
washing some patients feel may help rid them of their 
blackheads or oiliness. A key feature of mechanical or General Principles 
frictional acne is an unusual drstribution of the acne les~ons. It IS Important to take a complete historical record of pnor 
Provocative factors include c h ~ n  sfraps, violins, hats, collars, therapies, including all over-the-counter pmducts. The dose, 1 
surgical tape, orthopedic cast.., chairs, and seats. One acne timing, combinations, side effects, and response to inter- I 
patient who had laser hair removal repeatedly developed ventions should be obtained. Corticosteroids, anabolic I 
flares of mflammatory lesions locallzed to the acne-prone stemds, neurolephcs, lithium, and cyclosporin may worsen I 
sltes and not the legs or ahdomen.All the above facton llkely acne. A family history of acne and, if present, its tendency I 
irritate the folhcular epithelium and exacerbate the changes to scarring should be noted. Women sl~ould be queried 
that lead to comedogenesis and follicular rupture. Prophylac- regularly about menstrual ~rregularities, hair growth in a 

i 
I 

tlc measures against vanous mechanical forces are beneficial. male pattern, as well as use of cosmeHcs. I 

In all women or childien with acne the possibility of a Failure of treatment may be because of drug interactions, 1 
hyperandrogenic state should be considered. In the former, coexisting conditions, or  antibiotic resistance; however, the 
the presence of iiregular menses and hirjutism increases the most common and important cause is lack of compliance. ! i 
likelihood of finding clinically signrlicant hyperandrogenism. Utilizing medications that are well tolerated, have conve- 
Addit~onally, gynecologic endocrine evaluation may be nient dosing regimens, and are cosmetically acceptable will 
indicated in women who have acne resistant to convent~onal help, but thorough patient education is essential for excellent 
theiapy, who relapse quickly after a course of isotretmoin, or compliance. Expla~nir~g how lesions foim, and the expected 
in whom there is a sudden onset of severe acne. Screening response to, and duration and possible side effects of 
tests to exclude a v~rilizing tumor include serum dehydro- treatment, and givmg clear unambiguous instmctions is key. 
epiandrosterane sulfate (DHEAS) and testosterone, obtained Fak~ents should be aware of the difEerenq between active 
2 weeks before the onset of menses. DHEAS levels may he inflammatory lesions and the purplish-red or hyperplgmented 
very high in adrenal tumors (>SO00 ng/mL) or less dramatic macules of inactive resolved lesions. Topical application to 

i 
in congenital adrenal hyperplasia (4000-8000 mg/mL). the entire affected area rather than to specific lesions 
Ovanan tumor is suggested by testosterone levels above should be emphasized and the fact discussed that oral and 
200 ng/dL. Many patients with late-onset congenital adrenal topical medications should be used daily as the treatment is 
hyperplasia will have normal levels of DHEAS. Although preventative in nature. 
17-hydroxyprogesterone and adrenocorticotrop~c hormone Finally, some misconceptions should be addressed. 
(ACTH) stimulation tests have been used in this settmng, the Avo~dance of specific foods is not necessary. Scrubbing of the 
baseline 17-hydroxyprogesterone may be normal in some face will not only Increase irritation but may worsen acne 
women with adult 21-hydroxylase deficiency, and ACTH- due to friction. Utilization of only the prescribed medica- 
stimulation may result in ovei,diagnosis of the syndrome. It is tions and avoidance of potential dlying over-the-counter 
not clear that screening for adult-onset 21-hydroxylase defi- products, such as astringent, harsh cleansers or antibacterial 
ciency improves patlent outcome. Patients with polycystic soaps, should be emphasized. Non-comedogenic cosmetics 
ovarian syndrome (PCOS) may have a high serum testo- are recommended and pressed powders and oil-based 
stetone level (150-200 ng/dL) or an Increase in the lutein- products should be avoided. 
izing hormone (LH)/follicle stimnlat~ng hormone (FSH) ratio 
(>2-3). but recent American College of Dbstetrkians and Medical Therapy 
Gynecologists (ACOE) guidelines suggest that laboratory Systemic and topical retinoids, systemic and topical 
and imaging studies are best used to exclude a virilizing antimicrobials, and systemic hormonal therapy are the main 
tumor. The diagnosis of PCOS is made clinically by the therapeutic classes of treatment available (Boxes 13-1 and I 
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Box 13-1 Topical acne medications 

1. Retinoids 
m Adapalene-cream, gel, solution and pledgets (0.1%) 

Tretinoln-cream (0.025%, 0.05%, 0.1%); gel (0.0196, 
0.025%); liquid (0.05%); microsphere (0.1% and 
0.04% gel); polymerized (0.025% cream, 0.025% gel) 
Tazarotene-cream or gel (0.05%, 0.1%) 

2 Antimlcmblais 
Cl~ndamycln gel, solution, lotion, pledget (1 %) 
Erythromycin solution, gel, ointment (1.5 to 2%) 

m Benzoyl peroxide gel, lotion, cream, wash, bar 
(2.5 to 10%) 
combinatlo": Denzoyi perox.de plus clindamycin; 
benzoyr peroxide plus eryinromycin: benzoyl peroxide 
plus zinc 

3. Azelalc acid 20% cream 
4. Sodium sulfacetamlde-sulfur combinations, gel, lotion, 

wash 
5. Salacylic acld gel, cream, lotion, foam, solution (1-2%) 

Box 13-2 Oral acne medications 

1. Antibiotics 
m Tetracycline, 250-500 mg one to four times a day 

Doxycycline, 50-100 mg once or twlce a day 3 
Minocycline, 50-100 mg once or twice aday 
Trimethoprim-sulfamethoxizole, one double strength 
dose once or twlce a dav 
Trlmethoprim, 300 mg t i l ce  a day 
Erythromycin. 250-500 mg two to four times a da 

2. Isotretinoin, 0.5-1.0 mg/kg/day divided doses 
3. Hormonal agents 

Spimnolactone, 50-200 mg In divlded 
m Prednisone, 2.5-5 mg once at night 
I Birth control pills 

13-2). Procedural interventions, some of whlch are under 
active invest~gatron or are used for the treatment of complr- 
cations, are lrsted m Box 13-3. Treatment guidelines are 
outhned m Box 13-4. 

Topical Treatment 
As al l  topical treatments are preventative, use for 6 to 8 
weeks is required to judge their efficacy. The entire acne- 
affected area is treated, no t  just the lesions, and long-ternf 
usage is the rule. In many patients, topical therapy may be 
effective as maintenance therapy after init ial control is 
achieved with a combination of oral and topical treatment. 
Topical Retinolds. It has long been appreciated that 

these agents are especially effective in promoting normal 
desquamation of the follicular epithelium; thus, they reduce 
comedones and inhibit the development of new lesions. 
Additionally, they have a marked anti-inflammatoly effect, 
inhibiting the activity of leukocytes, the release o i  pro- 
inflammatory cytokines and other mediatols, and the 
expression of transcription factors and toll-like receptors 
involved in immunomodulatior~. They also help penetration 
of other active agents.Thus, they should be utilized in nearly 

Box 13-3 Surgicallphysical agents 

Comedo extract~on 
Eiectrocautery I Treatment of comedone 
Chemical peels 
lntraleslonal Treatment of inflammatory 
cortlcosterolds (2.5 mglmi) nodules 
Photodynamic 
Blue light I Treatment of inflammatory 

lesions 1450-nm laser 
Chemical peels 
Dermabrasion 

-ox 13-4 Acne rrearment 

Mild 
lomedonal 

Topical retinoid t 
Alternate retinoid, salicylic acid, azelaic acid (second 
line) 

2. Papularlpustular 
Topical antlmlcmbial combinat~on + topical retinoid, 
benzoyl perox~de wash if mild trunkal lesions (flrst llrn=, 
Alternate antimicrobials + alternate topical retinoids, 
azelalc acld, sodium suifacetamlde-sulfur, saiacyllc 
acid (second line) 

Moderate 
1. Papularlpustuiar 

Oral antibiotic +topical retinold + benzoyl peroxide 
(first llne) 
Alternate antibiotic, alternate topical retinold, altemate 
benzoyl peroxide (second line) 
In women, spironolactone +oral birth control plll + 
topical retlnoids * topical antiblotic andlor benzoyl 
oeroxide I isotretlnoln If relapses quickly off oral antibiotics, does 
not clear or scars 

Severe 
1. Nodularlconglobate 

lsotretinoin 
Oral antibiotic + toplcal retinoid + benzoyl 
In women, spironolactone + oral birth control pill + 
topical retinoid. * topical or oral antibiotics and/or 
benroyl peroxide 

every pat;ent w?th acne and are the preferred agents in 1 

maintenance therapy. 
Betinoin was the first of this group o f  agents to be used for 

acne. Popular forms of tretinoin are 0.025% and 0.05% in a 
cream base because these are less irritating than the gels and 1 
liquids. Its incorporation into microspheres and a polyoyl- 
prepolymer also help to l imit  irritation and make the product 
more stable in the presence of light and oxidizers.Tretinoin 
treatment may take 8 to 1 2  weeks before improvement 
occurs. When patients are tolemting the medication and are 
slow to respond, retinoic acid gel or solution may be utilized. 
Tretinoin should be applied at night and is in pregnancy 
category C. 
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d&palene IS a welt-tolerated retinoid-like compound, 
which has efficacy equivalent to the lower concentrations of 
tretin0in.A~ it is light stable, it may be applied either in the 
moming or evening, It is in pregnancy category C. 

ba rofene  is comparatively strong in its action, but also 
relatively irritating. It should be applied once at night or 
every other night, and as it is in pregnancy category X. 
contraceptive counseling should be provided. 

Initially utilizing retinoids on an every-other-night basis, 
or using a moisturizer with them, may lessen their irritanc3c. 
They are also particularly useful in patients with skin of color 
as khey may lighten postinflammatory hyperpigmentation. 

Betl~oyl Peroxide. Benzoyl pamxide has a potent anti- 
bacterial effect. P. amas mistance dbes not develop during 
we. Its concomitant use during treatment with antibiotics 
will limit the develapment of resistance, even if only given 
for short 2- to 7-day pulses. While it is most effective in 
in%mmatory acne, some studies have shown it to be 
comedolytic also.lbe wash formulations may be utilized for 
mild truukal acne when systemic therapies are not required. 

Treatment is usually once or a day. Benzoyl pemxide 
may irritate the skin and produce peeling. Watei-based for- 
mulations of Iowest strength are least rrritating.Application 
lessened to once a day or every other day will also help limit 
this.Allergtc contact dennatitis will rarely develop, suggested 
by the complaint of itch sather than stingtng or burning. it is 
in pregnancy category C. 

Tnplcal Antibacterials. Topical clindamycin and erythm- 
mycin are available in a number of fmulalions. In general, 
they are well tolerated and are effective in mild-to-moderate 
inflammatory acne.These topical products are in pregnancy 
category B. Use of topical antibiotics alone, hoqever, is not 
recommended because of increasing antibiotic ressstance. 
As mentioned above, concurrent therapy with benzoyl 
peroxide, available as combination products, will limit tttis 
problem. Concomitant use with a topical retinoid will hasten 
the response and allow for more rapid discontinuance of the 
antibiotic. 

Sulfur, Sodium Sulfambmide, Resomin, and Wi- 
cyclic Acid. Although benzoyl peroxide, retinoids, and 
topical anbbiotics have Iargely supplanted these older 
medications, sulfur, resorcin, and salicylic acid preparations 
are sttD useful and maderately helpful if the newer medica- 
tions are not tolerated. They afe frequently found in over- 
the-counter preparations. SuEaeetamide-sulEur combinafion 
products are mildly effective in both acne and msacea. The 
Irr%ter should be avoided in patients with known hyprsenki- 
tivity to sulfbnamides. 

Azel&c Acid. This dicarbohylic acid is remarkably free 
from adverse actions and has mild efficacy in both inflamma- 
tory and comedonal acne. It may help to lighten pwt- 
~nflammatory hyperpigmentation and is in pregnancy 
mtegory B. 

am1 Antibiotics 
These agents are indicated for moderate-to-severe acne, 
in patients with inflammatory disease in whnm toptcal 
mmbmations have failed or are not Merated, fnr the treat- 
ment of chest, back or shoulder aene, or in patients in whom 
absolute contml is deemed essential, such as those who scar 
with each lesion or develop inflammatory hyperpigmenta- 
hon. It generally takes 6 to 8 weeks to judge efficacy. Starting 

at a high dose and reducing it after control is prefemed. 
Working to eventually maintain control with topical retinoids 
or retinoid-benzoy? peroxide combination therapy is  ideal; 
however, keeping pat~ents free of disease for 1 to 2 months 
before each decrease in dosage is best to prevent flaring, 
Most courses of oral therapy are of at least 3 to 6 months 
du~ation, 

There is mncem that tetracydines may reduce the 
effectiveness of orill birth control pdis. It is appmpriate for 
Us as yet unpmved association to be discussed with patients 
and a second form of birth control offered. To reduce the 
incidence of esophagitis, tetracydines should n ~ t  be taken at 
bedtime. 

TtWaoycline. Tetracycline is the safest and cheapest 
choice, and will give a positive response in approximately 
70% of patents. Tetracycline is given usually at an initial 
d o e  of 250 to 500 mg one to four times a day, with gradual 
reduction of the dose, depending on cbnical q o ~ i s e  It is 
best taken on an empty stomach, at least 30 min before 
meals and Z h aftenvdrds, which often limits dosage to twice 
a day- Cakium or iron in fwd supplements combine with 
tetmcycline, reducing absofption by as much as half. 

Vaginitis or perianal itching may result from tetracycline 
thespy h about 5% of patients, with C~~ndida albioans 
usually present in the involved site.The only other common 
side effects are gastrointestinal symptoms such as nausea. 
Staining of growing teeth occurs, precluding its use in 
pmgnant women and in children under the age of 9 or 10. 
Telmcycline should also be avoided when renal function is 
impaired. 

Doxycycline. The usual dose is 50 to 100 mg once or 
twice a day depd 'mg on the disease severity. Photosensiti- 
vity reactions are common with this form ~Ftetracycline and 
can be dramatic. Snbantlmicrob~al dose doxycycline, doxy- 
yeline hyclate 2amgx is being evaluated, The advantage 
of this is that the anti-inflammatory acav3ty is being utitued 
but no antibiotic resistance results because of the low dose. 
It appears to be of law efiicacy, however. 

Minocycline. Minocydine is the most effective oral anti- 
biotic in treating acne vulgaris. In patients whose f! acms 
develops tetr;rcycline resistance, minocycline is an alterna- 
tive The usual dose is 50 to 100 mg once or twice a day 
depending on the severity of disease. Its absorption is less 
affected by mtlk and food than is that of tetacycline.Vertigo 
may occur and beginning therapy with a sintqle dose in the 
evening may be prudent. Pigmentation in areas of inflamma- 
tion, of oc&l tissues, inpostaweosteoma or scam, in a photo- 
distributed pattom, on the shins, in the sclera, nailbed, ear 
cartilage, teeth, or in a generalized pattern may also be seen 
(Rgs 13-9 and 3.3-10). Additionally, lupus-lke syodromes, a 
hypersensitiwfy syndrome (cons~sting uf fever, hepatitis, 
and eosinophiliaJ, serum ~ickness,pneumonitis, and hepatitis 
are uncommon but potentially serious advme d e c k  of 

-minocyoline. 
Erythromycin. &r those who cannot take tetracyclines 

because of side effects or in pregnant *omen requiring oral 
antibiotic thempy, erythromycin may be considered, The 
efficacy is low. S ~ d e  effects are mostly gastrointestinal upset; 
vaginal itching is a rare occurrence.The initial dose is 250 to 
500 mg two to four times a &y, reduced gradually after 
control is achieved. Erythromycin may increase blood levels 
of other dwgs metabolized by rhe cytochrom P450 system. 
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1 jawline lesions in an 
adult woman. 

Fig. 13-9 Minocycline-induced blue pigmentation of the teeth and 
nails. 

Flg. 13-10 Minocycline-Induced pigmentation at sites of 
inflammation in a patient with acne. 

Clindamycin. Past experience has shown clinda~nycin to 
give an excellent response in the treatment of acne; however, 
the potential for the development of pseudomembranous 
colitis and the availability of retinoids has limited its use.The 
initial dose is 150 mg three times a day, reduced gradually as 
control is achieved. 

Other Antibiotics. Sulfonamides are occasionally 
prescribed; however, the potential for severe drug eruptions 
limits their use. Trimethoprim-sulfamethoxazole (Bactrim, 
Septra) in double-strength doses twice a day initially is 
effective in many cases unresponsive to other antibiotics. 
Trimethoprim alone, 300 mg twice a day, is also effective. 
Dapsone has been used in severe acne conglobata, but is 
rarely used today. Isotretinoin is favored. 

Bacterial Resistance. P. acizes antimicrobial resistance 
has become a clinically relevant p;ohlem. Elythromycin arid 
clindamycin resistance is widespread and usually present 
simultaneously. Once I! acnes becomes resistant to tetra- 
cycline it is also resistant to doxycycline, so if lack of efficacy 
due to prolonged oral therapy with one of them is suspected, 
a switch to minocycline is necessary. While concomitant use 
of benzoyl peroxide will help limit cutaneous drug resistance 
problem, it is now appreciated that Staphylococcus auretrs in 
the nares, streptococci in the oral cavity, and enterobacteria 
in the gut may also become resistant, and close contacts, 
including treating dermatologists, may harbor such dtug- 
resistant bacteria. Strategies to prevent antibiotic resistance 
include limiting the duration of treatment, stressing the 

importance of good compliance, restricting the use of anti- 
biotics to inflammatory acne, encouraging retreatment with 
the same antibiotic unless it has lost its efficacy, avoiding the 
use of dissimilar om1 and topical antibiotics at the same time, 
and using isotretinoin if unable to maintain clearance 
without oral antibacterial treatment. 

Hormonal Therapy 
Hormonal interventions in women may be beneficial in the 
absence of abnormal laboratory tests. The work-up for 
the woman with signs of hyperandrogenism, such as 
menstrual irregularities, hinutism, or androgenetic alopecia 
is presented above. Women with normal laboratory values 
often respond to hormonal therapy. Results take longer to be 
seen with these agents, with first evidence of improvement 
often not apparent for 3 months and continued improved 
response seen for at least 6 months. Particularly good 
candidates for hormonal treatment include women  with^ 
PCOS, late-onset adrenal hyperplasia, or another identifiable 
endocrinologic condition; and women with late-onset acne, 
severe acne, acne that has not responded to other oral and 
topical therapies, or acne that has relapsed quicldy after 
isottetinoin treatment. Women with acne primarily located 
on the lower face and neck, and deep-seated nodules that are 
painful and long lasting, are often most responsive to 
hormonal intervention (Fig. 13-11). 

Oral Contraceptives. These agents block both adrenal 
and ovarian androgens. Ortho ?ii-Cyclin, Estrostep, Alesse, 
and Yasmin are examples of birth control pills that have 
beneficial effects on acne. Both the physician and patient 
should he familiar with the advene reactions associated with 
oral contraceptives, such as nausea, vomiting, abnormal 
menses, melasma, weight gain, breast tenderness, and rarely 
thrombophlebitis, pulmona~y embolism, and hypertension. 

Spironolactone. As pregnancy while on antiandrogen 
treatment will result in feminization of a male fetus, 
spimnolactone is usually prescribed in combination with oral 
contraceptives. It may be effective in doses from 25 to 
200 mglday. Most women will tolerate a starting dose of 
50 mglday to 100 mglday. Side effects are dose dependent 
and include breast tenderness, headache, dizziness, light- 
headedness, fatigue, irregular menstrual periods, and diuresis. 
In a study by Shaw in patients treated with 50-100 mglday, 
hyperkalemia was measurable, but in the absence of renal or  
cardiac disease was clinically insignificant. In his series, a 
third of patients cleared, a third had marked improvement, 
a quarter showed partial improvement, and 7% had no 
response. It is often used with other topical or  oral acne 



therapy. Several month.. -- ..eatment ar- -- ally requlrec .- 
see benefit. 

Dexamethasone. Marynick et a1 found dexamethasone 
in doses from 0.125 to 0.5 mg given once at night reduced 
androgen excess and allewated cystic acne. Corticosterolds 
are effective in the treatment of adult-onset adrenal hyper- 
plasia, but antiandmgens are also used increasingly in this 
selling. 

Prednisone. Although stemids may produce steroid acne, 
they are also effectwe ant]-inflammatory agents in severe 
and 1ntl;lctable acne vulgans. In severe acne cystlca and acne 
conglobata, cort~costem~d treatment is effectwe; however, 
side effects restnct its use, It is generally only given to 
patients with severe inflammatory acne during the first few 
weeks of treatment with isotretinoin, for inltial reduct~on of 
inflammation, and to reduce isotretinoln-mduced flares. 

Other Hornlonal Agents. F~nasteride, flutamlde, 
gonadotropin-releasing agonists, estrogen, and metformin 
(by decreasmg testosterone levels) have all been shown to 
have a beneficial effect on acne but due to side effects, 
expense or other considerations are not commonly used. 

Oral Retinoid Therapy 
Isotretinoin. This drug is approved only for severe cyst~c 

acne: however, lt 1s useful in less severe forms of acne so as 
to prevent the need for cont~nuons treatment and the 
repeated office visits that many patients require. It was a 
consensus of experts that oral lsotretinoin treatment 1s 
warranted for severe acne, poorly ~esponslve acne that 
lmpmves by less than 50% after 6 months of therapy with 
combined oral and topical antibiotics, acne that relapses off 
oral treatment, scars, or acne that induces psychological 
distress. Additionally, other agreed ind~cations were gram- 
negative folllculitis, ~nflammatory rosacea, pyoderma faciale, 
acne fulminans, and hidradenltis snppurativa. 

n i s  retmoid is a rel~able remedy In nearly all acne patients 
(Fig 13-12). The dose 1s 0.5 to 1 mglkglday in one or two 
doses. For severe trunkal acne in patients who tolerate 
higher doses treatment may be given in doses up to 2 mgl 
kglday. In practice, most patlents are started at a 20- to 
40-mg dose so as to avoid an early flare, and then Increased 
to 40 to 80 mglday so as to lim~t side effects, which generally 
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are --.e re la^--. lloses as low as 0.1 mglkglday are v ~ . ,  
nearly as effectwe as the higher doses in cleanng acne; 
the disadvantage is that they are less hkely to produce a 
prolonged lemission even after 20 weeks of treatment. To 
obtain the greatest chance of a prolonged remission, patients 
should receive 120 to 150 mglkg over the treatment course. 
An easy way to falculate the total dose needed is to multiply 
the weight in kilograms by 3.The product is the total number 
of 40-mg capsules needed to reach the low end of the dosage 
spectrum. 

The major advantage of isotretino~n is that it is the only 
acne therapy that is not open ended (i.e. that leads to a 
remission, which may last many months or years). Approx- 
imately 40% of patients remain acne free aiter a single 
course of isotretinoin. White et al's experience is that 39% 
remain clear without treatment 3 years after stopping iso- 
tretinoin, 17% wlll need additional topical medication, 25% 
will need additional oral antibiotics, and 19% will need 
additional isotretinoin. 

Some subsets of patients tend to relapse more often. In 
patlents under 16,40% need a second course of isotretinoin 
within 1 year and 73"h within 2 years. Adult women and 
patients wtth mild acne Lend to relapse more often and more 
quickly than severely affected 17- to 22-year olds. While 
patients' tolerance and response to repeated courses is 
similar to their experience with the first course, adult women 
who relapse may be better managed with hormonal 
therapies, and mild acne treated with standard therapy. 

In adult acne patients, who frequently tolerate the slde 
effects of isotrelino~n less well, lower doses andlor inter- I 
mittent therapy is possible. Goulden et al studied 80 adult I 
acne patients whom they treated with 0.5 mgllcglday for 
1 week in every 4 over a period of 6 months. Acne resolved 1 
in 88% and 39% relapsed after 1 year. Seukeran and 
Cnnllffe treated nine palients aged 56 to 75 years w~th  

I 
i 

0.25 mglkgtday for 6 months.Al1 patients cleared and all but 
one rema~ned clear 36 months later. 

Patient education is critical in isotretinoin therapy. Its 
most senous adverse effect a the nsk of severe damage to 
the fetus if it is glven during pregnancy. Retinold embryo- 
pathy 1s a well-defined syndrome characterized by cranlo- 
facial, cardiovascular, central nervous system, and Ulymus i 

Flg. 13-12 A, Severe back acne before 
Isotretlnoln. B, Response to treatment. 

. , "'I 
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a % n o r m a ~ ~ e s . ~  ys ot the utmos?~mportance ?%at a woman 
of child-bearing potential follows closely the recommenda- 
tions clearly outlined in extensive material provided by the 
manufacturer. The use of consent forms, contraception 
education, and unequivocal documentation of the absence of 
pregnancy through monthly laboratory testing are important 
components of an FDA-mandated verification program 
designed to prevent pregnancy during treatment. Women 
should not become pregnant until off medication for at least 
1 month.The drug is not mutagenic and there is no risk to a 
fetus conceived while the male partner is taking the drug. 

Another major area of educational emphasis is the 
psychological effects of the medication. Reports of depres- 
sion, psychosis, suicidal ideation, suicide and attempted 
suicide have prompted numerous studies of the mental 
health of patients taking isotretinoin. While the usual out- 
come is an improvement of mood because of the clearance 
of the disease, and no large-scale population-based data has 
found evidence of increased depression, risk for suicide or 
other psychological problems, there are a small number of 
patients who have developed depression and have positive 
dechailenge and rechallenge tests. Close monitoring for 
depression, fully educating the patient, and enlisting the help 
of a roommate or family member to look for changes in 
mood are all methods used to assess the psychological status 
of the patient on isotretinoin. 

Other side effects of isotretinoin are dose dependent and 
generally not serious. Dry lips, skin, eyes, and oral and nasal 
mucosa occur in up to 90% of patients.These can be treated 
with moisturization. Dryness of the nasal mucosa leads to 
colonization by S. nureus in 80% to 90% of treated subjects. 
Skin abscesses, staphylococcal conjunctivitis, impetigo, facial 
cellulitis, and folliculitis may result (Fig. 13-13). Such colon- 
ization may be avoided by the use of bacitracin ointment 
applied to the anterior nares twice a day during isotretinoin 
therapy.Arthralgias may occur, but like other side effects, do 
not require interruption of therapy unless severe. Monitoring 
of serum lipids is done as some patients will develop hyper- 
triglyceridemia. This may be controlled by avoidance of 
smoking and alcohol, and by following a diet that is low in 
fat. It should be realized that patients who develop this com- 
plication, and their families, are at risk for the development 
of the metabolic syndrome. 

Ever  funcffon fesls ~houfo  oe cnec~ed  at ?egu!ay RrPervaTs 
depending on patient r ~ s k  factors and the dose utilized. 

Intralesional Corticosteroids 
Intralesional corticosteroids are especially effective in 
reducing inflammatory nodules. ICenalog-10 (tnamcinolone 
acetonide 10  mglmL) is best diluted with sterile normal 
saline solution to 2.5 mgImL. Injecting less than 0.1 mL 
directly into the center of the nodule will help safeguard 
against atrophy and hypopigmentation. 

Physical Modalities 
Local surgical treatment is helpful in bringing about quick 
resolution of the comedones, although many clinicians wait 
until after 2 or more months of topical retinoids to extract 
those that remain. The edge of the follicle is nicked with a 
No 11 scalpel blade and the contents of the comedo are 
expressed with a comedo extractor. Scarring is not produced 
by this procedure. Light electrode desiccation is an alter- 
native. In isotretinoin-treated patients, macrocomedones 
present at week 1 0  to 15  may be expressed, since they tend 
to persist throughout therapy. 

The use of photodynamic therapy and various forms of 
light or laser energy are under investigation. It is clear that 
there is an ability to destroy sebaceous glands or kill I! acizes 
with such interventions; however, the methods to deliver 
such treatments in an efficient and practical manner are 
evolving. 

Complications 
Even with the excellent treatment options available, scarring 
may occur. This may be quite prominent and often results 
from the cystic type of acne, although smaller lesions may 
produce scarring in some individuals. Pitted scan, and wide- 
mouthed depressions and keloids, primarily seen along the 
jawline and chest, are common types of scarring (Rg. 13-14). 
These may improve spontaneously over the course of a year 
or more. Many treatment options are available. Chemical 
peeling, ultrapulsed laser resurfacing, dermabrasion, scar 
excision, punch grafts alone or followed by dermabrasion, 
imiquimod, and the use of filler substances are among the 
procedures effective in improving the appearance. 
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Other complications from acne are prominent residual 

hyperpigmentation, especially in darker-skilined paiients; 
pyogenic granuloma formation, which is more mmmon in 
acne fulminans and in patients treated with high-dose ?so- 
tretinoin; osteoma cutis, which are small, firm papules 
resulring from long-standing acne wlgaris; and solid kcid 
edama.The latter is a persistent, fum Eacial swelling that i s  an 
uncommon, though distressing, result of acne vulgaris or 
acne rosacea. Both cort~wstero~ds and isotretinoin have 
been reported to be ekctive trealments. 
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ACNE CONOLOBATA 
Cystic acne is the mildest form of acna conzlobata 
(cbngtobata means shaped in a rounded mass or b;lll), an 
unusually severe form of acne,This form is characterized by 
numerous mmedones (many o f  which axe doubIe or triple] 
and large abscesses with interconnecting sinnses, cysts, and 
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Fig. 13-15 Acne conglobata. 
- 

Fig. 13-17 Acne conglobata of the back. 

I Fig. 13-16 Acne 
conglobata with 
fistula formation. Wollanbeg A, et al: Acne conglobata and Klinfelter's syndrome. 

Br J Dermatol 1997;136: 421. 

grouped inflammatory nodules (Figs 13-15 and 13-16). 
Suppuration is characteristic of acne conglobata. Pronounced 
scars remain after healing. 

The cysts occur on the back, buttocks, chest, forehead, 
cheeks, anterior neck, and shoulders (Fig. 13-17). They 
contain a thick, yellowish, viscid, stringy, blood-tinged fluid. 
After incision and drainage of the cyst there is frequently a 
prompt refilling with the same type of material. These cysts 
are suggestive of the type found in hidradenitis suppurative. 
Hidradenitis suppurativa and dissecting cellulitis of the scalp 
may be seen with acne conglobata, an association known as 
the Iollicular occlusion triad. 

This severe and painful disease occurs most frequently in 
young men aged around 16; it may extend and persist into 
adulthood and even into the fifth decade of life, especially 
on the posterior neck and back. Women are less frequently 
affected. 

The therapy of choice in all but the earliest lesions is 
isotretinoin, 0.5-1 mglkglday for 5 months, with a second 
course if resolution does not occur after a rest period of 2 
months. Pretreatment with prednisone and low initial doses 
of isotretinoin as described for acne fulminans are recom- 
mended to avoid flaring of disease. 

ACNE FULMlNANS 
This rare form of extremely severe cystic acne occurs 
primarily in teenage boys. It is characterized by highly 
inflammatory nodules and plaques that undergo swift 
suppurative degeneration, leaving ragged ulcerations, mostly 
on the chest and back. The lace is usually less severely 
involved. Fever and leukocytosis are common. Polyarthralgia 
and polymyalgia, destructive arthritis, and myopathy have 
been reported in association with it. Focal lytic bone lesions~ 
may be seen. 

Prednisone 40 to 60 mg is necessary during the initial 4 to 
6 weeks to calm the dramatic inflammatory response.Ten to 
20 mg of isotretinoin is added after 4 weeks.This sl~ould be 
slowly increased to standard doses and continued for a full 
120 to 150 mglkg cumulative course. Large cysts may be 
opened and the contents expressed. Intralesional cortico- 
steroids will aid their resolution. Infliximab may also be 
useful. 

lqbal M,  et al: Acne fulminans w~th SAPHO syndrome treated 
w~th inflixolmab. J Am Acad Dermatol 2005,52:S118. 

Seukeran DC, et al: The treatment of acne fulminans: a review of 
25 cases. Br J Dermatol 1999;141:307. 

Traupe H, et al: Acne of fulm~nans type following testosterone 
therapy in 3 excessively tall boys Arch Dermatol 1988: 
124:414. 

SAPHO SYNDROME 
SAF'HO syndrome is characterized by synovitis, acne, 
pustulosis, hyperostos~s, and osteomyelitis. Skin findings 
Include acne fulminans, acne conglobata, pustular psorias~s, 
and palmoplantar pustulosis. The chest wall and mandible 
are ihe most common sites for musculoskeletal complaints. I 
Others report similar findings as the acquired hyperostosis , 
syndrome (AHYS) and in a famil~al setting of a domrnantly 
inherited disorder of pyogenic ster~le arthritis, pyoderma 
gangrenosum, and acne (PAPA syndrome).Tl~e latter is due 
to mutations m the CD2-b~nding protein on chromosome 
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1Sq. Systemic retinoids and inflixhnab have been helpful in 
some patients with these findings. Methotrexate, pami- 
dronat% mlphasalazine, and qclosporin are other likely 
effective choices. 

Amital H, et a[: SAPHO syndrome tfeated w~th pamidronate. 
Rheumtobgy 2004;43:658. 

Boutin RD, et al: The SAPHO syndrome. Am J Roentgeml 
1998;170:585. 

Dihlmann W. etak Aoqulredhyperostosis syndrome (AHVSf. CIin 
Rheumatol 1997;16:13. 

EyriCh GK: Pnmary ehronic osfeomyefltis associated with 
synovltls, acne, pusfwlosis, hypemto5is and osteitis fSAPHO 
syndrome]. J Oral Path01 Mad 1999;28;456. 

Gmyrek R, et ah SAPHD smdrome: report of three Gases  aad 
review of me litetaturn. Cut13 1999;64253. 

Oiivlerc I, et al: Successtul treatment of SAPHO syndrome with 
~nFliilmab. Ann Rheum D~s  2002;51;375. 

' ' Wbe CA, et at: Mutations In CD28P1 disrupt binding onto FTP 
PEST and are responsible for PAPA syndrome, an auto- 
inflammatoy disorder. Hum Mol Genet 2002;17:967. 

OTHER ACNE VARIANTS 
Tropical Acne 
Tropical Pure is unusualIy sesere acne occurring in the 
tropia during the seasons when the weather is hot and 
humid. Nodular, cystic, and pustuIar lenions occur chiefly on 
the back, huttodcs, and thlghs @g. 13-18), Characteristicall$ 
the face is spared Conglobate abscmes oceur often, espe- 
cially on the back. Conmdones are sparse, Acne tropialis 
usually occurs in young adults who may haw had acne vul- 
garis at an earlier age.l%ii is especially tm of those In [he 
armed forces statfofied in the hopics and carrying back- 
packs. Treatment is that for cystic acne, but acne tropicalis 
may persist until the patiefit moves to a cooler and less 
humid climate. 

Acne Aestivalis 
Also known 8s Mallo~ca acne, this rare fo'm of acne starts 
in the spring, progresses dusiDg the summer, and rsolves 
completely in the fall. It affects qlmost ex~lusively women 
between the ages of 25 and 40. Dull red, dome-shaped, hard, 
small papules, usually not laqer fhan 3 to 4 mm, develop 

Fig. 13-18 Tropical 
acne. 
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on the cheeks and commonly extend onto the sides of the 
neck, chest, shoulders, and characteristically the upper aTms. 
Comedones and pustulesam notably absent or sparse.Acne 
aestivalis does not mend to antibrocics but benefits from 
application of retinoic acid. 

Excoriated Acne 
Also known as pidar's acne and acne mcolia dm j@ulzes 
fiites, excoriated acne is seen primarily in young women with 
a superficial type of m e  in which the primary Iesions are 
trivia1 or even nonexistent, but in which the compulsive 
neurotic habit of picking the face and squeezing minnte 
comedones produces secondary lesions that crust and may 
leave scars. Often the lesion that is m r i a t e d  is minute,seen 
only in a magnifying mlrror. 

This condition may be a sign of depression or anxiety. It is 
an obsessive-compulsive symptom. If the patient ad&% 
to picking but being unable to stop this habit improvement 
may Eolfow support and aggressive acme t h e m .  However, 
most patients will require rnterventions with mlelective 

I 
serotonin reuptake inhibitors, such as fluoxetine, paraxetine, 
M sertraline, behavior modification or psychotherapy, 
Other pharmecologic treatments that have been successful 
m case reports fnclude doxepin, clomipmmiue, naltrexone, 
pimozide, and olanzapine. 

h o l d  LM, et al: P~ychogeoic excoriation. CNS DN~S 2001: 1 
13351. ( 

Brabek E, etal: Herpetic folllculit~s and syring~tls sirnulattng acne 
excoriee. Arch Dermato12001;37!97. 

Hjorth hl, et al: Acne aestlvafis: Mallom acne. &ta Dermatol 
Venereol1972;2:61. 

Wells JM: Tropical acneone hundred cases. J R Army Mec 

I 
Corps i981;12765. 
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ACNEIFORM ERUPTIONS 
Aci~eiiorm eruptions are follicular eruptions characterized 
by papules and pustules resembling acne. Breaks in the 
epithelium and spillage of follicular contents into the dermis 
lead to the ksion&They are not nwessatily confined to the 
usual sites of acne vulgaris, often have a sudden onset, are 
monomorphous, and usually appear in a patient well past 
adolescence. Tf secondary to a dm@, it begins within days of 
initiation of the medication, may be accompanied by fever 
and mataise, and rrsoIves when the drug is stupped. 

Acneifom eruptions may originate from skin exposure to 
various industrial chemicaIs, such as fumes genetated in the 
manufacture of chlorine and its byproducts. These chlarin- 
ated hydrocarbons may cause chlotacne, consisting of cysts, 
pustules, folliculitis, and comedones. The most potent 
acneifom-inducing agents are the plyhalogenated hydro- 
carbons, notably dioxin (2,3,7,8-tetrachlombenzodioxin). 
Cutting and lubricating oils, crude coal tar applied to the 
sk~n for medicinal purpases, heavy tar distillates, coal tar 
pitch, and asbestas are known to cause acneifom eruptions. 

Acneifarm eruptions are induced by medicatyons such a$ 
iodides from radiopaque eonttast me&a oa potassium iodide. 
bromides in drugs such as pmpanfheline bromide (Pro- 
Banthinel, testosterone, qclosporin, antiepileptic medica- 
tims, Lithim, epidermal gmvrth factor inhibaars &cIuding 
monoclonal antibodies and tyrosine kinase inhibitors used 
m caner  therapy, and systemic corticoateroids, When 
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medium or high doses of corticosteroids are taken for as 
short a time as 3 to 5 days, a distinctive eruption may occur, 
known as steroid acne. It is a sudden outcropping of 
inflamed papules, most numerous on the upper trunk and 
arms (Fig. 13-19), but also seen on the face. The lesions 
typically present as papules rather than comedones; 
however, Humitz's histologic study clearly showed them to 
be follicular with microcomedone formation. Tretinoiu 
(Retin-A), 0.05% cream applied once or twice a day, 
may clear the lesions within 1 to 3 months despite the 
continuation of high doses of corticosteroid. Oral antibiotics 
and other typical acne medications are also effective.Topica1 
steroids, especially the fluorinated types, or when applied 
under occlusion, may also induce an acneiform eruption. 
Finally, radiation therapy for malignancy can induce acne in 
the radiation port. 

i ---up- .--. . ~~ A 
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Tindall JP: Chloracne and chloracnegens. J Am Acad Dermatol 
1985:13:539. 

GRAM-NEGATIVE FOLLlCULlTlS 
Gram-negative folliculitis occurs in patients who have had 
moderately inflammatory acne for long periods and have 
been treated with long-term antibiotics, mainly tetracyclines. 
While on antibiotic treatment, patients develop either super- 
ficial pustules 3 to 6 mm in diameter flaring out from the 
anterior nares, or fluctuant, deep-seated nodules (Fig. 13-20). 
Culture of these lesions usually reveals a species of 
l<lebsiella, Escheiichia coli, Eilterobacter, or, from the deep 
cystic lesions, Proteus. 
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Fig. 13-20 Gram-negative folliculitis. 

W ~ t h  long-term, broad-spectrum antibiotic therapy the 
anterior nares may become colonized with these Gram- 
negative organisms. As the use of long-term antibiotic 
therapy declines this disease has become less common. 

Isotretinoin is very effective and is the treatment of choice 
in this disease. James and Leyden have shown that this 
treatment not only clears the acne component of the disease 
but also eliminates the colonization of the anterior nares with 
gram-negative organisms. If isotretinoin cannot be tolerated 
or is contraindicated, amoxicillin or trimethoprim-sulfa- 
methoxazole may be effective in suppressing the disease. 
L - 7 .  . ,  

James WD, et al: Treatment of gram-negative folliculitis with 
isotretinoin. J Am Acad Dermatol 1985;12:319. 

Neubert U, et al: Bacteriologic and immunologic aspects of gram- 
negative folliculitis: a study of 46 patients. Int J Dermatol 
1999:38:270. 

ACNE KELOlDALlS 
Acne keloidalis is most frequently encountered in young 
adult black, Hispanic or ~ s i a n  m& who otherwise are in 
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Fig. 13-21 Acne keloidalis nuchae. 

excellent health. It is not associated with acne vulsaris and is ng. 13-22 Acne inverse Of the - 
a primary cicatricial alopecia variant. It IS a persistent 
folliculitis and per~folliculitis of the baclc of the neck that -- 
presents as inflammatory papules and pustules. Over time 
fibrosis ensues with coalescence of firm papules into keloidal 
plaques (Fig. 13-21). At times sinus tract formation results. 

Histologically, acne keloidalis is characterized by peri- 
follicular, chronic flymphocytic and plasmacytic) inflamma- 
tion, most intense at the level of the isthmus and lower 
infundibulum. There is lamellar fibroplasia, most marked at 
the level of the isthmus and, eventually, in the keloidal 
masses, the connective tissue becomes sclerotic, forming 
hypertrophic scars or keloids. Persistent free hairs in the 
dermis may be responsible for the prolonged inflammation 
and eventual scarring. 

Topical therapy with potent steroid ointments alone, or 
following tretinoin gel, twice a day is useful for the follicular 
papules. Oral antibiotics of the tetracycline group may he 
added and are helpful in suppressing the inflammatory 
response.Triamcinolone acetonide by intralesional injection, 
using Kenalog-10, into the inflammatory follicular lesions, 
and Kenalog-40 into the hypertrophic scars and keloids, is 
useful in reducing inflammation and fibrosis. Smaller lesions 
may he excised to a level below the hair follicle and closed. 
This is followed by either topical imiquimod daily or every 
other day as tolerated for 6 weeks or Kenalog-40 every 3 
weeks. For larger lesions deep excision or  CO, laser ablation 
left to heal bv ~ r ima rv  intention mav be necessanr. 

Glenn MJ, et ai: Acne keloidalis nuchae: treatment with excision 
and second intention healing. J Am Acad Dermatol 1995; 
33243. 

Gloster HM: The surgical management of extensive cases of 
acne keloidalis nuchae. Arch Dermatol 2000;136:1376. 

Kantor GR, et al: Treatment of acne keloidalis nuchae with 
carbon dioxide laser. J Am Acad Dermatol 1986;14:263. 

Sperling LC, et al: Acne keloidalis is a form of primary scarring 
alopecia. Arch Dermtol 2000;136:479. 

Clinical Features 
Hidradenitis suppurativa is a chronic disease characterized 
by recurrent abscess formation, primarily within the folded 
areas of skin that contain both terminal hairs and apocrine 
glands. The axillae and inguinal and perineal areas are 
favored (Figs 13-22 and 13-23), but buttock and submam- 

Fig. 13-23 Acne Inverse of the grom (Courtesy of James 
Fitzpatrlck, MD) 

mary involvement is not uncommon. It is a post-pubertal 
process that affects women approximately four times as 
often as men.Affected patients are often overweight. 

The disease is characterized by the development of tender, 
red nodules, which at first are firm but soon become 
fluctuant and painful. Rupture of the lesion, suppuration, 
formation of sinus tracts, and extensive scarring are 
distinctive.As one area heals, recurrent lesions form, so that 
the course of the disease is protracted. An average of five 
painful abscesses appear per month. It may eventually 
lead to the formation of honeycombed, fistulous tracts with 
chronic infection. The individual lesions contain a thick, 
viscous, mucoid, suppurative material.When a probe is used 
to explore the suppurating nodule, a hurrowing sinus tract is 
usually detected that may extend for many centimeters, 
running horizontally just underneath the skin surface. 

Hidradenilis suppurativa occurs most frequently in the 
axillae of young women. Men also are affected, but more 
frequently the groin and perianal area are the sites of 
involvement. In its severest form, hidradenitis suppurativa 
is associated with acne conglobata, pilonidal sinus, and 
dissecting cellulitis of the scalp. Squamous cell carcinoma 
(after an average of 19 years of active disease), interstitial 
keratitis, spondyloarthropathy, urethral vesical and rectal 
fistulas, anemia, hypoproteinemia, and amyloidosis have 
been reported to complicate hidradenitis suppurativa, hut 
are extremely rare. 
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crtofogy 
Detalled histologic studies of h~dradenitis suppurative reveal 
that follicular hyperkeratosls is followed by rupture of the 
follicular ep~thelium, and release of keratm, sebum, bacteria, 
and haim into the denms.The resulting Inflammatory process 
engulfs the apocrine gland, leads to rupture of the overlying 
skin, fibrosis, and sinus tract format~on. Secondary bacterial 
infection with S alrrezrs, Streptococcus pyogenes, and various 
Gram-negatlve organisms may occur. The in~tiating event 
IS unknown. Hyperandrogenism, other endocrinopathies, 
immunolog~c dysfunchon, obesity, various irritants, and 
smolcing have all be implicated in the past but have since 
been shown not to be primary pathogenic events. Mechanical 
friction, often worsened by obesity, is certainly an exacerbat- 
ing factor, as is bacterial infection. There is an autosomal 
dominantly inherlied form of this disease. 

Differential Diagnosis 
Hidradenitis is to be differentiated from common furuncles, 
which are typically unilateral and not associated with 
comedones as hidradenitis is. Hidradenitis must also be 
differentiated from Bartholin abscess, scrofuloderma, 
actinomycosis, granuloma inguinale, and lymphogranuloma 
vehemm. 

Treatment 
Despite the numerous forms of treatment available, a 
permanent cure is uncommon. The earliest lesions often heal 
quickly with intralesional steroid therapy, and this should 
be tried initially in combination with topical cleocin or  oral 
tetracycline or  minocycline. Topical daily cleansing with an 
antibacterial soap and application of topical clindamycin is 
an important preventative measure. Reduction of friction by 
wearing loose-fitting clothing and weight loss if needed, and 
avoidance of excessive sweating through the use of topical 
aluminum chloride and heat avoidance may help. In cases 
with draining sinuses, culture of the pus may reveal S. attreus 
or Gram-negative organisms. The latter are usually cultured 
in chronic cases. Antibiotics shoold be selected based on 
sensitivities of the cultured organism. Incision and drainage 
is strongly discouraged. 

Isotretinoin is effective in some cases, but a remission 
seldom follows its use. In the largest study to date, Boer et a1 
treated 68 patients with a mean dose of 0.56 mglkg of 
isotretinoin for 4 to 6 months. Clearing was obtained in 
23.5% and long-term remission was seen in 16.2%. Second- 
a y  infection with S. azrreus often occurs. Infliximab and 
finasteride have produced improvement. 

Medical therapy has limitations and the chances for 
permanent cure are best when excision of the affected areas 
is done. Wide surgical excision, using intraoperative color- 
marking of sinus tracts, is most effective at limiting 
recurrence; however, it has moderate morbidity, especially in 
the groin and perianal areas.The recurrence rate is low in the 
axillary and perianal areas; however, the inguinal folds and 
especially the submammary sites more often recur so that 
excision of the latter site is uncommonly recommended. 
Because the effect on the quality of life with this chronic, 
painful, odiferious condition is tremendous, some recom- 
mend early excision. However, patients often need to live 
with the condition for years before making this dramatic 
decision. 
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PERlFOLLlCULlTlS CAPITIS ABSCEDENS 
ET SUFFODIENS - ~ 

Also known as dissecting cellzrlitis of the scalp, perifollicu- 
litis capitis abscedens et  suffodiens is an uncommon chronic 
suppurative disease of the scalp characterized by numerous 
follicular and perifollicular inflammatory nodules. These 
nodules suppurate and undermine to form iutercommunicat- 
ing sinuses as long as 5 cm (Fig. 13-24). Scarring and alopecia 
ensue, although seropurulent drainage may last indefinitely. 

Fig. 13-24 
Dissecting folleul~tis. 
(Courtesy of Curt 
Samlaska, MD) 
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Adult black men are most commonly affected and the vertex - Fig 13-25 Roseoea. 
and occiput of the scalp are the sites of predilection. 

The primary lesions are follicular and perifolllcular eryth- I 
ematous papules which progress to abscesses. This disease is 
hlcely a variant of acne vulgaris; it closely resembles acne 
conglobata and hidmdenitis suppumtiva. Coagulase-positive 
S. arrreus may be found in the lesion&, 

I 
Histologically, the disease is an occluded folliculitis with 

keratinous debris and a perifolhculitis. The inflammatory 
reaction is similar to that of acne keloidalis 

Treatment is generally unsuccesslul unless the most 
vlgorous procedures are followed. The combination of 
intralesimal steroid injections and isotretinoin at a dose of 
0 5 to 1,s mg/kg/day for 6 to 1 2  months may be successful. 
The length of remission with ~sotretinoin is variable, but 
treatment may be repeated with s~milar results expected. 
Oral antibiotics as given m acne vulgaris and oral zinc have 
occasionally produced good resulk. If S. nureus is cultured, 
the combination of oral rifampin and clindamycin has 
produced excellent results. 

A surgical approach is at tunes necessary. Marsupialization 
or excision of sinus tixclcs may help limit idammation. 
Various lasers designed to remove hair have led to involution 
of the disease. 

I 
I 
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I Fig 13-26 
Erythrotelangiectatlc 
rosacea. 

ACNE MILIARIS NECROTICA 
(ACNE VARIOLIFORMIS) 
Acne miliaris necrotica consists of iollicular vesicopustules, 
sometimes occurring as solitary lesions that are usualIy very 
itchy.They appear anywhere in the scalp or adjacent areas, 
rupture early, and dry up after a few days. In some patients, 
especially those who manipulate the lesions, S aureus may 
be cultured. If they leave large scars the term nclae va~loli- 
forrnts is used, they are probably not separate diseases. 

Treatment is with culture-directed antibiot~cs, or if the 
culture is negative, oral tetracycline or mmocycline. Doxepin 
1s helpful if patients manipulate their lesions. 

women between the ages of 30 and 50; however, the severe 1 
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ROSACEA 

Clinical Features 
Rosacea ts chamcterized by a persistent erythema of the 
convex surfaces of the [ace, with the cheeks and nose most 
frequently affected, followed by involvement of the brow 
and chin (Fig. 13-25).There is a tendency to spare the peri- 
ocular skin. Rosacea occurs most often in light-skinned 

phymatous changes occur in men. Additional features 
commonly manifested ~nclude telangiectasia, flushing, 
erythematous papules and pustules. These tend to duster in 
patterns, allowing for the identification o l  several subsets of 
patients, the Importance of their recognition being that the 
therapeutic implications differ. 

The ertlzentnotelaflgiectntic type (Fig. 13-26) is character- 
ized by a prominent history of a prolonged (over 10  min) 
flushing reaction to various stimuli, such as emotional stress, 
hot drinks, alcohol, spicy foods, exercise, cold or hot weather, 
or hot baths and showers. Often a burnmg or st~nging sensa- 
tion accompanies the flush, but sweating, light headedness, 
or palpitations do not.The skln 1s of fine texture, may have 
a roughness and scaling of the affected central facial sites, 
and is easlly irritated. Over time a purplish suffusion and 
prominent telangiectasia may result. 

The papztlopusCular subset of patients manifests a 
strikingly red central face accompanied by erythematous 
papules often surmounted by a plnpoint pustule (Fig. 13-27). 
The hlstory of flushing is also present in most patients, but 
usually symptoms of irritancy are noL prominent.'fhe skin is 
of normal or  at times slightly sebaceous quality and edema 
of the affected sites may be present. 

In glnndr~lar rosacea, men with thick sebaceous skin 
predominate. The papules are edematous, the pustules are 
often 0.5 to 1.0 cm in slze, and nodulocystic lesions may be 
present (Fig. 13-28). They tend to cluster in the central face, 
but in affected women the chin is favored.Thereis frequently 
a history of adolescent acne and typical scae may be seen. 
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I Fig. 13-27 
Papulopustular 
rosacea. 
(Courtesy of Curt 
Samlaska, MD) 

Fig. 13-29 Rhinophyma. 

important contributor in producing damage to the dermal 
matrix and ground subslance. Chronic vasodilatation, 
edema, and compromise of lymphatic drainage occur and 
lead to telangiectasia and fibrosis. Pilosebaceous unit abnor- 
malities are not commonly felt to he part of the pathogenesis 
of this condition; however, some evidence points to abnor- 
malities being present, especially in the glandular type of 
patient. It is to be expected that the pathogenic factors will 

~ 1 ~ .  13-28 G ~ ~ M ~ , ~ ~  ;av among the subsets of patients. bei t z~der  and Hetico- 
msacea. bacter pytori have been extensively investigated and do not 

appear to be central to the etiology of rosacea. 

Other Clinical Considerations 

Flushlng is less common, as is telangiectas~a but persistent 
edema may be problernat~c. 

It is in this subtype that rhinophyma @gig. 13-29) most 
commonly occurs. Hypertrophic, hyperemic, large nodular 
masses are centered over the distal half of the nose. Rarely, 
such soft tissue overgrowth can affect the chin, ears or fore- 
head. Hugely dilated follrcles contain long verm~cular plugs 
of sebum and 1cerahn.The histologic features are pilosebaceous 
gland hyperplasia with fibrosis, rnflammation, and 
telanglectasia. 

Etiology 
The cause of rosacea remains unknown. Most patients have 
an abnormal vasomotor response to thermal and other stimuli 
as described above.Additronally, chronic solar damage is an 

Ocular Findings Blepharitis, recurrent chalazion, and con- 
junctivitis may be seen in all subsets of msacea (Fig. 13-30). 
The eye itself may be affected, with keratitis, iritis, and 
episcleritis. An abnormal Schirmer test occurs in 40% of 
rosacea patients. Complaints are often of a gritty, stinging, 
itchy or burning sensation in the eye. Light sensitivity and a 
foreign body sensation are also present at times. Ocular 
rosacea occurs equally in men and women. Such eye findings 
may occur before the skim disease. Since these findings have 
therapeutic implications and patients will not always com- 
plain of them to their dermatologist, these signs and symp- 
toms should be actively sought when evaluating rosacea 
patients. 

Extrafacial Lesions Flushing may involve the ears, 
lateral facial contours, neck, upper chest, and scalp. Papules 
and pustules may be present in persistent erythema of the 
scalp or the earlobes. 

Topical Steroid Use Long-term use of topical steroids 
on the face may result in persistent erythema, papules, and 
pustules. The sites involved correspond to the areas of 
application and are not necessarily limited to the central 
convexities (Fig. 13-31). Treatment is discontinuance of the 
offending drug and institution of topical tacrolimus in 
combination with short-term minocycline. 

Perioral Dermatitis While this condition has been clas- 
sified within the umbrella of rosacea variants, its distribu- 
tion, signs, and symptoms vary such that it is rncluded 
separately in this chapter. 

Granulomatous Lesions Some pat~ents with persistent 
fac~al erythema of the convexities will have on biopsy of 
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.30 Ocular rosacea. 

Fig. 13-31 Stemid 
msacea. 

Box 13-5 Treatments for rosacea 

. bontml of inflammation 
Top~cal products 
1. Metmnidarole 
2. Sodium sulfacetamide-sulfur 
3. Azelaic acid 
4. Benzoyl peroxide 
5. Erythmmycin/clindamycln 
6. Tacrolimus 
7. Tretlnoln 

m Oral medications 
1. Tetracyclines 
2 Macrolldes 
3. Metmnidazole 
4. Isotretinoin 

2. Repair of stnrctural damage 
Laser 
Intense pulsed light 
Surgical techniques (rhinophyma) 
Tretinoin 

, Prevention of further damaqe - 

I Sunscreens 
Cosmetics 
Avoidance of trigger factors (flushing) 

a Massage (Soybe) - - 
mttes are seen, Tn such cases success wTEli permetkin cream 
and lindane have been reported and also lot~ons containing 
5% benzoyl peroxide and 5% precipitated sulfur (Sulfoxyl) 
are helpful. 

1 

an erythematous papule a granulomatous response closely 
resembling sarcoidosis or a necrotizing g~anuloma. Many 
experienced clinicians will accurately predict such findings 
from a clinical examination. Here the most important consid- 
eration is the response to treatment may be slower. When 
involven~ent of granulomatous facial papules includes the 
eyelids and upper lip, and is not associated with vascular 
manifestations, such as flushing, erythema or telangiectasia, 
the teinl grnntrloi~zatous facial dernlutitis is preferred. This 
condition is discussed separately. 

Differential Diagnosis 
The persistent erythema of the central face should be differ- 
entiated from that seen in polycythemia vera, carcinoid, 
mastocytosis, and connective tissue disease (lupus erythema- 
tosus, dermatomyositis, and mixed connective tissue 
disease). These conditions do not have associated papules 
and pustules, will manifest a variety of systemic symptoms 
and extrafacial signs, and specific laboratory markers are 
available to confirm clinical suspicions, Haber syndrome is a 
genodermatosis characterized by a rosacea-like facial denna- 
tosis and multiple verrucous lesions on non-sun-exposed 
skin. Onset of the facial lesions is in the first two decades of 
life, in contrast to the later onset of rosacea. While rosacea 
may occur in human immunodeficiency v i ~ u s  (HIV) disease, 
a papulonodular eruption of the face that may simulate acne 
rosacea also occurs in patients with acquired immuno- 
deficiency syndrome (AIDS). On expressing the contents of 
hair follicles with a comedo extractor, numerous Deiizodex. 

Treatment 
Numerous therapeutic agents are available (Box 13-5).These 1 
treatments are directed at  specific findings manifested by ! 
rosacea patients. Since telangiectasias, papules and pustules, 1 
and skin sensitivity are variably present in the three subsets 
of disease, the specific approach utilized will differ according 
to the factors present. Other trealments are useful in all 
patients. The general therapeutic recommendations are 
presented in Box 13-6. 

Sunscreens are an important component of therapy for all 
patients. They should be applied each morning. Those i 
containing physical blockers are in general better tolerated, 
especially by the erythrotelangiectatic patients, than those 
with chemical agents. Cosmetic coverage of the erythema 
and telangiectases is best with a light green-tinted founda- 
tion set with powder. If flushing is induced by specific trigger 
factors, their avoidance as far as possible is best. Lasers such 
as the standard pulsed dye laser, long-pulsed dye lasers, 
potassium-titanyl-phosphate (I<TP) laser, and diode-pumped 
frequency-doubled laser are all useful for treating the 
erythema and telangiectases, but the cost is not covered by 
insurance and this limits their availability. Some vascular 
lasers may also help in dermal collagen remodeling and 
nonablative rejuvenation, such that the dermal matrix may 
be strengthened. Soybe hypothesized that the central face is I 
predisposed to rosacea as the edema and lack of movement 
of tissues with muscular movement may lead to lymphedema 
and inflammation. Circular massage for several minutes a 
day led to impressive improvement.This benign intenrention I 

may be considered and ought to be studied: 
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Box 13-6 Treatment of rosacea by subset 

All subsets 
Daily sunscreen - r c~n  avoidance strategles 

~smetic coverage 
ioldance of specific factors that trigger flushing 
iser and Intense pulsed llght 
ocular Involvement, oral tetracyclines 

2. Erythmtelanglectatic subset 
Moming: sodlum sulfacetamldesulfur cleanser 
- llowed bv a molstunzlna sunscreen and/or - 

uno,flaging cosmet c witn sunscreen ... ant: leave on metmnioazole, azelaic acio or sodium 
suifacetamldesuifur product 

Papulopustuiar subset 
Morning: Topical metronldazoie, azelaic acld, sodl 
suifacetamide-sulfur or benzoyl pemxldeantlbiot 
comblnatlon + suncreens 
Night.y: soo'um sulfacetamlde-sulfur cleanser t 
"fferent one of the above topical pmd~cts  for Ah 
age  - -ral antibiotics or isotretinoin dependlng on severitv 

4. Glandular subset 
1 Renzoyl peroxide-antibiotic comblnatlon most 

ffective, other toplcals less so  
)mi antlbiottcs or lsotretinoin depending on severity 

rn Sutgical lnterventlon as  needed for phymatous 
changes 

Of the topical products, metronidazole, sodium sulface- 
tamide, sulfur cleansers and creams, and azelaic acid are 
approved for use in rosacea. They are the most commonly 
 res scribed medications and are especially useful for the 
papulopustular patients and some patients with the erythro- 
telangiectatic type. Pimecrolimus may also improve such 
patients. Benzoyl peroxide and topical clindamycin, alone or 
in combination, are often quite beneficial and well tolerated 
by the glandular subset of patients.Topica1 tacrolimus helps 
the scaly, irritated erythrotelangictatic skin. It calms 
inflammation and abates symptoms in these patients, but 
requires brief (no longer than 1 week) pretreatment with a 
potent topical steroid to be tolerated initially. The role of 
topical retinoids requires study. Many rosacea patients may 
tolerate a night-time application of t~etinoin if cetaphil lotion 
is placed on the skin immediately prior to use. Retinoids may 
help repair sun-damaged skin and liormalize some of the 
abnormalities present. 

Oral antibiotics, particularly tetracycline 250 to 500 mg 
each morning or minocycline 100 mg once or  twice a day, 
conlrol more aggressive papular and pustular lesion, and aid 
in the treatment of ocular lesions. Isotretinoin given in lower 
doses than in acne vulgaris, and at times as a long-term 
suppressant, may he necessary for management of more 
resistant disease. It produces dramatic improvement even in 
cases resistant to other fonns of therapy, hut relapse often 
occurs in a few weeks or months.The autlio~s rarely use oral 
metroi~idazole (side effects) or the macrolides (lack of 
efficacy) despite their reported utility in this condition. 

Surgical approaches to the reshaping of rhinophyma have 
included the use of a heated scalpel, electrocautery, 
dermabmsion, laser ablation, tangential excision combined 

,,.,, ,,.,,,. .,,.,....,, -..,  frequency electrosurgery. 
Often a combinat~on of these approaches is used to obtain 
the best esthetic result. 

An advocacy group that supports research and educ a t' ~ o n  
in mseacea, the National Rosacea Society, is an excellent 
resource for patients. 
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PYODERMA FACIALE 
This uncommon eruptive facial disorder consists of an intense 
reddish or cyanotic e~ythema, combined with superficial 
and deep abscesses, cystic lesions (Fig. 13-32), and some- 
times sinus tracts. The lesions often contain ereenish or - 
yellowish purulent material. Older cysts contain an oily 
substance. The condition occurs mostly in postadolescent 
women and is distinguished from acne by the absence of 
comedones, rapid onset, fulminating course, and absence of 
acne on the back and chest. 

A Mayo Clinic series of 29  patients, all women, nnged in 
age from 19  to 59 years old; only 2 were older than 40. Late- 
onset acne preceded pyoderma faciale by 7-20 years. None 
had Gnm-negative organisms; only two had S. nureus. 
Plewig et al reported 20 women with a mean age of 25.All 
were flushers and blushers. They consider it a variant of 
severe rosacea and suggest the name rosacea fulnlinnns. 

Treatment is similar to that of acne fulminans. 01x1 
steroids are given for several weeks followed by the addition 
of isotretinoin, 10  or 20 mg, increasing to 0.5 to 1 mglkg 
only after the acute inflammatory component is well under 
control. Steroids may usually be discontinued after 2 weeks 
of isotretinoin, but the latter should be given for a full 
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120 to 150 mgkg total dose. As patients are predominately 
women of child-bearing age, pregnancy issues requirs full 
discussion. Indeed, four of Plewig et al's patients were 
pregnant and thus could only use erythromycin. 

Markson VJ, et at: Pyoderma faelale. J Am Acad Dermatol 
1987:17:1062. 

Massa MC, et at: Pyoderma facyale: a clinical study of 29 
patients. J Am Acad Dermatol 1982;6:84. 

Plew~g G, et al: Pyoderma faciale. Arch Dermatol 1992; 
128:1611. 

PERIORAL DERMATITIS 
This common oerioral ernvtion consists of discrete ~aoules  . . 
and pustules on an ecythematous and at times scalitlg base. 
It 1s a dishnctive dermatit~s confined svmmetricallv around 
the mouth, with a clear zone of some 5 mm between the 
vermihon border and the affected skin (Fig. U-33). There IS 
no itchlng; however, an uncomfortable burn~ng sensation 
may he present. It occurs almost exclusively in women 
between the ages of 20 and 35. 

The use of fluorinated topical steroids is the most 
frequently identified cause. Exposure may be in the form of 
creams, ointments, or inhalers. 

Treatment includes discontinuing topical steroids or 
protectmg the skin from the inhaled product. Add~tionally, 
tetmcycline, 250 to 500 mg once a day or minocycline 
100 mg once or twice a day w~l l  lead to continl.Tacrolimus 
olntmeut 0.1% will prevent flaring after stopping steroid 
use. In those patients without steroid exposure, oral or  
toptcal antibiotics, and topical adapalene, azelaic acid, and 
metronidazoie have been successful in clearing the eruption. 

Periorbital Dermatitis 
Periorbital (periocular) dermatitis is a variant of perioral 
dermatitis occurring on the lower eyelids and skin adjacent 
to the upper and lower eyel~ds. Fluorinated topical sterolds 
have been implicated as the cause If intranasal inhaled 
steroids are used, a perinasal distribution may be seen. 
Prompt response to the same treatment employed in the 
perioral site is expected. 

Fig. 13-33 Perioral dermatitis 
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GRANULOMATOUS FACIAL DERMATITIS 
Several dermatoses of the face characterized by granulomas 
are included in this caterory. Pat~ents wlth persistent facial 
erythema involving one or more convex surfaces of the face 
will have lesions that show a granulomatons reaction histo- 
logically, and are included wrthin msacea. Some patients 
have no other stigmata of rosacea and their nosology is 
unclear. These other entities which meet no other critena 
for msacea other than havlng pink papules on the face 
are included here. Skowron et a1 have proposed the term 
FIGURE (facial idiopathic granulomas with regressive 
evolution). 

Lupus Miliaris Disseminatus Faciei 
Firm yellowish-brown or red 1- to 3-mm monomorphous 
smooth-surfaced papules are present not only on the butter- 
fly areas but also on the lateral areas, below the mandible, 
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Fig. 13-34 Granulomatous facial dermatitis in an adult. Fig. 13-35 Childhood granulomatous facial dermatitis. 

and periorifiacially (Fig. 13-34).The eyelid skin is character- 
istically involved. The discrete papules appear as yellowish- 
brown lesions on diascopy and as caseating epithelioid cell 
granulomas histologically. Patients usually lack a history of 
flushing, do not have persistent erythema or telangiectasia, 
have involvement of the eyelids, and heal with scarring as 
opposed to rosacea patients. Long-term therapy with mioo- 
cycliie or dofazimine is necessary or isotretinoin may be 
used, often with gratifying results. Eventually self-involution 
is expected but may take several years to do so. 

Granulomatous Perioral Dermatitis in Children 
In otherwise healthy prepubertal children a profusion of 
grouped papules may develop on the perioral, penocular, 
and perinasal areas (Fig. 13-35). Eight of the initla1 59 
reported cases have also had generalized lesions. Besides 
extremity and trunkal lesions, several of the girls have had 
dramatic lesion of the labia majora. Both sexes are affected 
equally. Pat~ents w~th  s k ~ n  of color (Afro-Caribbean,African 
American, and As~an) children dominate the reports but 
white pat~ents are also susceptible. Because the h~stolog~c 
appearance is granulomatous, sarco~dos~s a often considered. 

Topical steroids, however, may worsen the condition and 
systemic ~nvolvement is not present. Topical metronidazole, 
erythromycin, sulfacetamlde-sulfur combinations, and oral 
macrolide and tetracycline are usually effectwe. 
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CHAPTER 

1 4 Bacterial Infections u I 

Bacterial infections in the skin often have distinct morpho- 
logic characteristics that should alert the clinician that a 
potentially treatable and reversible condition exists. These 
cutaneous signs may be an indication of a generalized 
systemic process or simply an isolated superficial event. 

Immunodeficiencies with low immunoglobulins, neutro- 
penia, reduced neutrophil migration or killing, and disease 
caused by the human immunodeficiency virus (HIV) may 
be associated with severe or refractory pyogenic infections. 
Atopic dermatitis and syndromes with atopic-like dermatitis 
are also predisposed to bacterial infections. 

The categorization of these infections will be first those 
diseases caused by Gram-positive bacteria, then those 
caused by Gram-negative bacteria, and finally several miscel- 
laneous diseases caused by the rickettsiae, mycoplasmas, 
chlamydiae, and spirochetes. 
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INFECTIONS CAUSED BY GRAM-POSITIVE 
ORGANISMS 
STAPHYLOCOCCAL INFECTIONS 
The skin lesions induced by this Gram-positive coccus 
appear usually as pustules, furuncles, or erosions with 
honey-colored crusts; however, bullae, widespread eythema 
and desquamation, or vegetating pyodemas may also be 
indicators of Staphylococcz~s aureus infection. Purulent pur- 
pula may indicate bacteremia or endocarditis caused by S. 
anreus, or, in immunocompromised patients, Staphylococcus 
epidernzidis. Two distinctive cutaneous lesions that occur 
with endocarditis are the Osler node and Janeway lesion or 
spot. The former is a painful, eythematous nodule with a 
pale center located on the fingertips. The latter is a non- 
tender, angular hemorrhagic lesion of the palms (Fig. 14-1) 
and soles.These lesions are likely due to septic emboli. 

S. aureus is a normal inhabitant of the anterior nares in 
20% to 40% of adults, and also resides on the hands and 
perineum in smaller numbers of individuals. Nasal carriers ! are particularly prone to infections with this bacterium 
because of its continuous presence on the skin and nasal 
mucosa. Spread of infection in the hospital setting is 
frequently traced to the hands of a healthcare worker. 
Proper handwashing technique is essential in limiting this 
nosocomial complication. HIV-infected patients are at least 
twice as commonly nasal carriers, and they tend to harbor S. 
auveus in higher frequency and density at other sites of the 
body, thus predisposing them to skin and systemic infection. 

Antibiotic resistance is becoming a clinically important 
consideration in many infections, but methicillin-resistant S, II 

Fig. 14-1 Janeway lesion in subacute bacterial endocardiiis. 
(Courtesy of James Fitzpatrick, MD) 



252 BACTERIAL INFECTIONS 
- P a =  

years, in some areas is now a common community-acquired 
skin infection. MRSA infection may be suspected from a 
knowledge of local patterns of resistance, lack of response 
to initial methicillin-sensitive S. aureus (MSSA)-directed 
therapy, snch as cephalexin, and factors predisposing to 
colonization and infection with this organism. Predisposing 
factors include age (older than 65), exposure to others 
with MRSA infection, prior antibiotic therapy, and recent 
hospitalization or chronic illness. In patients with risk 
factors, multiple drug resistance is likely and treatment with 
intravenous vancomycin or linezolid may be necessary. In 
community-acquired infection in patients without risk 
factors, clindamycin, trimethoprim-sulfamethoxazole (alone 
or combined with rifampin), minocycline, or oral linezolid 
will often be effective. In patients with colonization of the 
anterior nares with MRSA or with localized impetigo, mupi- 
rocin may be effective. Definitive antibiotic therapy may be 
tailored to the antibiotic susceptibility of the cultured 
organism. 

Superficial Pustular Folliculitis (Impetigo of 
Bockhart) 
Bockhart tmpetigo is a superfic~al folliculitis with thin-walled 
pustules at the follicle or~fices. Favorite locations are the 
extremities and scalp, although it is also seen on the face, 
especially penorally. These fragile, yellow~sb-white, domed 
pustules develop m crops and heal ~n a few days. S aurezrs is 
the most frequent cause.The infection may secondarily arise 
in scratches, insect bites, or other skln injuries. 

Sycosis Vulgaris (Sycosis Barbae) 
Sycosis vulgaris, formerly known as barber's itch, is a 
perifollicular, chronic, pustular staphylococcal infectron of 
the bearded reglon (Ftg. 14-Z), characterized by the presence 
of inflammatory papules and pustules, and a tendency to 
recurrence, The disease begms with erythema and burning 
or itching, usually on the upper lip near the nose. In a day or 
two one or more pinhead-sized pustules, p~erced by hairs, 
develop.These rupture after shavtng or washing and leave an 
erythematous spot, which is later the site of a fresh crop of 
pustules. In t h ~ s  manner the infection persists and gradually 
spreads. At times the infection may extend deep into the 

Fig. 14-2 Sycosis barbae. 

crusts may result. Marginal blepharitis with conjunctivitis 
usually is present in severe cases of sycosis. 

Sycosis vulgaris is to be distinguished from tinea, acne 
vulgaris, psendofolliculitis barbae, and herpetic sycosis. 
Xnea barbae rarely affects the upper lip, which is a common 
location for sycosis. In tinea barbae the involvement usually 
is in the submaxillary region or on the chin, and spores and 
hyphae are found in the hairs. Pseudofolliculitis barbae 
manifests torpid papules at the sites of ingrowing beard hairs 
in black men. In herpes simplex the duration is usually only 
a few days and even in persistent cases there are vesicles, 
which help to diflerentiate the disease from sycosis vulgaris. 

Folliculitis 
Staphylococcal follicul~tis may affect other areas, such as the 
eyelashes, axillae, pubis, and thighs (fig. 14-3). On the pubis 
rt may be transmitted among sexual partners, and mmi- 
eptdemtcs of folliculitis and furunculos~s of the genttal 
and gluteal areas may be constdered a sexually-transmitted 
disease (STD). Staphylococcal foll~culitis has also been 
reported frequently among patients with acquired immuno- 
defic~ency syndrome (AIDS) and may be a cause of pruritus. 
An atyptcal, plaque-ltke form has been reported. 

Treatment 
A thorough cleansing of the affected areas with antibacterial 
soap and water three times a day is recommended. Deep 
lesions of folliculitis represent small follicular abscesses and 
must be drained. Superficial pustules will rupture and drain 
spontaneously. Many patients will heal with drainage and 
topical therapy. Bactroban (mupirocin) ointment and topical 
cleocin are effective topical agents. Skin surface staphylo- 
coccal carriage in abrasions and eczematous areas may be 
addressed with topical mupirocin, topical dindamycin or 
topical cblorhexidine. If drainage and topical therapy fail or if 
there is accompanying soft-tissue infection, a fist-generation 
cephalosporin, or a penicillinase-resistant penicillin snch as 
dicloxacillin, is indicated, unless MRSA is suspected (see 
above).When the inflammation is acute, hot, wet soaks with 
Burow solution diluted 1:20 (bomeboro) are beneficial. 
An anhydrous formulation of aluminum chloride (Drywl, 
Xerac-AC) is effective when used once a night for chronic 
folliculitis, especially of the buttocks. Antibiotic ophthalmic 
ointments are used for blepharitis. 
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Furunculosis 
Afuruncle, or boil, is an acute, round, tender, circumscribed, 
perifollicular staphylococcal abscess that generally ends ln 
central suppuration [Fig. 14-4).A carbuncle is merely hvo or 
more confluent funmcles, with separate heads. 

The lesions begin in hair follicleq and often continue for 
a prolonged period by autoinoculat~on. Some lesions dis- 
appear before iupture, hut most undergo central necrosis and 
nipture through the skin, discharging purulent, necrotic debris. 
Sttes of predilection are the nape, axillae, and buttocks, but 
bolls may occur anywhere (Fig. 14-5). 

The mtegr~ty of the skin surface may be Impaired by irrita- 
tion, pressure, frlctlon, hyperhidrosis, dermatitis, demato- 
phytosts, or shaving, among other factors. Local barrier 
coinpromise predisposes to infection by providing a portal 
of entry for the ubiquitous S. azrreus. The proximate cause 
1s either contagion or autotnoculation from a carrier focus, 
usually in the nose or groin. 

Certain systemic disorden may predispose to furuncuio- 
sis: alcobolisnl: maluntritton; blood dyscraslas; d~sorden of . Fig. 14-4 

Staphylococcal 
abscess. 

Fig. 14-5 
Sporotrlcold 
staphylococcal 
abscesses. 
(Courtesy of James 
Fltzpatn'ck, MD) 
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neutrophll function; Iatrogenic or other immunosuppression, 
includ~ng AIDS; and diabetes (Fig. 14-6). Patien& wlth several 
of these diseases, as well as those receiving renal dialysls 
or under treatment with isotretmoln or etretinate, are often 
nasal carriels of S. nureus. Additionally, atopic dermatitis 
also pred~sposes to the S. aftreus carrier state.This fact helps 
explain the observed increases in the incrdence of infections 
in these diseases. 

Hospital Furuncutosis Epidemics of staphylococcal 
infections occur in hospttals. Marked resistance t o  snti- 
bacterial agents in these cases is commonplace. Attempts to 
controI these outbrealrs center on meticulous handwasbmg. 
In nurseries, a fall in neonatal colonization and infections 
with S. awrezls and non-groupA streptococci may be aqhleved 
by uslng a 4% solution of chlorhexidlne for skill and 
umbiltcal cord care. 

The histopathologic appearance is of a deep abscess with 
both lymphocytes and neutropbils, and in long-standing 
cases, plasma cells and foreign-body giant cells. 

Treatment 
Warm compresses and antibiotics taken internally may arrest 
early funmcles.A penic~llinase-resistant pen~cillin or a first- 
generat~on cephalosporln should be given orally in a dose 
of 1 to 2 glday accordtng to the severity of the case. Some 
newer extended-spectrum cephalosporins also provide 

I excellent staphylococcal coverage. Methic~llin-i~esistant and 
even vancomycin-resistant strains occur as described above. 
In cases of staphylococcal infections that are unresponsive 
to these usual measures, antibiotic-resistant strains should be 
suspected and sens~hvlties checked. Bactroban applied to the 
anterlor nares daily for 5 days may help prevent ncurrence. 

When the lesions are incipient and acutely inflamed, 
incislon should be strictly avoided and moist heat employed. 
When the Curuncle has become localized and sliows definite 
fluctuation, incision with drainage is indicated. The cavity 
should be packed with iodoform or vaseline gauze. In boils I 

of the external auditory canal, upper lip, and nose, ~ncision $ 

and dramage IS generally only performed if antibiotic I 

t h e w  fails. In these latter circumstances, antibiotic oint- 
ment (Bactroban) should he apphed, and antibiot~cs given 
internally. Warm saline-solution compresses should be 
appl~ed liberally, 

j 

Fig. 14-6 Staphylococcal abscess 
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of some boils may be anticipated. Usually no underlying 
disease is present to predispose to this; rather, autoinocula- 
tion and intrafamilial spread among colonized individuals is 
responsible. 

One of the most important factors in prevention is to 
avoid autoinoculation. It is important to emphasize that the 
nasal carrier state predisposes to chronic fumnculosis. 
The skin surface in the region of the furuncles may be a 
source of colonization, especially if there are cuts, excolia- 
tion or eczematous changes. In addition, the hazard of conta- 
mination from the perianal and intertriginous areas is to be 
considered. Routine precautions to be taken in attempting to 
brealc the cycle of recurrent fulunculosis should be the daily 
use of a chlorhexidine wash, with special attention to the 
axillae, groin, and perianal area; laundering of bedding and 
clothing daily initially; and frequent handwashing. Addi- 
tionally, the application of Bactroban ointment twice a day 
to the nares of patients and family members every fourth 
week has been found to be effective. Rifampin, 600 mglday, 
combined with dicloxacillin for MSSA or trimethoprim- 
sulfamethoxazole for MRSA, for 1 0  days, or low-dose 
(150 mglday) clindamycin for 3 months are other options 
that are effective in eradicating the nasal carriage state. The 
use of bacitracin ointment inside the nares twice a day 
throughout the course of isotretinoin therapy eliminates, or 
markedly reduces, the risk of inducing nasal carriage of S. 
aurens, and hence staphylococcal infections. 

Pyogenic Paronychia 
Paronychia is an inflammatory reaction involving the folds of 
the skin surrounding the fingernail. It is characterized by 
acute or chronic purulent, tender, and painful swellings of 
the tissues around the nail, caused by an abscess in the 
nailfold. When the infection becomes chronic, horizontal 
ridges appear at the base of the nail. With recurrent bouts 
new ridges appear. 

The primary predisposing factor that is identifiable is 
separation of the eponychium from the nail plate. The sepa- 
ration is usually caused by trauma as a result of moisture- 
induced maceration of the nailfolds from frequent wetting of 
the hands.The relationship is close enough to justify treating 
chronic paronychia as work-related in bartenders, food 
servers, nurses, and others who often wet their hands. The 
moist grooves of the nail and nailfold become secondarily 
invaded by pyogenic cocci and yeasts.The causative bacteria 
are usually S. atireus, Streptococcus pyogeizes, Psezido~itonas 
species, Proteus species, or anaerobes. The pathogenic yeast 
is most frequently Candida albicans. 

The bacteria usually cause acute abscess formation 
(Staphylococczis) (Fig. 14-7) or  erythema and swelling 
(Streptococcus) (Fig. 14-8), and C. albicaizs most frequently 
causes a chronic swelling. If an abscess is suspected, applying 
light pressure with the index finger against the distal volar 
aspect of the affected digit will better demonstrate the extent 
of the collected pus by inducing a well-demarcated 
blanching. Smears of purulent material will help confirm the 
clinical impression. Myremecial warts may at times mimic 
paronychia. Subungual black macules followed by edema, 
pain, and swelling have been reported to be a sign of 
osteomyelitis caused by S. atrrezls or Streptococcus uiiidans, 
in children with atopic dermatitis. 

Fig. ++F 
Staphylococcal 
paronych~a. 

Fig. 14-8 
Streptococcal 
paronychia and 
impetigo. 

Treatment of pyogenic paronychia consists mostly of 
protection against trauma and concentrated efforts to keep 
the affected fingernails meticulously dly. Rubber or plastic 
gloves over cotton gloves should be used whenever the hand 
must be placed in water. Acutely inflamed pyogenic abscesses 
should be incised and drained. The abscess may often be 
opened by pushing the nailfold away from the nail plate. 
In acute suppurative paronychia, especially if stains show 
pyogenic cocci, a semisynthetic penicillin or a cephalosporin 
with excellent staphylococcal activityshould be given orally 
If these are ineffective, MRSA or a mixed anaerobic bacteria 
infection should be suspected. Augmentin for the latter or 
treatment dictated by the sensitivities of the cultured organ- 
ism will improve cure rates. Rarely, long-term antibiotic 
therapy may be required. 

While Caizdidn is the most frequently recovered organism 
in chronic paronychia, topical or oral antifungals lead to cure 
in only about 50% of cases. If topical steroids are used to 
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decrease inflammation and allow for tissue repair, cure results 
more reliably (nearly 80% in one study). Often an antifungal 
liquld such as miconazole is combmed with a topical cortico- 
sterold cream or ointment. 

Botryomycosis 
Botryomycosis 1s an uncommon, chrontc, indolent 
disorder characterized by nodular, crusted, punilent lesions 
(Ftg. 14-9). Sinuses that discharge sulfur granules are present. 
These heal wlth atrophic scan. The granules yield most 
commonly S aureus on culture, although cases caused by 
Pseudomo~zas aenrgzlzosa, Eschenchia colt, Protens, Bncte- 
roides, and Streptococcus have been reported. It occurs 
frequently in patlents with altered immune function, such 
as patients with neutrophllic defects. Other predisposing 
factors include dtabetes, H N  infection, alcoholism, and Job 
syndrome. Appropnate antiblottcs, surgical dminage, and 
surgical excision are methods used to treat botryomycosis. 

Blastornycosis-Like Pyoderma 
Large verrucous plaques with elevated borders and multiple 
pustules occur. Most patients have some underlying systemic 
or  local host compromise. Bacteria such as S aureus, P 
aenrgh~osa, Proteus, E coli, or streptococci may be isolated. 
Ant~biotlcs appropriate for the organlsm isolated are 
curative; however, response may be delayed and prolonged 
therapy required. Acetretin may also be useful. 

Pyornyositis 
S. aureus abscess formation within the deep, large, striated 
muscles usually presents wlth fever and muscle paln. It is 
more common in the tropics, where i t  may affect adults but 
most commonly occurs in children. In temperate climates it 

occu13 in children and patients with AIDS.The most frequent 
site in tropical disease is the thigh, while in HIV-infected 
patients the deltoid muscle is most often involved, followed 
closely by the quadriceps. Swelling and, occasionally, eiyth- 
ema or yellow or purplish discoloration are visible signs of 
pyomyositis, but these are late findings. Magnetic resonance 
imaging (MRI) with gadolinium injection will help delineate 
the extent of disease. Drainage 01 the abscess and appro- 
priate systemic antibiotics are the recommended treatment. 

Impetigo Contagiosa 
Impetigo contagiosa 1s staphylococcal, streptococcal, or 
comblned infection characterized by discrete, thin-walled 
veslcles that rapidly become pustular and then rupture Impe- 
tigo occun most frequently on the exposed parts of the body: 
the face (Fig. 14-10), hands, neck, and extremities. Impetlgo 
on the scalp is a frequent complication of pedlculosis capitis. 

The disease begins with 2-mm elythematous macules, 
which may shortly develop into vesicles or  bu1lae.A~ soon as 
these leslons rupture, a thin, straw-colored, seropurulent 
discharge is noted. The exudate dries to form loosely 
stratified golden-yellow crusts, which accumulate layer upon 
layer until they are thick and friable. 

The crusts can usually be removed readily, leavlng a 
smooth, red, moist surface that soon collects droplets of fresh 
exudate again; these are spread to other parts of the body by 
fingers or towels. As the leslons spread peripherally and the 
skin clean centrally, large clrcles are formed by fusion of the 
spread~ng lesions to produce gyrate patterns. In streptococcal- 
Induced impetigo, regional lymphadenopathy is common, 
but not serious. 

Although in the past streptococci caused the malonty 
of cases of impetigo, by the end of the 1970s it became 
apparent that the predominant pathogen was S. aurens. Most 
studles now find 50% to 70% of cases are due to S. azrrezrs, 
with the remainder either being due to S. pyogenes or a 
combination of these two organisms. Streptococci may 
represent an early pathogen in the pathogenesis of impetigo 
with staphylococci replac~ng streptococci as the lesion 
matures. Group B streptococci are associated with newborn 
~mpetigo and groups C and G are rarely isolated from 
impetigo, as opposed to the usual group A. 

Impetigo occurs most frequently in eady childhood 
(Fig. 14-11), although all ages may be affected. It occurs in 
the temperate zone, mostly durlng the summer in hot, humid 
weather. Common sources of infection for ch~ldren are pets, 
d ~ r t y  fingernalls, and other children in schools, daycare 
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centers, or crowded housing areas; for adults, common 
sources include infected children and self-inoculation from 
nasal or  perineal carriage. Impetigo often complicates 
pediculosis capitis, scabies, herpes simplex, insect bites, 
poison ivy, eczema, and other exudative, puslular or itching 
skin diseases. 

Group A beta-hemolytic streptococcal skin inIections are 
sometimes followed by acute glomerulonepbritis (AGN). 
Nephritogenic streptococci are generally associated with 
impetigo rather than with upper respiratory infections. 
There is no evidence that AGN occurs with staphylococcal 
impetigo. The important factor predisposing to AGN is the 
serotype of the streptococcus producing the impetigo. Type 
49,55,57, and 60 strains and strain M-type 2 are related to 
nephritis. 

The incidence of AGN with impehgo varies from about 
2% to 5% (10-15% wtth nephr~togenlc s twns  of strepto- 
coccus) and occurs most frequently in childhood, generally 
under the age of 6. The prognosis in children 1s moslly 
excellent: however. in adults the  roen nos is 1s not as mod. . - - 
Treatment, however early and however appropriate, is not 
believed to reduce the risk of occurrence of AGN. 

The histopathology is that of an extremely superficial 
inflammation about the funnel-shaped upper portion of the 
pilosebaceous follicles. A subcorneal vesicopustule is 
formed, containing a few scattered cocci, together with 
debris of polymorphonuclear leukocytes and epidermal 
cells. In the dermis there is a mild inflammatory reaction- 
vascular dilation, edema, and infilt~ation of polymorpho- 
nuclear leukocytes. 

Impetigo may simulate several diseases. The circinate 
patches are frequently mistaken for ringworm, but clinically 
are quite different. Impetigo is characterized by superficial, 
very weepy lesions covered by thick, bright yellow or orange 
crusts with loose edges, which do not resemble the scaling 
patches with peripheral erythema seen in tinea, Impetigo 
may be mistaken for Toxicodendron dernlatitis, but it is more 
crusted and pustular, and more liable to involve the nostrils, 
comers of the mouth, and ears; it is not associated with the 
puffing of the eyelids, the linear lesions or  the itchiness that 
are so often present in dermatitis caused by poison ivy or 
oak. In varicella the lesions are small, widely distributed, 
discrete, umbilicated vesicles that are usually also present in 
the mouth, a site not involved by impetigo. In ecthyma the 
lesions are clusted ulcers, not erosions. 

Treatmen' 
Systemic antibiotics combined with topical therapy are 
advised. Because most cases are caused by S~aplzy2ococms, 
a semisynthetic penicillin or a first-generation cephalosporin 
is recommended, unless MRSA is suspected, as detailed 
above. All treatment should be given for 7 days. It is neces- 
sary to soak off the crusts frequently, after which bacitracin 
or mupirocin ointment should be applied. If the lesions are 
localized, especially if facial, and are present in an otherwise 
healthy child, topical therapy may be effective as the sole 
treatment. 

Applying antibiotic ointment as a prophylactic to sites 
of skin trauma will prevent impetigo in high-risk children 
attending daycare centers. In one study infections were 
reduced by 47% with antibiolic ointment compared with 
15% with a placebo.Additionally, if recurrent staphylococcal 
impetigo develops, a culture of the anterior nares may yield 
this organism. Such carrier states may be treated by applica- 
tion of mupirocin ointment to the anterior nares twice a day 
or a 10-day course of rifampin, 600 mglday combined with 
dicloxacillin (for MSSA) or trimethoprim-sulfamethoxazole 
(for MRSA). 

Bullous Impetigo 
This variety of impetigo occurs characteristically in newborn 
infants, though it may occur at any age.The neonatal type is 
highly contagious and is a threat in nurseries. In most cases 
the disease begins between the fourth and tenth days of life 
with the appearance of bullae, which may appear on any part 
o t  the body. Common early sites are the face and hands. 
Constitutional symptoms are at first absent, but later weak- 
ness and fever or a subnormal temperature may be  present.^ 
Diarrhea with green stools frequently occurs. Bacteremia, 
pneumonia, or  meningitis may develop rapidly, with fatal 
termination. 

In warm climates particularly, adults may have bullous 
impetigo (Elg. 14-12), most often in the axillae or groins, or 
on the hands. Usually no scalp lesions are present. The 
lesions are strikingly large, fragile bullae, suggestive o i  
pemphigus. When these rupture they leave circinate, weepy, 
or crustedlesions, and in this stage it may be called bnpetigo 
circii?ata. Children with bullous impetigo may give a history 
of an insect bite at the site of onset of 1esions.The majority 
are caused by phage types 71 or 55 coagulase-positive S. 
nzlrezrs or a related group 2 phage type. Bullous impetigo 
may be an early manifestation of H N  infection. 

Staphylococcal Scalded Skin Syndrome 
Staphylococcal scalded skin syndrome (SSSS) is a genenl- 
ized, confluent, superficially exfoliative disease, occurring 
most commonly in neonates and young children. It was 
known in the past as Ritter's disease or dermatitis exfoliativa 
neonatorum. It has been reported to occur rarely in adults. 
When it does occur in an adult, usually either renal 
compro~nise or immunosuppression is a predisposing factor. 

SSSS is a febrile, rapidly evolving, generalized, desquama- 
tive infectious disease, in which the skin exfoliates in sheets. 
It does not separate at the demoepidermal junction, as in 
toxic (drug-induced) epidermal llecrolysis (TEN), but within 
the granular layer.The lesions are thus much more superficial 
and less severe than inTEN, and healing is much more rapid. 
They also extend far beyond areas-of actual staphylococcal 
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infection, by action of the exfollative exotoxins typesA and 
B elaborated by the staphylococcus in remote sites. Usually 
the staphylococci are present at a distant focus, such as 
the pharynx, nose, ear, or conjunehva. Septicemia or a 
cutaneous infecbon may also be the causative focus. 

Its clinical manifestations begin abruptly with fever, slun 
tenderness, and erythema involving the neck, groins, and 
axillae (Fig. 14-13A).There is sparing of the palms, soles, and 
mucous membranes. Nikolsky sign is positive. Generalized 
exfoliation follows wrth'i the next hours to days, with large 
sheets of epiderm~s separating (Fig. 14-13B). 

Group 2 S. aurais, most commonly phage types 71 or55, 
is the causative agent in most cases. If cultures are taken, 
they should be obtained fmm the mucous membmnes 

because the skin erythema and desquamation is due to the 
d~stant effects of the exfoliative toxins, unlike the situation in 
bullous impetigo, where S, aureus is present in the lesions. 

Rapid diagnosis can be made by examining frozen sections 
of a blister mof and observmg that the full thickness of the 
epidermis is not necrotic as in TEN but rather is cleaved 
below the granular 1ayer.The exfoliative toxins A, B, and D 
specilically cleave desmoglein 1, the antigenic target of 
autoantibodies in pemphigus foliaceus, thus accounting for 
the clinical and histologic similarity to pemphigus observed 
in SSSS and bullous impetigo. Treatment of choice is a 
penicillinase-resistant penicillm such as dicloxac~llin com- 
bined with fluid therapy and general supportive measures. 
If MRSA is cultured, and response is sluggish, antibiotics 
directed according to the susceptibilities of the recovered 
organism is needed. The prognosis is good in children, 
however the mortality rate in adults can reach 60%. 

Toxic Shock Syndrome 
Toxic shock syndrome (TSS), an acute, febrile, multisystem 
illness, has as one of its major diagnostic criteria a wide- 
spread macular erythematous eruption. It IS usually caused 
by toxin-producing strains of S. aureus, most of which were 
in~tially isolated from the cervical mucosa in menstruatmg 
young women. Recent cases are most often due to infections 
in wounds, catheters, contraceptive diaphragms, or nasal 
pack~ng.The mortality of these nonmenstrual cases is higher 
(12%) compared with menstrual-related cases (5%), prob- 
ably as a result of delayed diagnoses. Additionally, a very 
similar syndrome in which fhe cause is gmup A, or rarely 
group B, streptococci has been defined.Thii latter multiorgan 
disease has systemic components similar to classic staphylo- 
coccalTSS; however, the infection is usually a rapidly p r o p s -  
sive, destructive soft-tissue infection such as necrotizmg 
fasciitis. It has a case fatality rate of 30%. The streptococci 
are usually of M-types 1 and 3, with 80% of the isolates 
producing pyrogenic exotox~n A. 
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The Center for Communicable Diseases (CDC) case 
definition of TSS includes the following: a temperature of 
38.9" C or higher, an erythematous eruption, desquamation 
of the palms and soles 1 to 2 weeks after onset (Fig. 14-14), 
hypotension, and involvement of three or more other 
systems-gastrointestinal (vomiting, diarrhea), muscular 
(myalgias, increased creatinine phosphokinase level), 
mucous membrane (hyperemia), renal (pynria without 
infection or raised creatinine or blood urea nitrogen levels), 
hepatic (increased bilirubin, SGOT, or SGPT), hematologic 
(platelets <100,000/mm3), or central nervous system (CNS) 
(disorientation). In addition, serologic tests for Rocky 
Mountain spotted fever, leptospimsis, and rubeola, and 
cultures of blood, urine, and cerebrospinal fluid should be 
negative. Bulbar conjunctival hyperemia and palmar edema 
are two additional clinical clues. 

Ninety percent of the early cases occurred in young 
women between the first and sixth days of a menstrual 
period. During the initial outbreak, between 1979 and 1982, 
the majority were using a superabsorbent tampon. Cases 
have been reported in women using contraceptive sponges, 
in patients with nasal packing after rhinoplasty, and in 
patients with staphylococcal infections of hone, lung, or soft 
tissue. The offending S. aureus strain produces one or more 
exotoxins. 

Histologic findings are spongiosis, neutrophils scattered 
throughout the epidermis, individual necrotic keratinocytes, 
perivascular and interstitial infiltrates composed of lympho- 
cytes and neutrophils, and edema of the papillary dermis. 
TSS must be differentiated from other diseases that can 

closely mimic its cutaneous presentation, such as ~ ~ - ~ ~ -  

exanthems, Kawasaki's disease, scarlet [ever, drug emptions, 
Rocky Mountain spotted fever, systemic lupus erythema- 
tosus, TEN, and SSSS. In I<awasaki's disease, TSS-toxin- 
producing staphylococcus has been recovered and 
streptococci that produce pyrogenic exotoxin B and C may 
be isolated; thus, some feel Kawasaki's disease is caused by 
toxin-secreting bacteria. Manders et a1 reported two patients 
with recurrent perineal erysipelas-like erythema that resolved 
with desquamation, a staphylococcal or streptococcal 
pharyngitis, and a marked tendency to recurrence. They 
termed this recurrent toxin-mediated perianal erythema. 

Treatment consists of systemic antibiotics such as nafcillin, 
1 to 1.5 g intravenously every 4 h, vigorous fluid therapy to 
treat shock, and drainage of the S. aureus-infected site. 
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STREPTOCOCCAL SKIN INFECTIONS 

Ecthyma 
Ecthyma is an ulcerative stapl~ylococcal or streptococcal pyo- 
derma, nearly always of the shins or dorsal feet. The disease 
begins with a veslcle or  vesicopustule, which enlarges and in 
a few days becomes thlckly crusted. When the crust is 
removed there IS a superficial saucer-shaped ulcer wlth a raw 
base and elevated edges (Fig. 14-15). In urban areas these 
leslons are due to S. aureus and are seen m intravenous drug 
users and HIV-infected patients. 

The lesions tend to heal after a few weeks, leavlng scars, 
but rarely may proceed to gangrene when resistance is 
low. In fact, a debilitated condition and a focus of pyogenic 
infection precede the onset of ecthyma ln many cases. Local 

I --- 
.J. 14-16 Scarlet fevec 

Fig. 14-?S Ecthyma. 

I 
adenopathy may be present. Uncleanliness, malnutrition, 1 
and trauma are predisposing causes. I 

Treatment is cleansing with soap and water, followed by 
the application of mupirocin or bacitmcin ointment, twice 
a day. Oral dicloxacillin or a first-generation cephalosporin 
is also indicated, with adjustments made according to the 
cultured organism's susceptibilities. 

Scarlet Fever 
Scarlet fever is a diffuse erythematous exanthem that occurs 
during the course of streptococcal pharyngita. It affects 
pnmanly children, who develop the eruption 24 to 48 h after 
the onset of pharyngeal symptoms.The tonsils are red, ede- 
matous, and covered wlth exudate. The tongue has a wh~te 
coating through which reddened, hypertrophied papillae 
project, giving the so-called white strawbeny tongue appear- 
ance. By the fourth or fifth day the coating disappears, the 
tongue is bright red, and the red strawberry tongue remains. 

The cutaneous eruption begins on the neck, spreads to 
the trunk (Fig. 4-16), and finally the extremities. With~n the 
widespread erythema are 1- to 2-mm papules, which give 
the skin a rough sandpaper quality. There is accentuation 
over the skinfolds, and a h e a r  petechial eruption, called 
Pustza lines, is often present in the antecubital and axillary 
folds.There is facial flushing and circumoral pa1lor.A branny 
desquamatlon occurs as the eruption fades, with peeling of 
the palms and soles taking place about 2 weeks after the 
acute ~llness. The latter may be the only evidence that the 
dlsease has occurred. 
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producing group A streptococci. Cultures of the pharynx, or 
rarely a surgical wound or burn, will recover this organism. 
An elevated antistreptolysin 0 titer may provide evidence of 
recent infection if cultures are not taken early. A condition 
known as staphylococcal scarlatina has been described that 
mimics scarlet fever; however, the strawberry tongue is 
not seen. 

Penicillin, erythromycin, or dicloxacillin treatment is 
curative, and the prognosis is excellent. 

Erysipelas 
Also once known as St Anthony's fire and ignis sacer, 
erysipelas is an acute beta-hemolytic group A streptococcal 
infection of the skin involving the superficial dermal 
lymphatics. Occasional cases caused by streptococci of group 
C or G are reported in adults Group B streptococcus is often 
responsible in the newborn and may be the cause of 
abdominal or perineal erysipelas in postpartum women. It is 
characterized by local redness, heat, swelling, and a highly 
characteristic raised, indurated border (Fig. 14-17A). The 
onset is often preceded by prodromal symptoms of malaise 
for several hours, which may be accompanied by a severe 
constitutional reaction with chills, high fever, headache, 
vomiting, and joint pains.There is commonly a polymorpho- 
nuclear leukocytosis of 20,000/mm3 or more. However, 
many cases present solely as an erythematous lesion without 
associated systemic complaints. 

The skin lesions may vary from transient hyperemia 
followed by slight desquamation to intense inflammation 
with vesicles or bullae (Fig. 14-17B). The eruption begins at 
any one point as an erythematous patch and spreads by 
peripheral extension. In the early stages the affected skin is 
scarlet, hot to the touch, brawny, and swollen. A distinctive 
feature of the inflammation is the advancing edge of the 
patch.This is raised and sharply demarcated, and feels like a 

Fig. 14-17 A-C, Elyapelas. 

#all to the palpating finger. In some cases vesicles ,. ,,,.,, 
that contain seropurulent fluid occur and may result in local 
gangrene. 

The legs and face are the most frequent sites affected. 
When on the face the inflammation generally begins on the 
cheek near the nose or in front of the lobe of the ear and 
spreads upward to the scalp, the hairline acting in some 
instances as a barrier against further extension. When on 
the legs, edema and bullous lesions are prominent features 
in many cases (Fig. 14-17C). Septicemia, deep cellulitis, or 
necrotizing faciitis may occur as complications. 

Predisposing causes are operative wounds, fissures (in the 
nares, in the auditory meatus, under the lobes of the ears, on 
the anus or penis, and between or under the toes, usually 
the little toe), abrasions or scratches, unclean tying of the 
umbilical cord, venous insufficiency, obesity, lymphedema, 
and chronic leg ulcers. 

Recognition of the disease generally is not difficult. It may 
be confused with contact dermatitis from plants, drugs or 
dyes, and with angioneurotic edema; however, with each 
of these, Fever, pain, and tenderness are absent and itching 
is severe. In scarlet fever, there is a widespread punctate 
erythema, which is never localized and edematous as in 
erysipelas. A butterfly pattern on the face may mimic lupus 
erythematosus and ear involvement may suggest relapsing 
polychondritis. 

Systemic penicillin is rapidly effective. Improvement in the 
general condition occurs in 24 to 48 h, but resolution of the 
cutaneous lesion may require several days. Vigorous treat- 
ment with antibiotics should be continued for at least 10  
days. Erythromycin is also efficacious, although some 
n~acmlide-resistant streptococci are encountered. Locally,  ice^ 
bags and cold compresses may be used. Leg involvement, 
especially when bullae are present, will more likely require 
hospitalization with intravenous antibiotics. The elderly, 
those with underlying immunocompromise, a longer dura- 
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tion of illness prior to presentation, and patients wrth leg 
ulcers will require longer inpatient stays. 

Cellulitis 
Cellulitis is a suppurative inflammation involving parti- 
cularly the subcutaneous tissue, caused most frequently by S. 
pyogenes or S. aureas. Usually, but not always, this follows 
some discernible wound. On the leg tinea pedis is the rnost 
common portal of ently. Mild local erythema and tender- 
ness, malaise, and chilly sensations, or  a sudden chill and 
lever may be present at the onset. The erythema rapidly 
becomes intense and spreads (Fig. 14-18).The area becomes 
infiltraled aud pits on pressure. Salllelinles the central part 
becomes nodular and surmounted by a vesicle that ruptures 
and discharges pus and necrotic material. Streaks of lymph- 
angitis may spread from the area to the neighboring lymph 
glands (fig. 14-19). Gangrene, metastatic abscesses, and 
grave sepsis may follow.These complications are unusual in 
immunocompetent adults, but children and compromised 
adults are at higher risk. 

Hook evaluated 50 patients with cellulitis prospectively 
by culture of the primary site of infection (when one was 
present), and also by aspiration of the advancing edge, by 
skin biopsy, and by blood culture. In 24 patients the primary 
site was identified and in 1 7  beta-hemolytic streptococci 
were isolated, with S. azrreus being present in 13. Kielhofner 
et al also evaluated needle aspirates in cellulitis. Of 87  
patients, 33 were culture positive. Of significance is that 26 

Fig. 14-19 Lymphangitis. 

of 46 patients (57%) were positive if there was coexistent 
underlying disease, such as hematologic malignancy, diabetes 
mellitus, intravenous drug abuse, or cardiovascular disorders. 
S. oureus was present in 33% and group A streptococci in 
27%. Other cultures were seldom positive and yielded no 
additional information. 

Initial empiric therapy should cover both staphylococci and 
streptococci. Intravenous penicillinase-resistant penicillins or 
a first-generation cephalosporin are usually effective. If there 
is a lack of response, MRSA should be considered and treat- 
ment strategies chosen depending on whether the infection 
was hospital or  community acquired, as outlined above. 

Chronic Recurrent Erysipelas, Chronic 
Lyrnphangitis 
Erysipelas or cellulitis may be recurrent. Predisposing factors 
include alcoholism, diabetes, immunodeficiency, tinea pedis, 
venous stasis, lymphedema with or without lymphangiec- 
tasias, prosthetic surgery of the knee, a history of saphenous 
phlebectomy, lymphadenectomy, or irradiation. Chronic 
lymphedema is the end result of recurrent bouts of bacterial 
lymphangitis and obstrvction of the major lymphatic 
channels of the skin. The final result is a permanent hyper- 
trophic fibrosis to which the term elephantiasis nostras has 
been given. It must be differentiated from lymphangioma, 
acquired lymphangiectasia, and other causes such as neo- 
plasms, syphilis, filariasis, and tuberculous lymphangitis. 

During periods of active lymphangitis, antibiotics in large 
doses are beneficial and their use must be continued inter- 
mittently in smaller maintenance doses for long periods to 
achieve their full benefits. Compression therapy to decrease 
lymphedema will aid in the prevention of recurrence. 

Necrotizing Fasciitis 
Necrotizing fasciitis is an acute necrotizing infection 
involving the lascia. It may follow surgery or perforating 
trauma or  may occur de novo. W~thin 2 4  to 48 h redness, 
pain, and edema quickly progress to central patches of dusky 
blue discoloration, with or without serosanguineous blisters 
(Fig. 14-20). Anesthesia of the involved skin is vely charac- 
teristic. By the fourth or fSth day, these purple areas become 
gangrenous. Many forms of virulent bacteria have been 
cultured from necrotizing fasciitis, including microaerophilic 
beta-hemolytic streptococci, hemolytic staphylococcus, 
coliforms, enterococci, Pseudo~noizas, and Bncteroides. Both 
aerobic and anaerobic cultures should always be taken. 

Early surgical debridement is an essential component of 
successful therapy. Signs and tests that can aid in delineating 
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FQ, 14-21 Blistering daotylltis 
Fig. 14-20 Necrotizing fasciltis. 

the extent of deep involvement include the presence of 
hypotension, an admission white blood cell count greater 
than 15.4, serum sodium less than 135 mmol/L, and an MRf. 
It may be necessary Po infiltrate the site with anesthetic, 
make a 2-cm incision down to the fascia, and probe with 
the finger. Laclc of bleeding, a murky discharge, and lack of 
resistance to the probing finger are ominous signs.Treatment 
should include early surgical debridement, intravenously 
a&nistefed edppropriate antibiotics, and supportive care. 
There may be a 20% mortality even in the best of drcum- 
stances. Poor prognostic facton are age over 50, underlying 
dlabetes or atherosclerosis, delay of more than 7 days in 
diagnosis and surgical intervention, and infechon on or near 
the trunk rather than the more commonly involved extrem- 
ities. Neonatal necrotizing fasciitis most commonly occurs 
on the abdominal wall and has a higher mortality rate Pkan 
in adults 

Blistering Distal Dactylitis 
Blistering distal dactylitis is characterized by tense super- 
ficial blisters occurring on a tender erythemaious base over 
the volar fat pad of the phalanx of a finger or thumb or 
occasianally a toe (Fig. 14-21). The typical patient is aged 
between 2 and 16. GroupA beta-hemolytlc streptococcus or 
S. nureus are the most common causes.They may be cultured 
from blister fluid and occasionally from clinically unapparent 
infections of the nasopharynx or conjunctiva. 

Perineal Dermatitis 
Climcaily, this entity presents most commonly as a super- 
ficial perianal, well-demarcated rim of erythema; sometimes 
fissuring may also be seen, Pain or tenderness, especially 
prominent on defecation, may lead to fecal retention in 
aflected patients, who are usually between ages 1 and 8. It 
may not resemble a cellulitis, but rather a dermatitis. It may 
also affect the vulvar and penile trssues. Gmup A strepto- 
COCCI are most often the cause; however S. aweus may be 
recovered rarely (Fig. 14-22).As the vast majority of infec- 
tions are due to streptococci, a systemzc penicillin or eryfho- 
mycin combined with a topical antiseptic dr antibiotic is the 
treatment of choice. The duration should he 1 4  to 21  days 
depending on clinical response. Past-treatment swabs and 
urine analysis to monitor for post-streptococcal glomerulo- 
nephr~tis are recommended. 

Fig. 14-22 Parianal derrnatitls. 

Streptococcal lntertrigo 
Infant8 and young children may develop a fiery-red 
e~ythema and maceration in the neclr, axillae or inguinal 
Eolds.There are no satellite lesions. 11 may be painful and 
have a foul odor. Group A beta-hemolyt~o streptococci a1.e 
the cause, and topical and oral penicillin combined with a 
low potency topical steroid is curative. 

Erythema Marginaturn 
Delayed nonsuppurative sequelae of streptococcal infections 
include erythema nodosum, post-streptococcal glomerulo- 
nephritis, and rheumatic fever. While the latter only follows 
pharyngitis or  tonsillitis, two skln signs are among the diag- 
nostic criteria of rheumatic fever-erythema margmatum 
and subcutaneous nodules. The remaining major signs 
makmg up the revised Jones critena are cardrtis, polyarthri- 
tis and chorea. Erythema marginatum appears as a spreading 
patchy erythema that mlgrates penpherally and often forms 
polycyclic configurations (Fig. 14-23). It is evanescent, appear- 
ing for a few hours or days on the trunk or proximal extrem- 
ities. Heat may make it more visible and successive crops 
may appear over several weeks. It is usually part of the early 
phase of the disease, coexisting with carditis but usually 
preceding the arthritis. Children younger than 5 are more 
likely to manifest the eruption than older patients. A skin 
biopsy will show a penvascular and interst~tial polymorpho- 
nuclear leukocyte predominance. In contrast, the suhcutan- 
eous nodules occur over bony prominences and appear as a 
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late manifestation.The lesions usually are asymptomatic and 
resolve spontaneously. 

Group B Streptococcal lnfection 
Streptococcus ngnloct~ae IS the major cause of bacterial 
sepsis and mening~bs in neonates. I t  may cause orbital 
cellulitis or fac~al erysipelas m these patients. Up to 25% of 
healthy adults harbor group B streptococcus in their genital 
or gastrointestinal tract. I t  has been reported to cause 
balanitis, toxlc shock-like syndrome, cellulitis, penanal 
dermatitis, recurrent erysipelas, or blistering dactylilis in 
adults. Diabetes mell~tus, neurologic impa~nnent, cirrhosis, 
and peripheral vascular disease predispose patients to infec- 
tion with this organlsrn. I n  the postpartum period, abdominal 
or perineal erysipelas may be due to this organism. Bolh 
Farley et a1 and Schwartz et al document that lnvasive 
disease caused by thls organlsm is becoming more common. 

Streptococcus lniae Infections 
Cellulitis of the hands may be caused by this fish pathogen. 
In Asian cuislne tilapia (also known as St Peter's fish or 
Hawailan sunfish) i s  often purchased live from aquariums 
In retall stores. In clearnng the freshly killed fish before 
cooking, puncture wounds of the skln may be sustained from 
the dorsal fin, a fish bone, or a knife. Wlthlu 24 h fever, 
lymphangitis, and cellulitls without skin necrosis or bulla 
formation occur.Treatment wlth pen~cillin i s  cui?t' ive. 
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MISCELLANEOUS GRAM-POSITIVE SKIN 
INFECTIONS 

Erysipeloid of Rosenbach 
The most frequent form of erysipelo~d i s  a purpl~sh 
marginated swelling on the hands.The first symptom IS pain 
at the site of inoculat~on; this 1s followed by swelling and 
erythema. The most distlnctlve feature i s  the sharply 
marginated and often polygonal patches of blulsh erythema 
(Fig. 14-24). The erythema slowly spreads to produce a 
sharply defined, slightly elevated zone that extends penph- 
erally as the central portion fades away. If the finger i s  
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involved the swelling and tenseness make movement 
difficult. Vesicles frequently occur. 

Another characteristic of the disease is its migratory 
nature; new purplish red patches appear at nearby areas. If 
the infection originally involved one finger, eventually all of 
the fingers and the dorsum of the hand, palm, or both may 
become infected, the erythema appearing and disappearing; 
or extension may take place by continuity. The disease 
involutes without desquamation or suppuration. 

A diffuse or generalized eruption in regions remote from 
the site oi inoculation may occur, with fever and arthritic 
symptoms. Rarely, septicemia may eventuate in endocarditis, 
with prolonged fever and constitutional symptoms. 

The infection is caused by Erysipelothri.~ rhusiopathiae. 
E. rlzusiopathiae is present on dead matter of animal origin. 
Swine are more frequently infected than any other animal. 
A large percentage of healthy swine are carriers of the 
organism. Turkeys are also often infected and the disease 
may arise from handling contaminated dressed turkeys. It 
is also present in the slime of saltwater fish, on crabs, and on 
other shellfish. 

The disease is widespread along the entire Atlantic 
seacoast among commercial fishermen who handle live fish, 
crabs, and shellfish. The infection also occurs among 
veterinarians and in the meat-packing industry, principally 
from handling pork products. 

E. rlzzuiopnthiae is a rod-shaped, nonmotile, Gram-positive 
organism that tends to form long-branching filaments. The 
organism is cultured best on media fortified with serum, at 
room temperature. 

Treatment 
T l ~ e  majority of the m~ld  cases of erysipeloid run a self- 
lim~ted course of about 3 weeks. In some pat~ents, after a 
short period of apparent cure, the eruptlon reappears e~ther 
in the same area or, more likely, in an adjacent previously 
uninvolved area. Pen~cilhn, 1 gfday for 5 to 10  days, is the 
best treatment for localized disease. If penicillin cannot be 
used, crprofloxacin, clindamycin, or im~penem may be used. 
For systemic forms 12 to 20 MU/day of intravenous 
pen~cill~n for up to 6 weeks may be necessary. 

- -  
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Pneumococcal ~ellulitb 
Cellulitis may be caused by Streptococczis pizezcmoniae. 
Children present with facial or periorbital cellulitis, which 
may manifest a violaceous hue or bullae. Most patients 
under 36 month of age are previously healthy. Fever, leuko- 
cytosis, and septicemia are nearly universal. Response to 
treatment with penicillin, or in resistant cases, vancomycin is 
excellent. As most reported disease was caused by those 
strains included in the pneumococcal vaccine, this condition 
will likely become rare, as has occurred with Haemophilzrs 
influenzae cellulites. Chronically ill or immunosuppressed 
adulls also may develop pneumococcal cellulitis. In patients 
with diabetes or substance abuse extremity involvement is 
the mle, while in those with systemic lupus erythematosus, 
nephritic syndrome, hematologic disorders or HIV disease, 
the head, neck and upper to130 are typically affected. Septi- 
cemia, tissue necrosis, and suppurative complications are 
frequent so aggressive management with surgical drainage 
and intravenous antibiotics directed at the susceptibility of 
the cultured organism is vital. 

Capdev~ila 0, et al: Bacteremic pneumococcal cellulitis corn- 
pared w~th bacteremic cellulltes caused by Staphylococcus 
aureus and Streptococcus pyogenes. Eur J Clln Mrcrobioi 
Infect DIS 2003;22:337. 

Glvner LB, et ai: Pneumococcal cellulltes In children. Pediatrics 
2000;106:e61. 

Parada JP, et al: Cllncal syndromes associated wdh adult 
pneumococcal cellulites. Scand J Infect Dis 2000;32:122. 

Anthrax 
Cutaneous anthrax is an uncommon event in much of the 
world as human infection generally results from infected 
animals or the handling of hides or other animal products 
from stock that has died from splenic fever. Cattlemen, 
woolsorters, tanners, butchers, and worken in the goat-hair 
industty are most liable to infection. Human-to-human 
transmission has occurred from contact with dressings from 
lesions. The threat of bioterrorism and delivery of Ban'llius 
nntracis spores through the mail which resulted in outbreaks 
of disease in the US has led to renewed interest in this 
condition. 

Anthrax is an acute infectious disease characterized by a 
rapidly necrosing, painless eschar with suppurative regional 
adenitis. Three forms of the disease occur in humans: 
cutaneous, accounting for 95% of cases worldwide but 
nearly all US cases; inhalation, known as woolsorteu's 
disease; and gastrointestinal, not yet reported in the US.The 
first clinical manifestation of the cutaneous form is an 
innammatory papule, which begins about 3 to 5 days after 
inoculation, usually on an exposed site. The inflammation 
develops rapidly so that there is a bulla surrounded by 
intense edema and infiltration within another 24 to 36 h. It 
then nrptures spontaneously and a dark brown or black 
eschar is then visible surrounded by vesicles situated on a 
red, hot, swollen, and indurated area. The lesion is neither 
tender nor painful.This is of diagnostic importance. Pustules 
are almost never present.The regional lymph glands become 
tender, enlarged and frequently suppurate. 

In severe cases the inflammatory signs increase; there is 
extensive edematous swelling and other bullae and necrotic 
lesions develop, accompanied by a high temperature and 
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prostration, terminating in death in a few days or weeks. 
This may occur tn up to 20% of untreated cases. 10 mild 
cases the constitutional symptoms are sometimes slight; the 
gangrenous skin sloughs and the resulting ulcer heals. 

Internally, inhalation anthrax is manifested as a necrotiz- 
ing, hemorrhagic mediastinal infection.Anthrax spores involve 
the alveoli, then the hllar and tracheobronchial nodes. Bac- 
terem~a followed by hemorrhagic meningitis is the usual 
sequence of events, almost always ending in death. Gastro- 
intestinal anthrax results when spores are ingested and multiply 
rn the intestinal submucosa. A necrotic ulcerative lesion in 
the terminal ~leum or cecum may lead to hemorrhage. 

The disease is produced by Bactllus anthracis, a large, 
square-ended, rod-shaped, Gram-posttive organism, which 
occurs smgly or in pairs m smears from the blood or m 
materlal from the local lesion, or in long chains on artificial 
medla, where it tends to form spores.The bacillus possesses 
three virulence factors: a polyglutamate acid capsule Inhibits 
phagocytosis; an edema toxin composed of edema factor and 
a transport protein termed protectwe antigen; and lethal 
toxln, composed of lethal factor plus protective antigen. 

A biopsy should be obtained as this allows for immuno- 
histochemical and polymerase cham reaction (PCR) studies, 
as well as routtne histology and tissue Gram stain. Micro- 
scopically, there is loss of the epidermis at the site of the 
ulcer, with surrounding spongiosis and intraepidermal 
vesrles. Leulcocytes are abundant ~n the epidermis. The 
dermis is edematous and infiltrated with abundant erythro- 
cytes and neutrophils.Vasodllahon is marked.The causative 
organisms are numerous and are easily seen, especially with 
Gram staln. 

The diagnosis 1s made by the demonstration of the causa- 
tive agent in smears and cultures of the local matenal. 
Because aerobic nonpathogenic bacilli may be confused wlth 
B. anthracis, a specific y-bacteriophage may be used to 
identify the organism.All vtmlent strains are pathogenic to 
mice. A four-fold nse m the enzyme-linked immunosorbent 
assay (ELISA) t~ ter  in paired serum specmens for antibodies 
agalnst protecttve antigen or capsular antigens confirms the 
dlagnosls. The characteristic gangrenous lesion, surrounded 
by vesiculation, intense swelling, and redness, lack of pain, 
and the occupation of the victim are accessory factors. 
Staphylococcal carbuncle is the most easily confused entity, 
but here tenderness is prominent. 

Early dtagnosis and prompt treatment with ciprofloxacin, 
500 mg, or doxycyclme, 100 mg, both given tw~ce a day for 
60 days, is curative in the cutaneous form when there are no 
systemic symptoms, lesions are riot on the head or neck and 
are without significant edema, and the patient is not a child 
under 2. In these latter conditions, more aggressive intra- 
venous therapy is required, as outlined in the CDC manage- 
ment guidelines available at the CDC website.Asymptomatic 
exposed individuals should be given prophylactic treatment 
with a 6-week course of doxycycline or ctprofloxacm. A 
vaccine is approved and alternate vaccines are being 
developed. 

Cawcci JA, et al: Cutaneous anthrax management algorithm. J 
Am Acad Dermatol nl02;47:766. 

Cieslak TJ, et al: Biological warfare and the skln I. Clin Derrnatol 
2002;20:346. 

Demirdag K, et al: Cutaneous anthrax in adults. Infection 2003; 
31 :327. 

Dixon TC, et al: Anthrax. N Engl J Med 1999;341:815. 
lnglesby N, et al: Anthrax as a biologlcal Weapon. 2002. JAMA 

2002,287:2236. 
McGovern TW, et al. Cutaneous manifestations of blologlc 

warfare and related threat agents. Arch Denatol 
1999;135:311. 

Swartz MN: Recognition and management of anthrax. N Engl J 
Med 2001;345.1621. 

Werner KA, et ai: Anthmx. Denatol Clin 2004;22:247. 

Listeriosis 
Llsteria inonocytogenes is a Gram-posltive bacillus wlth 
rounded ends that may he isolated from soil, water, animals, 
and asymptomatic individuals. Human infection probably 
occun via the gastrointestinal tract; however, in the majority 
of patients the portal of entry 1s unknown. Infections in man 
usually produce meningitis or encephalitis wlth monocyto- 
sis. Risk factors Include alcoholism, advanced age, pregnancy, 
and immunosuppression. 

Cutaneous hsteriosis is a rare hsease. Owens reported a 
vetennarian who contracted cutaneous listeriosis from an 
aborting cow. The organism in the skin lesions was identical 
to that isolated from the fetus. The eruption consisted of 
erythematous tender papules and pustules scattered over the 
hands and arms. There were axillary lymphadenopathy, 
fever, malaise, and headache. Treatment with sulfonamides 
caused the disease to disappear withln a few days. 

Neonates are also at risk. Smith et a1 reported a newborn 
of an HIV-infected mother who died with a diffuse papular, 
petechial, and pustular eruption secondary to disseminated 
listenosis. Lzsteria may cause a granulomatous disease of 
infants (granulomatosis infanta peptica). The endocarditis, 
meningitis, and encephalitis caused by listeria may be 
accompanied by petechlae and papules in the shn.  

Cases of listerrosis may easlly be missed on bacteriologic 
examination, because the organism produces few colonies on 
original culture and may be dismissed as a streptococcus 
or as a contaminant diphtheroid because of the slmilar~ty 
in Gram-stained spectmens. Serologic tests help to make the 
diagnosis. 

L nlonocytogenes is sensitive to most anhhiotics.Ampici1- 
lin is the recommended antibiottc of choice, trlmethoprin- 
sulfamethoxazole an effective alternate agent. 

Owens CR, et al: Case of prlmaly listeriosls. N Engl J Med 
1960:262:1026. 

Posfay-Barbe K, et al: Listeriosis. Pediatr Rev 2004;25:151. 
Smlth KJ, et al: Diffuse petechlai pustular lesions in a newborn 

Arch Denatol 1994;130:243. 

Cutaneous Diphtheria 
The skin may become infected by the Klebs-Loeffler bacillus, 
Corynebactenu~n dzpkthenae, in the form of ulcerations. 
The ulcer is punched-out and has hard, rolled, elevated 
edges with a pale blue tinge (Fig. 14-25). Often the lesion is 
covered wlth a leathery, grayish membrane. Regional lymph 
nodes may be affected. Another type of skin involvement 
is that occurring in eczematous, impetigmous, vesicular, 
or pustular scratches, from which C. dtuhtherzae mav be 
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3 Fig. 14-25 
Cutaneous 
diphtheria. 

denia, but only 5% if the marrow recovers. Hematopoetlc 
growth factors sl~ould then be cons~dered adjunctive therapy 
in these patlents. 

Jucgla A, et al: Papular eruption secondary to infection with 
Corynebactenum jeikeium, with histopathological features 
mimick~ng botryornycosis. Br J Dermatol 1995:133:801. 

van der Lel~e H, et al: Carynebactenum CDC group J K  (Coryne- 
bacterium jeikeium) sepsts in haematological patlents. Scand 
J Infect Dis 1995;27:581. 

Desert Sore 
Also known as veldt sore, septic sore, dtphfheric desert sore, 
and Barcoo rot, desert sore is an ulcerative disease that is 
endemic among bushmen and soldiers in Australia and 
Burma. The disease is characterized by the occurrence of 
grouped vesicles on  the extremities, chiefly on the shins, 
knees, and backs of the hands. These rupture and form 
superficial indolent uleers.The ulcers enlarge and may attain 
a diameter of 2 cm.The floor 01 the ulcer may be covered by 
a diphtheritic membrane, The original les~ons may start as 
insect bites. Cultures show staphylococci, streptococci, and 
Corynebacteriunt diphthenae. Treatment of the desert 

recovered. pOst-diphthe,.ial paralys& and potentially htal sore is with diphthena antitoxin if C. diphthenae is present. 
cardiac eomp~ications may occur. ~h~~~ an: mediated by a Antibiotic ointments are used topically, and oral penicillin or 
potent exotoxin, which stops protexn production at the ewthromycin is the treatment of choice. 

. - 
ribosome level. 

Cutaneous di~hthena is common in tropical areas. Most of Bailey H: Ulcers of the leg and their diagnosis. the cases occurring m the US are in nonlmmunized migrant Dermatol Trap 1g62;,:45. 
farm worlter Families and in elderly alcol~olics. Travelers to 
third world countries may also import disease. 

Treatment consists of inlramuscular injections of diph- 
theria antitoxin, 20,000 to 40,000 U, after a conjunctival test 
has been performed to rule out hypersensitivity to horse 
serum. One drop of antitoxin drluted 1:10 is placed in one 
eye and a drop of saline in the other eye. If after 30 min 
there is no reaction 20,000 to 40,000 U of antrtoxin IS given. 
Etythromycin, 2 gfday, b the dmg of choice, unless large 
proportions of resistant organism are known m the area. In 
severe cases int~avenow penicillin G, 600,000 Ufday for 14 
days is indicated. R~fampin, 600 mgklay for 7 days, will 
eliminate the carrier state. 

- 

Connell TG, et at: Sk~n ulcers in a returned traveller Lancet 
2005.365:726. 

S~ng A, et ai: Imported cutaneous d~pther~a, Germany, 
1997-2003. Emerg lnfec Dis 2005;11343. 

Von Graevenitz A: The changing epidemiology of d~phthena in 
the past two centuries. Ann ig 2002;14:1. 

Group JK Corynebacferium Sepsis 
Group .TI< Corynebactenunt (C. jeikennn) colonize the 
skin gf healthy mdividuals, with highest concentration being 
in the axillary and perineal areas. Hospitalized patients are 
more heaviIy colonized. Patients with granulocytopenia, 
indwelling catheten, prosthetic devices, exposure to mult~ple 
antibiotics, and valvular defects are at highest ri$k for the 
development of sepss or  endocarditis. A papular eruption, 
cellulitis, subcutaneous abscesses, tissue necrosis, and 
palpable purpura may be seen on the skin.Vancomycin is the 
drug of choice. Mortally is over 30% in those w ~ t h  leuko- 

Tropical Ulcer 
Troplcal ulcer is also known as troprcal phagedena, Aden 
ulcer, Malabar ulcer, and jungle rot, as well as  vanous native 
terms. IL occurs on exposed parts of the body, chiefly the legs 
and arms, Irequently on preexisting abrasions or sores, 
sometimes beginning from a mere scratch. As a rule, only one 
extremity is affected and usually there is a single lesion, 
although it is not unconrmon to find multiple ulcers on both 
legs. Satellite lesions ordinarily occur as a result of 
autoinoculation. 

The lesions begin with idammato~y papules that progress 
into vesicles and ruotule with the formation of an ulcer, The 
ulcers vary in diameter and may, through coalescence, form 
extensive lesions. The lesions of some varieties are elevated 
or deeply depressed and generally the edges are undermined 
and either smooth or ragged.At times the ulcers are covered 
by thick, dtrty ccrusts or by whltish pseudomembranes. The 
edges are flat, without thickenmng, and around them there is 
a zone of inflammation characterized by redness, swelling, 
and some tenderness. Other than a slight itching, there is 
usually no distress, 

The disease is most common in native laborers and in 
schoolchildren during the ramy season; ~t is probably caused 
in many instances by the bites of insects, filth, and pyogenic 
infectron. Malnutrition appears to be a predisposmg factor. 

Tropical ulcer is a descriptive term used when more spec- 
ific etiologic classificatton is not documented. If investigated 
microbiologically anaerobtc bacteria together with aerobes, 
some of them facultative anaerobes, are present m early 
lesions. The differential diagnons includes a wide variety of 
conditions. The septic desert ulcer is superficial and shows 
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C, diphthe&e.The gummatous ulcer is punched out, with a 
sinking floor: Other sigfre of syphilis are present, and the 
serologic test for syphilis is positive.The tuberoulons ulcer is 
undermined and usually not found on the leg. The myco- 
bactdum a n  be  isobted Emm the hetoesioaThe my&c uker 
is nodubulcerative, with demonshble fungi both by d b t  
micmscopic examination and by cuiture.The frambesia ulcer 
gnsws rapidly and yields Pqonema pertewe. The Burult 
ulcer shows abundant Myoobaetwium ulceralts in biopsies. 
The leishmamal uker contams Lehhmania troprca; it is not 
usually found on the leg, Carcinoma must be considered in 
any leg ulcer of long durati0n.A biopsy is indicated. 

The arteriosclerotic ulcer is seen in older people at sites of 
frequent trauma; it is deep and panetpates through the deep 
fascia to expose tenduns. The hypertensive ischemic ulcer is 
caused by thmmhosia of the cutaneous artedoles. These 
painfuI ulces are extremb& sha!.low+ usually bilateraI, and . seem most frequently on the mid and lower parti: of the leg, 
Vailco3itles are usually absent.The vadcose or venous ulcer 
is shallow and has Errsgularly shaped edges. It is located 
typically on the lower half of the shins, mostly above and 
anterior to the medial malleolns along the course of the long 
saphenous ~~ISI. 

The ulcers of blood dyscrasias are frequent in $ckle cell 
anemia, in hereditary spherocytosis, Mediterranean anemia, 
and FeIty syndrome. The diagnosis is aided by the fact that 
there is hypemplemsm in each ofthese diseases-The ulcer of 
rheumatoid arthritis oc~ufr, frequentky in patients who haue 
abundant concomitant subcutaneous nodules. The ulcer of 
Kapasi sarcoma frequently occurs on the lower extremities 
and 1s accompanied by a puqmtic discolorati~n of the skin 
and by othet violaceaus qodules that may occur mywhere 
on the body. In the tropics it is endemic among the South 
AErjcan Bantus. 

Prevention oi the disease is aided by protection from 
insect bites and from predispoung causes, such as debility, 
malnutrition, and filth, Topical and gystemic antibiotic 
treatment is indicated in most patients. 

Fig. 14-26 A and 6. mhrasrna. 

AdrfansB, et al: Theinfffiiious aetiologyof troplml ulCec astudy 
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Arlbi M, et al: Tropioal phagendenio ulcer. Eur J Dematoi 1999; 
9:321. 

MaoDonald I? Tropical ulodffi. J Wound Care 2003:1285. 

Erythrasma 
Eryrhwma is characterized by shaqly delineated, dry, brawn, 
slightly scaling patches occurring in the intertriginous areas, 
espedally the axillae, the genitocrural crease (Fig. 14-26), 
and the webs between the fourth and fifth totoes end, less 
commonly, between the third and fourth toes.There may a h  
be patches m the intergluteal cteft, perianal skin, and infra- 
mammasy area Rasety, widesp~ead eruptions with lamellated 
plaques occur. 

The lesions are asymptomatic except in the p i n s ,  where 
there may be some itching and burning, Patients with exten- 
sive erythrasma have been found to have diabetes melliius or 
other debfitatiug diseases. 

Efythrasma id caused by the diphthemid Co~ebaz teu-  
ium fhiliumsimum. This Cram-positive non-spore-forming 
rod-shaped organism may occasimally eause cutaneous I 

granulomas or basteremia in immunowmpromised patienti:. 
Two rrther diseases caused by a corynebacteenum, pitted 
kemtolysis and trichomywsis axiUa&, may occur as a triad, 
In the differential diagnosis, tinea cruris caused by fungi, 
intentrigo, seborrheie dermatitis, inverse psoriasis, candi- 
diasis, and lichen simplex chronicus must be considered 
The Wood% light is the dia@ostic medium for erythrasma. 

The affected areas 6hoW a coral red fluorescence, which 
results from the presence of a pophyrin. Washing of the 
affected area before exammation may eliminate the fluores- 
cence. Topical erythromycin solution or topical clindamycin 
is easily applied sad rapidly eFfec~ve. Oral erythromycin, 
250 mg four times a day for 1 week, or tolnaftate solution 
applied twice a day for 2 to 3 weeks or topical miconazole is t 
equalIy effective. 
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Cofynebacterium mlnubssrmum in an HIV-lnfected man. J Eur 
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Arcanobacterium Haemolyticum Infection 
This pleomorphic, nonmotile, non-spore-forming, beta- 
hemolytic, Gram-positive bacillus causes pharyngitis and an 
exanthem in young adults. Acute pharyngitis in the 10-  to 
30-year-old age group is only due to group A streptococci 
10% to 25% of the time.A proportion of the remainder will 
be caused by Arcanobacterium haemolyticum. 

The exanthem is an eiythematous morbilliform or scarla- 
tiniform eruption involving the trunlc and extremities. 
Although it usually spares the face, palms, and soles, atypical 
acral involvement has been reported. The general clinical 
presentation may include mild pharyngitis, severe diphtheria- 
like illness, or  even septicemia. 

Cultures for this organism should be done on 5% blood 
agar plates and observed for 48 h.The diagnostic features are 
enhanced by a 5% to 8% C02atmosphere during incubation 
at 37' C. Routine pharyngeal specimens are done on sheep 
blood agar and will miss the growth of this organism because 
of its slow hemolytic rate and growth of normal throat flora. 
Treatment of choice is erythromycin, or in the case of severe 
infection, high-dose penicillin G. 

Gaston DA, Zurowskl SM: Arcanobacterium haemolyt~cum 
pharyngit~s and exanthem. Arch Dermatoi 1996;132:61. 

Mehta CL: Arcanobactenum haemolyticum. J Am Acad Dermatol 
2003;48:298. 

lntertrigo 
Intertrigo is a superficial inflammatory dermatitis occurring 
where two skin surfaces are in apposition. It is discussed here 
because of its clinical association with several diseases in this 
chapter. As a result of friction (skin rubbing skin), heat, and 
moisture, the affected fold becomes erythematous, macerated, 
and secondarily infected. There may be erosions, fissures, 
and exudation, with symptoms of burning and itching. Inter- 
trigo is most frequently seen during hot and humid weather, 
chiefly in obese persons. Children and the elderly are also 
predisposed. This type of dermatitis may involve the retro- 
auricular areas; the folds of the upper eyelids; the creases of 
the neck, axillae, antecubital areas; finger webs; inframam- 
mary area; umbilicus; inguinal, perineal, and intergluteal 
areas; popliteal spaces; and toe webs. 

As a result of the maceration, a secondary infection by 
bacteria (or fungi) is induced. The inframammary area in 
obese women is most frequently the site of intertriginous 
candidiasis.The groins are also frequently affected by fungal 
(yeast or dermatophyte) infection. Bacterial infection may 
be caused by streptococci, staphylococci, pseudomonas, or 
corynebacteria. 

In the differential diagnosis, seborrheic dermatitis typically 
involves the skinfolds. Intertriginous psoriasis and erythrasma 
are frequently overlooked, especially when the inguinal and 
intergluteal areas or fourth toe webs are involved, as in 
erythrasma. Essured groin lesions may be a manifestation of 
Langerhans cell histiocytosis. 

..,,,,..,.., . u..,.,bu .award . elimination of ...- 
maceration. Appropriate antibiotics or fungicides are applied 
locally. The apposing skin surfaces may be separated with 
gauze or other appropriate dressings. Castellani paint is 
also useful, as is Polysporin ointment. Low potency topical 
corticosteroids and topical tocmlium are helpful to reduce 
inflammation, but should always be used in conjunction with 
a topical antifungal or  antimicrobial agent. 

Calikoglu E, et al: Acute ganitocwral intertrigo: a sign of primary 
HIV type 1 infection. Dermatology 2001;203:171. 

Chapman MS, et al: 0.1 % tacmlimus ointment for the treatment 
of intertrigo. Arch Dermatoi2005;141:787. 

Honig PJ. et al: Streptococcal intertrigo. Pediatrics 2003; 
112:1427. 

Laube S, et ai: Bacterial skin infections in the elderly. Drugs 
Aging 2002;19:331. 

Pitted Keratolysis 
This bacterial infection of the plantar stratum corneum was 
first named keratoma plantare sulcatum by Castellani in 
1910, but was given its present name, pitted kemtolysis, by 
Taplin and Zaias in 1967.The thick, weight-bearing portions 
of the soles become gradually covered with shallow asymp- 
tomatic discrete round pits 1 to 3 mm in diameter, some of 
which become confluent, forming furrows (Eg. 14-27). Men 
with very sweaty feet during hot, humid weather are most 
susceptible. Rarely, palmar lesions may occur. No discomfort 
is produced, though the lesions are often malodorous. 

The causative organism is still debated; however, Kyto- 
cocc7ls sedentltn'zrs has been implicated as the primary 
pathogen and produces two serine proteases which can 
degrade keratin. Clinical diagnosis is not difficult, based on 
its unique appearance. Histologic examination generally 
demonstrates keratin pits lined by small cocci as well as 
filamentous bacteria. 

Topical erythromycin or clindamycin, are curative. Mico- 
nazole or clotrimazole cream and Whitfield oinhnent are 
effective alternatives. Both 5% benzoyl peroxide gel and a 
10% to 20% solution of aluminum chloride may be used. 
Botulinum toxin helps if there is associated hyperhidrosis. 

Shah AS, et al: Painful, plaque-like, pitted keratolysis occurring 
in childhood. Pediatr Dermatol 1992;9:251. 

Takama H, et al: Pitted keratolysis. Br J Dermatol 1997;137:282. 
Tamura BM, et a!: Plantar hyperhidrosis and pitted keratolysis 

treated with botuiinum toxin injection. Dermatol Surg 
2004;30:1510. 

Wohlrab J, et ai: Keratolysis sulcata (pitted keratolysis). Br J 
Dermatol 2000;143:1348. 

Clostridial Infections and Gangrene of the Skin 
(Dermatitis Gangrenosa) 
Gangrene of the skin results from loss of the blood supply 
of a particular area and, in some instances, from bacterial 
~nvasion that promotes necrosis and sloughing of the skin. 
The vanous forms of bacterial infections causing gangrene 
will be d~scussed here.The infectious causes are often severe 
and acute in nature.These may involve deep tissues and MRI 
may dehneate the depth of involvement.Vascular gangrene, 



Miscellaneous Gram-Positive Skin Infections 269 
- - - *m 

Fig. 14-27 A and 8, Pitted keratolysis. 

Fig, 14-El$ 
Clffitridial gas 
gangrene. 

purpura fulminans, and diabetic gangrene are covered in 
Chapter 35; vaccinia gangrenosa in Chapter 19; and 
necrotizing fasciitis in earlier in this chapter. 

Gas Gangrene (Clostndlal Myonecrosis) Gas gangrene 
is the most severe form of tnfectious gangrene; it develops 
tn deep lacerated wounds of muscle tissue (Fig. 14-28). The 
incubation period is only a few hours. Onset is usually sudden 
and is characterized by a chill, a nse in temperature, marked 
prostration, and severe local pain. Gas bubbles (chiefly 
hydrogen) produced by the ~nfect~on cause crepitation when 
the area is palpated. A mousy odor is characteristic. Gas 
gangrene is caused by a variety of spectes of the genus 
CIostrid~uin, most frequently Clostrldizi?tz perfrilzgoizs, 
Clos&'&lim oedeinntievzs, Clostntiiui~z sephcuin, Clost?l- 
dizrnz di@cile, and Clostiidiurn I1nemolyticui71. These are 
thick, Gram-positive rods. 

A subacute variety occurs, which may be due to an 
anaerobic stteptococcns (peptosheptococcus), Bacteroides, 
or  Prevotella. This nonelostridlal myositis may be clinically 
similar, but with delayed onset (several days).The purulent 
exudate has a foul odor, and Gram-positive cocci In chains 
are present It is important to distinguish these two entities, 
since Involved muscle may recover m nonclostndial myos~tis, 

and debridement may safely be l~mrted lo removal of 
grossly necrotic mtlscle. Infections with both clostlidial and 
nonclostridial organisms such as Sheptococcus faecnlis, 
Stveptococcas nrzgrnoszis, Protezis. E. coli, Bncte~oides, and 
Klebsiella species may also cause crepitant cellnlitis, when 
the infection is limited to the subcutaneous tissue.Treatment 
of all clostridlal infections 1s wide surgical debridement and 
intensive antibiot~c therapy with intravenous penicillin C. 
Clindamycin is added as up to half of the infections are 
polymicrobial. Hyperbaric oxygen therapy may be of value 
if iinniediately ava~lable. Infections in pat~ents with c ~ ~ b o s i s  
and diabetes have a poorer prognosis. 

Chronic Undermining Burrowing Ulcers [Meleney 
Gangrene] This entity was first described by Meleney as 
postoperative progressive bacterial synergetic gangrene. It 
usually follows drainage of peritoneal abscess, lung abscess, 
or chronic empyema.After 1 or 2 weeks the wound markings 
or retention suture holes assume a carbunculoid appearance, 
finally diffesent~al~ng into three skin zones: outer, bright red; 
middle, dusky purple; and inner, gangrenous with a central 
area of granulation tissue. The pain is excruciating. In 
Meleney postoperative progressive gangrene, the essential 
organism is a microaerophilic, non-hemolyl~c streptococcus 
(peptostreptococcus) in the spreading periphery of the leston, 
associated with 3. arareus or Enterobnctenncene m the zone 
01 gangrene. This disease is differenttated from ecthyma 
gangrenosum, which begins as ves~cles rapidly progressing 
to pustulation and gangrenous ulceration in deb~litated 
subjects, and is due to El aen~gaiosa. Amebic infection w~th  
gangrene usually follows amebic abscess of the liver. The 
margins of the ulcer are raised and everted, and the granula- 
tions have the appearance of raw beef covered with shreds 
of necrotic material. Glairy pus can be expressed fmm the 
marg~ns. Pyoderma gangrenosum occurs in a different 
setting, lacks the bacterial findings, and does not respond to 
antibiotic therapy. Fusospimchetal gangrene occurs following 
a hunian btte. 
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microbial agents, penicillin, and an aminoglycoside should 
be given as adjunctive therapy. 

Fournier Gangrene of the Penis or Scrotum 
Foumier syndrome is a malignant gangrenous infection of 
the penis, scrotum, or perineum, which may be due to 
infection with groupA streptococci or  a mixed infection with 
enteric bacilli and anaerobes. This is usually considered 
a form of necrotizing fasciitis, as it spreads along fascia1 
planes. Peak incidence is between 20 and 50 years, but 
cases have been reported in children. Culture for aerobic 
and anaerobic organisms should be done, and appropriate 
antibiotics started; surgical debridement and general support 
should be instituted. 
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Eke N: Fournier's gangrene: a review of 1726 cases. Br J Surg 
2000;87:718. 
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2003;96:900. 
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2002;68:709. 

Samlaska CP, et al: Subcutaneous emphysema. Adv Dermatoi 
1996;11:117. 

Schexnayder S M ,  et al: Images in clinical medicine: gas 
gangrene NEJM 2004;350:2603. 

Slngh G, et al: Necrot~s~ng lnfect~ons of soft t~ssues-a cllnlcal 
profile. Eur J Surg 2002;168:366. 
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Actinomycosis 
Actinomycosis is an anaerobic, Gram-positive, filalnentous 
bacteria. Infections are seen most often in the cervicofacial 
area but also commonly on the abdominal region, tholacic 
area or pelvis. Middle-aged men are affected most often. 
The lesions begin as firm nodules or plaques and develop 
draining sinuses. Grains or sulfur granules may be present in 
the exudate, just as in fungal mycetomas. In the cervicofacial 
region, the infection is known as lumpy jaw.The underlying 
bone may be involved with periostitis or osteomyelitis. 
Mandibular infection is seen four times as often as maxillary 
involvement (Fig. 14-29).When the gastrointestinal system is 
involved, the cecum and appendix are the more colnmonly 
affected sites. Extension into the abdomen and then the 

ray. 14-29 Actinomycosis. 

abdominal skin. In the oropharynx, actinomycotic grains are 
no~mally found in tonsillar crypts. In the thoracic region, 
lung infection may spread to the thoracic wall. 

Oropharyngeal actinomycosis is caused by Actilzoir~yces 
israelii and Actino7nyces gevencsemiae. Actinonzyces mdi?zgae 
is frequently associated with chronic skin and soft tissue 
infections. Actinoinyces europaeus is associated with skin 
and genital involvement. Actimlomyces hr~icensis may also be 
found in the skin. 

Sulfur granules consist of fine delicate branching filaments. 
Eosinophilic clubs composed of immunoglobulin are seen at 
the periphery of the granule (Splendore-Hoeppli's phenom- 
enon). They resemble rays; hence the name, ray fungus 
(Actinomnyces). Gram stain demonstrates long Gram-positive 
filaments. 

The crushed granule is used for inoculating cultures 
containing brain-heart infusion blood agar, incubated under 
anaerobic conditions at 37" C. Culture is difficult, therefore 
direct micivscopy is important. 

Penicillin G in large doses, 10  to 20 MU/day for 1 month, 
followed by 4 to 6 glday of oral penicillin for another 2 
months, may produce successful and lasting results. Other 
effective medications have been ampicillin, erythromycin, 
tetracyclines, ceftriaxone, and clindamycin. Surgical incision, 
drainage, and excision of devitalized tissue are important. 

Clarridge JE 3rd. et al: Genotypic diversity of clinical Actino- 
myces species: phenotype, source, and disease correlation 
among genospecles. J Clin Microbial 2002:40:3442. 

Kargi E, et al: Primaly extremity actinomycosis causing osteo- 
myelitis of the hand. Plast Reconstr Surg 2003;112:1495. 

Pulverer G,  et al: Human cervicofacial actinomycoses: micro- 
biological data for 1997 cases. Clin Infect Dis 2003;37:490. 

Xia T, et al: Occurrence of Actinomyces in infections of endo- 
dontic origin. J Endod 2003;29:549. 

Nocardiosis 
Nocardiosis usually begins as a pulmonary infection from 
which dissemination occurs. Disseminated disease occurs 
most conlmonly in association with debilitating disease, such 
as Hodgkin's disease, periarteritis nodosa, leukemia, AIDS, 
organ transplants, or systemic lupus erythematosus. Slun 
involvemenl is seen in 10% of disseminated cases in the form 
of abscesses or veiculopusutal lesions (Fig. 14-30). Primary 
cutaneous disease also occun in healthy individuals in the 
form of actinomycetoma or lymphangitic nodules following 
a cutaneous injury. 

Nocn~dia asteroides is usually responsible for this dissem- 
inated form of nocardiosis. Nocardin bvnsilieizsis is the most 
common cause of primary cutaneous disease. A prick by a 
thorn or briar, other penetrating injury, or an insect bite or 
sting may be the inciting event. 

Nocardia are Gram-positive, partially acid-fast, aerobic, 
filamentous bacteria. Some are branched, but filaments 
tend to be shorter and more fragmentary than those of 
Actimzo7nyces. The surrounding red layer of immunoglobulin 
tends to be smooth rather than club shaped. On Sabourand 
dextrose agar, without antibacterial additives, there are 
creamy or moist, white colonies, which later become chalky 
and orange-colored. 



Rg. 14-30 Nocardiosis. 

Trimethoprim-sulfamethox~u3le (Bactrim, Septd ,  four 
tabIets twice a day for 6 to 12 weeks, is the drug of first 
choice. Jvfinocycline for N. asterotcles and Augmentin Tor 
N. bmsilzensts are alternatives. Amikacin has been wed in 
combination with a v a r i q  of other antibiotics. Synergism 
has been obsanred with amikacin in combination with 
cefotaxime, imipenem or sparfloxacin. 

Gorti ME, et al: Nocardrosis: a review. lnt J Infect Die, 2003;7:243. 
Kanem~tsu K, et al: Efficacy of amikaoin combinations for 

nocardiosis, Tohoku J Ekp Med 2003;201:157. 
Maraki S, et ai: Lyrnphocutaneous nocardlosis due to N o c a d  

brasiI~ensis. Diagn M~crobioi lnfst Dis 2003;47:341. 
Saubolle MA, et ai: Nocardiosis: review of clinlcal and laboratory 

experience. J Clin Mlwobiol 2003;41:4497. 
Smego RA Jr, et al: Lyrnphooutanwus syndmme. A review of 

non-sporothnx causes. Medlclne (Baltimore) 199$;7&98. 
Wang AW, et a(: Prrrnary cutaneous nocardlosis of the hand: a 

cass report and literature revfew. Hand Surg 2002;7:165. 

INFECTIONS CAUSED BY 
GRAM-NEGATIVE ORGANISMS 
PSEUDOMONAS INFECTIONS 
Eothyma Gangrenosum 
In the gravely ill patient opalescent, tense veside~ or 
pustules ate surmunded by natrow ptnlck~ violaceous halos. 
These lesions quickly become hemorrhagic and violaceous, 
and rupture to berome round ulcers with necrotic blaclc 
centers (Rg. 1431). They are usually on the buttocks and 
extmmrties and are often grouped closely together. 

Ecthyma gangrenosum occurs in debilitated persons who 
may be suftecing from leukemia, in thg severely burned 
patient, in pancytopenia or neutropenia, in patients with a 
functional neutrophilic defect, tenninal c a ~ * m m a ,  or other 
severe drqnic disease. Healthy infants may develop lesions 
in the perineal area d ter  antibiotic therapy in conjunction 
with maceration of the diaper area. 

Ra. 14-31 A and 13, Ecthyrna gangrennsum. 

The classic vesicle suggests the diagnosis. The contents 
of the vesicles or hemorrhagic pustules will show Gram- 
negative bacilli on Gram stain and cultures will be positive 
for R nemginoxa.As this is usually a manifestation of sepsis, 
the blood culture will show P. aaruginasa. Nowever, in 
healthy infants with diaper-area lesions, in patients wid  HIV 
mfection, and in other occasional cases, early lesions may 
occur at the portal of entfy, allowing for dfagnasis and 
treatment before evolution into sepsis occurs, 

Treatment is the immediake institution of intravenous mti- 
pseudomonal medications. An aminoglycoside in combina- 
tion with an antipseudomonal penicillin is recommended. 
The addition of gmulocyte-macrophage colony-stimulating 
factor to stimulate both prolifemtlon and differentiation of 
myeloid precursors is an adjunct in a patient with myla- 
dysplasia or treatment-induced nentropenia. Patients have a 
poorer prognosis if there are multiple lesions, if there is a 
delay in diagnosis and institution of appropriate therapy, and 
if nsutropema does not resoIve by the end of a course of 
antibiotics. Instmmentatian or catheterization increases the 
risk of fhis infection. 

Other lesions are also seen with Pserrdomostas septicemia. 
These may be sharply demawted areas of cennlitis, macules, 
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the tnlnlc. Pseudoinonas iilesophilica, Citrobacter freundii, 
and Stenotvophomoi~as maltophilia may also produce such 
slun lesions in immunocompmmised individuals. 

Several patients with AIDS have been reported who 
developed nodular skin lesions or abscesses secondary to 
P. aenrginosa. Generally, these patients are systemically ill; 
however, blood cultures are negative. 

Green Nail Syndrome 
Green nail syndrome is characterized by onycholysis of the 
distal portion of the nail and a striking greenish discoloration 
in the sepa~ated areas (Fig. 14-32). It is frequently associated 
with paronychia in persons whose hands are often in water. 
Overgrowth of P. ae1.uginosa accounts for the pigment. 
Soaking the affected finger in a 1 %  acetic acid solution twice 
a day has been found to be helpful. Trimming the onycho- 
lytic nail plate followed by twice a day application of Neo- 
sporin solution is also effective. Green foot syndrome results 
from colonizatio~l of rubber sports shoes with P. aenrginosa. 
The organism produces pyoverdin which stains the foot and 
toenails. 

Gram-Negative Toe Web Infection 
This type of infection often beglns with dematophytos~s. 
Dermatophytosls may progress wlth increasing mflamma- 
tion, maceration, and inflammation to dermatophytos~s 

Fig. 14-32 Green nall syndrome complicating onycholysls. 

may be recovered, but it is harder to culture dermatophytes. 
Finally, denudation with purulent or serous discharge and 
marked edema and erythema 01 the surrounding tissue may 
be seen (Fig. 14-33). Prolonged immersion may also cause 
hydration and maceration of the interdigital spaces, with 
overgrowth of Gram-negative organisms. P. aenrginosa is the 
most prominent among them, but commonly a mixture of 
other Gram-negative organisms, such as E. coli and Protells 
are present. Patients may suffer from red, painful nodules 
of the calf that do not drain, spontaneously involute, then 
reappear 1 to 2 weeks later. Culture of these subcutaneous 
abscesses will reveal Pseudomot~as or other Gram-negatives, 
which likely originate in the macerated toe webs. 

Early dermatophytosis, dermatophytosis simplex, may 
simply be treated with topical antifungals. However, once 
the scaling and peeling progress to white maceration, soggy 
scaling, bad odor, edema, and fissuring, treatment must also 
include topical antibiotics or acetic acid compresses. Full- 
blown Gram-negative toe web infection with widespread 
denudation and erythema, pululence, and edema requires 
systemic antibiotics. A third-generation cephalosporin or a 
fluomquinolone is recommended. 

Blastomycosis-Like Pyoderma 
Large verrucous plaques with elevated borders and multiple 
pustules may occur as a chronic vegetating infection. Most 
patients have an underlying systemic or local host comprom- 
ise. Bacteria such as  P. nenrginosa, S. aureus, Proteus, 
E. coli, or streptococci may be isolated. 

Pseudomonas Aeruginosa Folliculitis (Hot Tub 
Folliculitis) 
Pseudomonas folliculitis is characterized by pruritic folli- 
cular, maculopapular, vesicular, or pustular lesions occurring 
within 1 to 4 days after bathing in a hot tub, whirlpool, or 
public swimming pool (Fig. 1434).As the water temperature 
rises, free chlorine levels fall, even though total chlorine 
levels appear adequate. This allows the bacteria to proli- 
ferate. Diving suits may become colonized and wearing them 
may result in P neruginosa folliculitis. Most lesions occur 
on the sides o i  the trunk, axillae, buttocks, and proximal 
extremities.The apocrine areas of the breasts and axilla are 

I Fig. 14-33 Gram- 
negatlve toe web 
Infection. 

Fig. f 4-34 Psmda 
Fitzpatrick, MO) 
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often involved. Associated complaints may include earache, 
sore throat, headache, fever, and malaise. RareIy, systemic 
infection may result; breast abscess and bacteremia have 
been reported. Large outbreaks have occurred. 

The folliculitis inyolutes usually within 7 to 14 days 
without therapy, although on occasion multiple prolonged 
recurrent episodes haye been reported. In pattents with 
fever, constitutional symptoms, or prolonged disease a third- 
generation oral cephalospofin or a fluomquinolone such as 
ciprafloxacin or ofloxadn may be useful. Preventive measures 
have been water ff l t~tion,  automatic chlorination to main- 
tain a free chlorine level of 1 ppm, Itraintenance of water at 
pH 7.2 to 7.8, and frequent changing of the watet Brornina- 
tian of the water and ozone ionization are othet options. 

Pseudomonas hot-foot spdmme was reported in a group 
of 40 children who developed painful, ezythematous plantar 
nodules or pustules after wading in a community pool whose 

- floor was coated with abmsive grit. One biopsy showed 
neutrophilic eccrine hldradenitis and one dermal micm- 
absceses. Most weye ba ted  symptomatically and resolution 
occurred within 2 weeks. 

External Otitis 
Swelling, macemtion, andpainmay be present. In up to 70% 
of oases P. nenrginosa may be cultuted. This is especially 
common in swimerr. Local appIicanons of antipseudo- 
monal and anti-inflammatory Cortisporin Otic Solution or 
Suspension, or 2% acetic acid campresses wish to@cal 
steroids, will help elear this infection. Application of Ottc 
Domebaro solution aftel. swimmtng will heIp prevent 
recurrence. Fungi such as Cazrhda and Aspergillvs are other 
causes. Antifungal solutions, such as c~clop~~nxolamine 
solution, combined with sieroid solutions are eeffetiw in 
otomyCosis.There a also a threat of external otitis occurring 
after ear surgery (Fig 14-35). If the patient is a swimmer or 
has diabetes, acetic acid compresses for a day or two before 
surgery may prevent this complication. 

External otitis must be distinguished from allergic contact. 
dermatitis due to nneomyein in Cortisporin Otic Suspension. 
Allergic contact dermatitis produces severe pruritus, 
although tenderness may also be noted. Dermatitis may 

extend down the side of the cheek in a pattern suggesting 
drainage of the suspension. 

A severe type, referred to as n2alignani external oti&s, 
occurs in elderly patLents with diabetes or in those immuno- 
mmpmmised with HIV infection, on chemotherapy, or living 
with organ transplants. The swelling, pain, and erythema are 
more pronounced, with purulence and a foul odor. Facial 
nerve palsy develops in30% of cases, and cartilage n e e d s  
may occur. This is a life-threatening infection in thew older, 
compromised individuals, and requires swift institution and 
prolonged administration (4-6 weeks] of oral quinolone 
antibiotics. 

Emally, commercial ear pierang of the upper ear cartilage 
may lead to infection with Psevdonroi~m, with resulting 
cosmetic d e f w i t y  a reported camplication. 

Qram-Negative Follioulitis 
Although this is usually due to EnterobacEe?iaceae, 
Klebsiella, Es&e~+cltia, Proteu, or Serratia (Fig. 14-36), 
occasioual cases caused by Psevdamolras have been seen, 
They differ from Gram-negative infection in patients with 
acne in that the site of colonization of Pseudomonns is the 
extarnal ear, and topical therapy alone to the face and eari, 
was sufficient for cure. Fmally, an outbreak of Gram-negat~ve 
pustular dermatitis on the legs, arms, torso, ahd buttocks 
occurred in a group ot college students who hosted a mud- 
wrestling soda1 event. 
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CHANCROID 
Chancro~d (soft chancre) is an infectious, ulcerative, STD 
caused by the Gram-negative bacillus Hnemophtlz~s ducreyi 
(the Ducrey bacillus). One or more deep or super5cial t e n d s  
ulcers on the genitalla, and painful Inguinal adenitis in 50%, 
whlch may suppurate, are charactenstic of the disease. Men 
outnumber women manyfold. 

Chanceold begins as an inflammatory macule or pustule 1 
to 5 davs-or rarelv as lone as 2 weeks-after intercourse. 

MALACOPLAKIA (MALAKOPLAKIA) 
This rare granuloma, originally reported only in the genito- - 
urinary tract of ~mmunos"~~ressed renal transplant recipients, 
may also occur in the skin and subcutaneous tissues of other 
pahents with deficient immune responsiveness such as is 
present in HIV infection. Patients are unable to resist infec- 
tions with S. aureus, II aerz~ginosa, and E coli. There is 
defect~ve intracellnlar digestion of the bacteria once they 
have been phagocytized. 

The granulomas may arise as yellowish-red papules in the 
natal cleft, as draining sinuses in the vicinlty of the urethra, 
as penanal ulcers, as a painful draining abscess on the thigh, 
an inflammatory mass on the neck, or as leslons on the 
vuIva. 

Histologically, there are foamy eosinophilic Hansemann 
macrophages containing calcified, concentrically laminated, 
intracytoplasmic bodies called Michnelis-Gutniann bodies. 
Scattered immunoblasts, neutrophils, and lymphocytes are 
found in the dermis. 

Successful treatment depends on the isolated organism; a 
fluoroquinolone such as ciprofloxacin or ofloxacin is usually 
useful. 

- 
It generally appears on the distal penis (or perlanal area) 
in men, or  on the vulva, cervix, or penanal area in women. 
However, many cases of extragenital infection on hands, 
eyelids, hps, or breasts have been reported. Autoinoculat~on 
frequently forms kissing lesions on the genitaha, and women 
are apt to have more numerous lesions. 

The pustule ruptures early with the formation of a ragged 
ulcer that lacks the induration of a chancre, usually being 
soft w ~ t h  an indefinite inflammatory thickening. The ulcers 
appear punched-out or have undermined irregular edges 
surrounded by mild hyperemia (Fig. 14-37). The base is 
covered with a purulent, dirty exudate. The ulcers bIeed 
easily and are very tender. 

A number of clinical vanants have been described. mclud- 
ing inguinale-like, giant ulcers, serpiginou; ulcers, 
transient chancroid, and follicular and papular variants. 

Only about half the cases of genital chancroid manifest 
inguinal adenitis. Suppuration of the bubo (inguinal lymph 
node) may occur despite early antibiotic therapy. The 
lymphadenitis of chancroid, mostly unilateral, is tender and 
may rupture spontaneously. Left untreated, the site of 
perforation of the broken-down bubo may assume the 
features of a soft chancre (chancrous bubo). 

Pang C: Malacoplacta man~festing as a chrontc inflammatory 
mass at the site of a nonheaiina sumical wound. Ear Nose - - 
Throat 2003:82:876. I 

Schmerber S, et al: Malakoplak~a of the neck. Arch Otolaryngol 1 
Head Neck Surg 2003;129:1240. 

W~ffenberg GP, el al: Cutaneous malacopiakia in a patient with 
AIDS. Arch Dermatol 1998;134:244. 

HAEMOPHILUS INFLUENZAE CELLULITIS 
Haenlophzlus rnfienzae type B causes a distinctive bluish or 
purplish-red cellul~tis of the face accompanied by fever in 
children younger than age 2.The condition is rarely seen in 
countries where the vaccination is available. It is given at 2, 
4. and 6 months of aee. The im~ortance of recom~zine the " - " 
entity is related to the hacteremia that often accompanies Fig. 14-37 Chanchmid. I 
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As a result of mixed infection, phagedenic and gangrenous 
features may develop. Gangrenous halanitis is a form of 
phagedena. Clinically, the disease is characterized by 
chronic, painful, destructive ulcers that begin on the prepuce 
or glans and spread by direct extension along the shaft of the 
penis, sometimes attaclnng the scrotum or pubes.The edges 
of the ulcer are likely to be elevated, firm, and undermined. 
The granulating base, whrch bleeds easily, is wvered with a 
thick, purulent exudate and dirty, necrotic detritus. The 
neighboring skrn may be edematous and dusky red, and the 
regional lymph glands may be swollen, although this is not 
necessarily a marked feature. There is severe mut~lation as a 
result of sloughing, without any evidence of spontaneous 
healrng. 

This type of phagedena (spreading and sloughing - 
ulceration) is a rare complicat~on of chancre and chancrnidal 
infections together with another secondary bacterial 
infection. Treatment is by ihe use of antibiotics locally and 
internally, directed against secondary bacteria, as well as the 
primary process, such as chancroid, syph~lis, or granuloma 
lnguinale, if present. 

Chancrord is caused by the Gram-negative bacillus H 
ducreyz and is sexually transmitted. 

On histologic investigation the ulcer may indude a super- 
ficial necrotlc zone with an infiltrate consisting of neutro- 
phils, lymphocytes, and red blood cells. Deep to this, new 
vessel formation 1s present, with vascular prolifetation. 
Deeper still 1s an infiltrate of lymphocytes and plasma cells. 
Ducrey bacilli may or may not be seen in the sechons. 

The definitive diagnosis of chancroid requires identlfica- 
tion by culture. Solid-media culture techniques have made 
definitrve diagnosis possible, and permlt sensitivity testing; 
however, culture is unavailable in many settings and recovery 
is only about 80% successful. Specimens for culture should 
be taken from the purulent ulcer base and active border 
without extensive cleaning.They should be inoculated in the 
clinic, as transport systems have not been evaluated. 
The selective medium contarns vancomycin, and cultures are 
done in a water-saturated environment w ~ t h  1 %  to 5 %  CO,, 
at a tempenture of 33" C. Occasional outbreaks are due to 
vancomycm-sensitive strains. In these cases, culture w~l l  only 
be successful using vancomycin-free medla. 

Smears are only diagnostic in 50% of cases in the best 
hands. No FDA-approved PCR test is available. A probable 
d~agnosis is made by a clinically compatible examination and 
negative testing for those conditions whose presentation may 
milnrc chanchmid. Probably the disease for which chancroid 
is most frequently mistaken is herpes progenlta1is.A history 
of recurrent grouped vesicles at the same site should help 
elrminate the chance of a misdiagnosis. Traumat~c ulcerations 
should also be ruled out. These occur mostly along the 
frenulum or as multiple erosions on the prepuce. Adeno- 
pathy is absent and some degree of phimosls is present. 

?he clinical features that differentiate chancroid from 
syph~htic chancre are described in Chapter 18. However, the 
dragnosis of chancroid does not rule out syphilis. Either 
the les~on may be already a mixed sore or the subsequent 
development of syphilis should be anticipated, since the 
incubation period of the chancre is much longer than that of 
chancroid. Repeated darkfield exammations for Trepo~zen~a 
pallzdunz are necessary even in a sore where the diagnosis of 
chancroid has been established. Serologic tests for syphills 

should be obtained initially, and monthly for the next _ 
months, and serologic testing for H[V infection should also 
be done. Chancroidal genital ulcer disease facilitates the 
transmission of HIV infection. 

Treatment 
The treatment of choice for chancro~d is azrthromycin, 1 g 
orally ln a single dose. Erythromycin, 500 mg four times 
a day for 7 days; ceftriaxone, 250 mg intramuscularly in a 
single dose; or ciprofloxacin, 500 mg orally hv~ce a day for 
3 days, are also recommended treatments. Ciprofloxacin 
should not be used in pregnant or lactating women, or in 
cbldren younger than 17 years of age. Pnrtners who have 
had sexual contact with the patient within the 10  days before 
the onset of symptoms should be treated with a recom- 
mended regimen. 

Phimosis that does not subside following ~rngation of 
the preputial cavity may have to be relieved by a dorsal slit. 
Circumcision should be deferred for at least 2 or 3 months. 
If frank pus is already present, repeated aspirations (not 
incisions) may be necessary. 

Bong CT, et al: Haemophilus ducreyi. Microbes lnfect 2002: 
4.1 141 
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Lewis DA: Chanohrold. Sex Transm Infect 2003;79:68. 
Sehgal VN, et al: Chanchro~d lnt J Dermatol2003;42:182. 
STD Gu~del~nes 2002. MMWR 2002;51:1. 

GRANULOMA INGUINALE (GRANULOMA 
VENEREUM, DONOVANOSIS) 
Granuloma inguinale is a mildly contagious, chronic, 
granulomatous, locally destructive disease characterized by 
progressive, indolent, serp~ginous ulcerations of the groins, 
pubes, genitalia, and anus. 

The disease begins as slngle or multiple subcutaneous 
nodules, which erode through the skin to pt30duce clean, 
sharply defined leaons, which are usually painless. More 
than 80% of cases demonstrate hypertrophic, vegetative 
granulation tissue, which is soft, has a beefy-red appearance, 
and bleeds readily (Fig. 14-3812). Approximately 10% of 
cases have ulcerative les~ons wlth overhanging edges and 
a dry or moist floor (Fig. 14-38 B and C). A membranous 
exudate may cover the floor ol fine granulations, and the 
lesions are modelately painful. Occasional u ses  are mis- 
d~agnosed as carcinoma of the penis. Tlle lesions enlarge 
by autoiuoculatlon and peripheral extension with saiellite 
lesions, and by gradual underminrng of tissue at the 
advancing edge 

The genitalia are involved in 90% of cases, Inguinal region 
in lo%,  anal region III 5% to TO%, and distal sites in 1% to 
5%. Lesions are limited to the genitalla in approximately 
80% of cases and to the inguinal region in less than 5% In 
men, the lesions most commonly occur on the prepuce or 
glans, and in women, leslons on the labia are most common. 

The incubation period is unknown; it may vary between 
8 and 80 days, with a 2- to 3-week per~od being most 
common. 
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Fig. 14-38 A-C. 
Granuloma Ingulnale. 

Persisting sinuses and hypertrophic scars, devoid of 
pigment, are fairly characteristic of the disease. The regional 
lymph nodes are usually not enlarged. In later stages, as a 
result of cicatrization, the lymph channels are sometimes 
blocked and pseudoelephantiasis of the genitals (esthio- 
mene) may occur. Mutilation of the genitals and destruction 
of deeper tissues are observed in some instances. 

Dissemination from the inguinal region may be by hema- 
togenous or lymphatic routes.There may be involvement of 
liver, other organs, eyes, face, lips, larynx, chest, and, rarely, 
bones. During childbearing the cervical lesions may extend 
to the internal genital organs. Squamous cell carcinoma may 
rarely supervene. 

Granuloma inguinale is caused by the Gram-negative 
bacterium Klebsiella gmnzr1omatis.The exact mode of trans- 
mission of infection is undetermined. The role of sexual 
transmission is controversial, but several facton, including 
the genital location of the initial lesion in the majority of 
cases, the relationship of the first lesion to an incubation 
period following coitus, and the occurrence of conjugal 
infection in 12% to 52% of marital or steady sexual partners, 
strongly favor sexual transmission. Also, it has been spec- 
ulated that K. graltulornatis is an intestinal inhabitant that 
leads to granuloma inguinale through autoinoculation, or 
sexually through vaginal intercourse if the vagina is conta- 
minated by enteric bacteria, or through rectal intercourse, 
heterosexual or homosexual. I<. granulomatis probably 
requires direct inoculation through a break in the skin or 
mucosa to cause infection. R o s e  affected are generally 
young adults. 

On histolopc investigation, in the center of the lesion, the 
ep~derm~s is replaced by serum, fibrin, and polymorpho- 
nuclear leukocytes. At the penphery the ep~dermis demon- 
strates pseudoepitheliomatus hyperplas~a. In the dermis 
there 1s a dense granulomatous infiltration composed chiefly 
of plasma cells and histlocytes, and scattered throughout are 
small abscesses contaming polymorphonudear leukocytes. 

Characteristic pale-staining macrophages that have 
intracytoplasmic ~nclusion bodies are found. The parasitized 
hrst~ocytes may measure 20 p or more in d~ameter. The 
ovoid Donovan bodies measure 1 to 2 p n  and may be 
visualized by uslng Giemsa or silver stains.The best method, 
however, is toludine blue staining of semi-thin, plastic- 
embedded sections. Crushed smears of fresh biopsy material 
stained with Wright or Giemsa stain permit the demon- 
stration of Donovan bodies and provide rapid diagnosis. 

Granuloma ingumale may be confused w~th  ulcerations of 
the grom caused by syphilis or carcinoma, but it is d~fferen- 
tiated from these diseases by its long durat~on and slow 
course, by the absence of lymphatic involvement, and, in the 
case of syphilis, by a negative test for syphilis and failure to 
respond to antisyph~litic treatment. It should not be over- 
looked that other venereal d~seases, espec~ally syph~lis, often 
coexist wrth granuloma inguinale. Add~tionally, all pat~ents 
presenting wrth STDs should be tested for HIV infection and 
their sexual partners evaluated Lymphogranuloma venereum 
at an earIy stage would most likely be accompanied by ingui- 
nal adenltis. In later stages when stasis, excoriations, and 
enlargement of the outer gen~talia are common to granuloma 
inguinale and lymphogranuloma vt?nereum, the absence of a 
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positive lymphogranuloma veneteun~ complement-Exation 
test and the presence of Donovan bodles m the lesions 
permit the diagnosis of granuloma inguinale. 

Treatment 
Trimethoprim-sulfamethoxazole, one double-strength tablet 
orally twice a day for a min~mum of 3 weeks, or doxycycline, 
100 mg orally twice a day for a minimum of 3 weeks, are the 
reconimended regimens. Therapy should be continued until 
all lesions have healed completely. Alternative regfmens are 
cipdoxacin, 750 mg orally twice a day for a minimum of 3 
weeks, or erythromydn base, 500 mg orally four times a day 
for a minimum of 3 weeks. Authronycin, 1 g orally once a 
week fop at least 3 weeks, has been a successful new therapy. 
The addition of w aminuglycoside (genhmidn), 1 r n g h  
intmvenouslv e m v  8 h. should be considered il lesions do 
no respond *within the first few days and in HIV-infected 
patients. 

Brown TJ. et al: An ovewiew of sexually transmifted dlseases 
Part I. J Am Acad Dennatol1999:41511. 

Birley H, et ak Sexually transmitted dieases. J Med MioroMol 
2002;51:793. 

Czelusta 4 @t aal: An omruiew of sexually transmitted diseasss 
Part Ill. J Am Acad Dermatol 2000;43:400. 

Hart Gt Donovanosis. Cltn infect Dis 1997;25:24, 
Manders SM, et al: Granuloma lnguinale and HI% J Am Acad 

Dermatol 1997;37:494. 
P'Fanell N: Donovanosis. 5 e x  Transm infect 2002:78:4$2. 
STD Ouidelinee: 2oM. M W R  2002;51:1. 

QONOCOCCAL DERMATITIS 
Primaly gonococc~l dermatitis is a rare infeetion that occurs 
after primary inoculation of the skin from an infected focus. 

It may present as grouped pustules on an erythemakm base 
on the &f, simuIating herpetic whitlow, with or without 
an ascending Iymphangitls. Scalp abscesses in infants may 
occur secondary to direct fetal monitoring in mothers with 
gonorrhea. It may also cause an idammation of the mmedian 
raphae or a lymphangtis of the penis with or without accom- 
panying urethrihk. Treatment is the same as that of gonop 
rheal urethritis. A single oral dose of any of the lollovlng is 
effective, ciprofloxacin 500 mg, ceiixhe 400 a& ofloxaein 
400 mg or levofloxarin 250 mg. For infections acqu~red in 
AsAsia, Xhe Pacific (incloding Hawaii) or California the 
frequency of quinolons-resistant Neisserin gonomkocae is 
enough to recommend non-fluomquinolone treatment be 
utilized. Ceftriaxone is also effective as a 125 mg single 
mtmmuscular dose. 

Gonococcemia 
Gonococcemia is characterized by a hemorrhagic vesiculo- 
pustular eruption, bouts of fever, and arthralgia or actual 
arthritis oE one or several joints. 

The skiin lesions hegin as tiny erythematous rnacnles 
that emlw in* ves~copustules on a deeply erythematous or 
hemorrhagic base or into purpuric macules that may be as 
much as 2 cmin diameter Fig. 14-39j.These purpuric lesion$ 
occur acrally, mastIy on the palms and sole6, and over joints. 
They are accompanied by fever, chills, malaise, migratory 
polyasthralgia, myalgta, and tenosynovitis. The vesico- 
pustules are usually tender and spam, and occur principally 
on the extremities. Involution of the lesions take6 place in 
altouz 4 days. 

Many patients are women with asymptomatic anogenital 
infections in whom dissemination occurs durmg pmgnancy 
or menstmatwn. Liver function abnormal~ties, myoearditis, 
pesicarditis, endwarditis, and meningitis may complicaEe 

F~Q, 14-99 A and 8, C%)nococcemia 
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fh% Wfe&foff. Tn severe orrecurren? case3 comp7ement tleli- fl 
ciency, especially of the late (C5, C6, C7, or C8) compo- Brown TJ, et al: An overview of sexually transmitted diseases 
nents, should be ~nvestigated Part I. J Am Acad Dermatol 1999;41.511. 

The causative organlsm is N go~ton'hoeae. These organ- Harth W, et al. Dermatological symptoms and sexual abuse. J 
isms can at tunes be demonstrated rn the early skin lesion Eur Acad Dermatol Venereol 2000;14:489. 
histologically, by smears, and by cultures. Gonococci may be Mehrany K, et al. Disseminated gonococcemla In! J Dermatol 
found in the blood, gerntourina~y tract, pharynx, joints, and 
skin. 

The skin lesions of gonococcemia may be identical to those 
seen in meningococcemia, nongonococcal bacterial endo- 
carditis, rheumatoid arthritrs, the rickettsia1 diseases, syste- 
mic lupus erythematosus, periarteritis nodosa, Haverhill 
fever, and typho~d fever. Sept~c emboli with any Gram- 
negative organlsm or Candtda classically man~fest as 
hemorrhagrc pustules. 

The treatment of choice for dissemminated gonococcal 
infection is ceftriaxone, 1 glday ~ntravenously or intramuscu- 
larly for 24 to 48 h after improvement begins. Then therapy 
may be switched to either cefixime, 400 mg orally twlce a 
day, or c~profloxacin, 500 mg orally twice a day, ofloxacin, 
400 mg orally twrce a day or  levofloxacrn 500 mglday. 
Treatment with these should continue for a full week. There 

2003:42:208. 
STD Guidelines 2002. MMWR 2002;51:1. 

Acute meningococcemia presents with fever, chills, hypolen- 
sion. and menineitis. Half to two-thirds of oatients develoo a - 
petechial eruption, most frequently on the trunk and lower 
extremit~es, which may progress to ecchymoses, bullous 
hemorrhagic lesions, and ischemlc necrosis (Fig. 14-40). 
Often acral petechiae are present, and petechiae may be noted 
on the eyelids. Angular rnfarctive lesions with an erythe- 
matous rim and gun-metal gray interior are characteristic of 
meningococcal sepsis. Occasionally a ttansient, blanchable, 
morbllliform eruptlon IS the only cutaneous findrng The 
oral and conjunctival mucous membranes may be affected. 
Chronic meningococcem~a 1s characterrzed by acral hemor- 

are many alternate initial intravenous drugs, Including rhagic pustules identical to those found in gonococcal sepsis. 
cefotaxime 1 g every 8 h, ceftizoxlme 1 g every 8 h, or any Meningococcemia primarily affects young children, males 
of the quinolones in intlavenous form. Spectinomycin, 2 g 
intramuscularly every 1 2  h, may be used for pelsons allergic 
to beta-lactam drugs. 

Ciprofloxacin is contraindicated for children under the 
age of 17,  and in pregnant and lactating women. If a 
cephalosporin is used, either doxycycline given 100 mg 
twice a day for 7 days or azithromycin 1 g as a single dose, 
should be given to treat coexisting chlamydia1 infection. 
Serologic testing for HIV infection should also be done as 
well as screening for syphilis. Sex partners within 30  days 
for symptomatic infeclion and GO days for asymptomatic 
infection should be referred for treatment. 

more frequently than females. Patients with asplenia, 
immunoglobulin deficiencies, or inherited or acquired 
deficiencies of the terminal components of complement or 
properdin are predisposed to infection. 

A rare variant is chronic meningococcemia. There are 
recurrent episodes of fever, arthralgias, and erythematous 
macules that may evolve into lesions with central hemor- 
rhage. Patients are generally young adults with fevers lasting 
l2 h interspersed with 1 to 4 days of well-being. 

Tne disease is caused by the fastidious Gram-negative 
diplococcus Neisseiin me?tiitgitides. It has a polysaccharide 
capsule that is important in its virulence and serotyping. 

Fig. 14-40 A and B, Meningococcemia. 
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The human nasopharynx is the only known reservoir, with b i o n s  are the result of seeding of the subcutaneous tissue 
carriage rates in the general population estimated to be 5% during bacteremia. Patients with advanced liver disease are 
to 10%. at particular risk for developing septicemia Other predispos- 

Treatment 1s with penicillin G, 300,000 U/kg/day intra- ing disorders are immunosuppression, alcoholism, diabetes, 
venously up to 24 MUlday for 1 0  to 14  days. Cefotaxime, renal failure, male sex, and iron-overload states. The 
ceftriaxone, chloramphenicol, and tnmethoprim-sulfome- virulence of the bacterium is related to the production of 
lhoxazole are alternatives. One dose of ciprofloxacin 500 mg exotoxin and various other factors. The mortality in patients 
is given after the initlal course of antibiotics to clear nasal with septicemia is greater than 50%. 
carnage. Household members and daycare and close school Treatment of this fulminant infection, which rapidly 
contacts should receive prophylactic theiapy. Rifampin, pmduces septic shock, includes antibiotics, surgical debride- 
10  mglkg every 12 h for 2 days, is an alternate for children. ment, and appropriate resuscitative therapy. Doxycycline 
A polyvalent vaccine is effective against groupsA, C,Y, and together with cefiazidime is the treatment of choice. In 
W-135, and is recommended for high-risk groups. patients with preexisting hepatic dysfunction or immnno- 

compromise and whose wounds are exposed to or acquired 
in saltwater, prophylactic antibiotic coverage with doxycy- 

Ahlawat S, et al: Meningococcal menlngitls outbreak control cline 100 mg every 12 h and cleansing with 0.025% sodium 
Strategies. J Commun Dis 2000;32:264. hypochlorite solution may prevent progressive infection. Ferguson LE, et al: Neissena rnen~ngifid~s: presentation, 
treatment and oreventlon. J Pedlatr Health Care 20M:16:179. 

Nelson CG, et al: Meningococcemia ln a patlent coinfected with Borrenste~n M, et al: lnfecti0nS with Mbno ~Ulnific~s. Dermatol 
hepat~tis C virus and HIV. Emerg Infect Dis 2000;6:646. Clln 2003:21:245. 

Ploysangam T, et ak Chronic rneningoooccemia in ch~ldhood. Chlang SR, et al: Vibrio bulntficus infection. J Mlcrobiol lrnrnunol 
Pedlatr Dermatol 1996;13:483. Infect 2003;36:81. 

Oliver JD: Wound infections caused bv Vibno vulnificus and - 

VlBRlO VULNlFlCUS INFECTION other rnanne bactm'a. Epidem~ol Infect 2005:133:383. 
Patel VJ, et al: Mbno bulnificus septlcaemia and leg ulcer. J Am lnfection with Vibrio uulnificzrs, a Gram-negative rod of the Acad Dematol 2002:46:s144, non-cholera group of vrbrios, produces a expanding Ulusarac 0,  et al: Varied clin~cal presentations of Mbn'o vulntiicus 

cellulitis or septicemia in patients who have been exposed idections. South Med 2004;g7:163 
to the organism, which occurs ma~nly along the Atlantic 
seacoast. i t  may be acquired via the gastrointestinal tract, 
where, after being ingested w t h  raw oysters or other 
seafood, the bacterium enters the bloodstream at the level of 
the duodenum. Pulmonary infection by the aspiration of 
seawater has been reported. Localized skin infection may 
result after exposure of an open wound to seawater. 

Skin lesions characteristically begin within 24 to 48 h of 
exposure, with localtzed tenderness followed by erythema, 
edema, and mdurated plaques.They occur in nearly 90% of 
patients and are most common on the lower extremities. A 
purplish discoloration develops centrally and then undergoes 
necrosn, form~ng hemorrhagic bullae or ulcers (Fig. 14-41). 
Other reported lesions include hemorrhagic bullae, pustules, 
petechiae, generalized macules or papules, and gangrene. 

If the skin is invaded primarily, septicemia may not 
develop, but the lesions may be progressive and at times limb 
amputation may be necessary. With septicemia, cellulitic 

CHROMOBACTERIOSIS AND AEROMONAS 
INFECTIONS 
Chmmobacterla are a Eenus of Gram-nemtive rods that - - 
produce various discolorations on ge la t i  broth. They have 
been shown to be common water and soil saprophytes of the 
southeastern US and Australia. Several types of cutaneous 
lesions are caused by chromobacteria, ranging from 
fluctuating abscesses and local cellulitis to anthrax-like 
carbuncular leslons with lymphangit~s and lymphadeao- 
pathy and fatal septicemia. Chro~nobncterizmz uzolnceunz, 
the most common organism in this genus, produces a vlolet 
pigment. Patients with chronic granulomatons disease may 
be at particular risk. Systemic am~noglycosides are indicated. 

A Gram-negative bacterium, Aeromonas hydrophilin, 
another typical so11 and water saprophyte, may cause slmilar 
skin infections manifesting as cellulitis, pustules, furundes, 
gas gangrene, or ecthyma gangrenosum-like lesions, after 
water-related trauma and abrasions.The treatment of choice 
is ciprofloxacin. 

Cume BJ, et al. Skln infections and lnfestat~~ns in Abongnal 
cornmunitles in northern Australia. Australas J Derrnatol2000; 
41 :139 

Kienzle N, et al: Aeromonas wound infection in burns. Bums 

I 2000;26:478. 
Larka UB, et ai: Aerornonas hydrophrl~a Infections after penetrat- 

Ing foot trauma. J Foot Ankle Su@ 2003;42-305. 
Moore CC, et al: Successful treatment of an infant wlth Chmrno- 

bacfenum viofaceum sepsis. Cl~n lnfect Dis 2001:32:E107. 

SALMONELLOSIS 
Hg. 14-41 Vibrio vulniflcus infection. (Courtesy of curt Samlaska, Salmonellae are a genus of Gram-negative rods that exist in 
M D) humans either in a carrier state or as a cause of active entenc 
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Salii~onelln typhi are acquired by ingestion of contaminated 
food or water. Poultry and poultry products are the most 
important sources and are believed to be the cause in about 
half of common-source epidemics. 

After an incubation period of 1 to 2 weeks, there is 
usually an acute onset of fever, chills, headache, constipa- 
tion, and bronchitis.After 7 to 10  days of fever, diarrhea, and 
skin lesions, rose-colored macules or papules ("rose spots") 
2 to 5 mm in diameter appear on the anterior trunk, between 
the umbilicus and nipples.They occur in crops, each group of 
10  to 20 lesions lasting 3 to 4 days, the total duration of the 
exanthem being 2 to 3 weeks in untreated cases. Rose spots 
occur in 50% to 60% of cases.A more extensive erythema- 
lous eruption occurring early in the course, erythema 
typhosum, is rarely reported, as are erythema nodosum, 
urticaria, and ulcers or subcutaneous abscesses. 

The diagnosis is confirmed by culturing the organism from 
blood, stool, skin, or bone marrow. If the organism is not 
grown on Sl~igeUaSahnonelln medium, or not analyzed 
correctly, it may be erroneously reported as a coliform.The 
preferred antibiotics are either ciprofloxadn or ceftriaxone. 

Occasionally S. typhi may cause skin lesions without 
systemic infection. Also, infection with non-typhoid Sallno- 
nelln, such as S. enterica, may cause enteric fever with rose 
spots. 

Marzano AV, et al: Cutaneous lnfect~on caused by Salmonella 
typh!. J Eur Acad Dermatol Venereol2003;17:575. 

Nlsh~e H, et al: Non-typhoid SalmoneNa lnfectlon associated 
w ~ t h  rose spots. Br J Derrnatol 1999;140:558. 

SHlGELLOSlS 
Shrgellae are small Gram-negative rods that cause bacillary 
dysentery, an acute diarrheal illness. Most cases are a result 
of person-to-person transmiss~on; however, widespread 
ep~demics have resulted from contaminated food and water. 
Small, blanchable, erythematous macules on the extremities, 
as well as petechial or morbilliform eruptrons, may occur. 
Stoll reported a male homosexual who developed a 1-cm 
furuncle on the dorsal penile shaft from which a pure culture 
of Sl~lgelln flexneri was grown. Shigellosis may then occur as 
a purely cutaneous form of STD. Sht~ella and Salntonella are 
among the infect~ons reported to induce the post-dysenteric 
form of Relter syndrome.Therapy with a fluoroquinolone 1s 
curative. 

Stoll DM: Cutaneous shigellosis. Arch Dermatol 1886:122:22. 

HELICOBACTER CELLULITE 
Fever. bacteremia. cellulitis. and arthritis mav all be caused 
by ~ielicobacter 'cinaedi. 'Generally, these 'manifestations 
occur in HlV-infected patients; however, malignancy, 
diabetes, and alcoholism are other predisposing conditions. 
The cellulitis may be multifocal and recurrent, and have a 
distinctive red-brown or copper color with minimal warmth. 
Ciprofloxacin is generally effective. 

Sullivan AK, et al: Recurrent Helicobacter cinaedi cellulitis and 
bacteremia in a patient with HIV infection. Int J STD AIDS 
1997;8:59. 

RHINOSCLEROMA 
Rhinoscleroma is a chronic, inflammatory, granulomatous 
disease of the upper respiratory tract characterized by 
sclerosis, deformity, remission, and eventual debility. Death 
resulting from obstructive sequelae may occur.The infection 
is limited to the nose, pharynx, and adjacent strnctures. 

The disease begins insidiously with nasal catarrh, increased 
nasal secretion, and subsequent c~usting. Gradually there 
ensues a nodular or rather diffuse sclerotic enlargement of the 
nose, upper lip, palate, or neighboring structures (Fig. 14-42). 
The nodules at first are small, hard, subepidermal, and freely 
movable, but they gradually fuse to form sclerotic plaques 
that adhere to the underlying parts. Ulceration is common. 
The lesions have a distinctive stony hardness, are insensitive, 
and are of a dusky purple or ivory color. Hyperpigmentation 
can be expected in dark-complexioned individuals. 

In the more advanced stages of rhinoscleroma, the reactive 
growth produces extensive mutilation of the face andmarked 
disfigurement. Complete obstruction of the nares, superficial 
erosions, and seropurulent exudation may occur. 

A microorganism, I<lebsiella pneuntonine, ssp. rhiizosclero- 
nzatis, first isolated by von Frisch, is the causative agent. 
The rhinoscleroma bacillus is a Gram-negative rod, short, 
nonmotile, round at the ends, always encapsulated in a 
gelatinous capsule, and measuring 2.0 to 3.0 pm. It is found 
in the throats of scleroma patients only 

The disease occurs in both sexes, and is most common 
during the third and fourth decades of life. Although 
endemic in Austria and southern Russia, and occasionally 
found in Brazil, Argentina, Chile, Spain, Italy, Sweden, and 
the US, it is especially prevalent in El Salvador, where many 
workers in the dye industry have been affected. 

In the primary stage of nasal catarrh, the histologic picture 
is that of a mild, nonspecific inflammation. When prolifera- 
tion and tumefaction develop, the granulomatous tumor is 

, Fig. 14-42 
Rhinoscleroma. 
(Courtesy of Jason 

8 Robblns. MD) 

Burman WJ, et al: Multlfocal cellulitis and monoarticular arthritis 
as rnanrfestat~ons of Helicobacter ctnaw'r bacteremia. Ciin 
Infect Dis 1995,20:564. 
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made up largely of plasma cells, Mikulicz cells, an occasional 
hyaline degenerated plasma cell (Russell body), a few 
spindle cells, and fibrosis.The bacilll are found within foamy 
macrophages (Mikulicz cells).They are best visualized with 
the Warthin-Starry silver stain. 

Rhinoscleroma has such dlstinctlve features that its 
diagnosis should not be difficult. The diagnosis depends 
on bacteriologic, h~stopathologic, and serologic tests. Heat- 
killed antigen gives a positive complement-fixation reaction 
with scleroma patients' serum. Xters run as high as 1:1280. 
Clinically, it can be confused with syphilitic gumma, sarcoid, 
leishmaniasis, frambesia, keloid, lepra, hypertrophic forms of 
tuberculos~s, and rhlnospondlosis. 

Treatment 
This disease is usually progressive and resistant to therapy; 
however, it appeam that the fluomquinolones will prove ro 
be the best therapy. Corticosteroids are useful in the acute 
phase. Surgical intervention or C02 laser treatments may 
be needed to prevent airway obstruction or to correct 
deformities. 

Andraca R, et al' Rhinosclemma. Mayo Clln Pmc 1993;68:1151. 
Badla L, et al: A case of timosclemma treated with ctpro- 

floxacln. J Laryngol Otol 2001;115:220. 
Bhargava D, et al: Palatal presentatton of sclemma. J Laryngol 

Otol 2001;i 15679. 
Fernandez-Vozmedtano JM,  et al: Rhinoscleroma in three 

siblfngs. Pedlatr Dermatol 2004;21:134. 

PASTEURELLOSIS 
Priman/ cutaneous (ulceroglandnlar) Pasteurella hemolytica 
infection may occur In batients with skin injury and 
exposure to thls organism.The lacerations become inflamed, 
lymphangitis and fever develop, and axillary lymph nodes 
become enlarged. Diagnosis is based on demonstration of 
the bacteria on culture of the lesions. P, hemolyttca is a 
common pathogen of domestic animals, being assocrated 
with shipping fever in cattle and septicemia in lambs and 
newborn pigs. 

Pasteurella Multocida Infections 
Pasteurella multocida is a small, nonmotile, Gram-negative, 
bipolar-staining bacterium. It is known to be part of the 
normal oral and nasal flora of cats and dogs, but may also be 
an animal pathogen. The most common type of human 
infection follows injuries from animal bites, principally 
cat and dog bites, but also cat scratches. Following animal 
trauma, erythema, swelling, pain, and tenderness develop 
within a few h o u ~  of the bite, with a gray-colored serous 
or sanguinopumlent drainage from the puncture wounds 
(Fig. 14-43).There may or may not he regional lymphadeno- 
pathy or evidence of systemic toxicity such as chills and 
fever. Septicemia may follow the local infection in rare 
cases, and tenosynovitis and osteomyelitis appear with some 
frequency. Though a Gram-negative bacillus, treatment is 
with systemic penicillin G in addition to careful cleansing 
and tetanus prophylaxis. 

Brue C, et al. Pasteurella multocida wound infectton and cellu- 
Ihtls. Int J Dermatol 1994;33:471. 

Chun ML, et al: Postoperative wound infection wlth Pasteurella 
multocidafmm a pet cat. Am J Obstet Gynecol2003;188.1115. 

Luchansky M, et al: Cat biie in an old patient. Eur J Emerg Med 
2003;10:130. 

DOG AND HUMAN BITE PATHOGENS 
I t  is recommended that 311 cat bites and scratches, all sutured 
wounds of any animal source, and any other animal injuries 
of an unusual type or source be treated with antibiotics in I 8 

I 
addition to careful cleansing and tetanus prophylaxis. While 
Pasteurella species (canis in dogs and multocida in cats) are I 
usually present in bite site cultures, a complex mix of various 

1 
! 

other pathogens, such as streptococci, staphyloccocci, 
moraxella, neisseria, fusobacterium, bacteroides, and those 
individually discussed below, make the combination 
amoxicillin-clavulanate the best choice of initial therapy. 
Gatifloxacin and linezolid are other effective medications. 

Capnocytophaga canin~orsus, formerly referred to as DF- 
2, is a Gram-negative rod that is part of the normal oral flora 
of dogs and cats. It is associated with severe septicemia after 1 

I dog bites. Patients who have undergone splenectomy are at 
particular risk. Alcoholism, chronic ~spi ra tory  disease, and 
other medical conditions also predispose to infection; only 
one-quarter of patients were healthy before infection with 
C. canitnorstcr. A characteristic finding is a necrotizing 
eschar at the site of the bite. Fever, nausea, and vomiting 
occur abruptly within 1 to 3 days, and the eschar develops 
soon thereafter. Disseminated intravascular coagulation and 
extensive dry gangrene may complicate the course. Sepsis 
after a dog bite is another hazard faced by splenectomized 
patients in addition to their particular problems with pneu- 
mococcus, H. iirfluenzae group B, bahesiosis, N. menbzgi- 
tides, and groupA streptococcus. C. caizimorsus is difficult to 
identify by conventional cultures. Laboratory personnel I 
need to be aware of the clinical suspicion of infection with 
this organism. A false-positive latex agglutination test for 
cryptococcal antigen in the spinal fluid may occur.Treatment 
is with intensive intravenous antibiotics. In less severely 
affected patients amoxicillin-clavulanate may be effective. 
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zoohelcu7n are other oral and nasal commensals in dogs; 
thus, most reports of human disease follow animal bites. 
Elkenella corrodens, a facultative Gram-negative bacdlus, is 
a normal ~nhabitant of the human mouth. Most infections are 
caused by human bites or fist fights Amoxrcillin-clavulanate 
or penicillin G are effective. 

Bryson MS. et al: Purpura fuiminans associated wlth Capno- 
cytophaga can~rnorsus lnfectlon. Br J Haernatol2003:121:1. 

Griego RD, et ai: Dog, cat, and human bltes. J Am Acad 
Dermatol 1995,33:1019. 

Kravetz JD, et al: Cat-assoc~ated zoonoses. Arch Intern Med 
2002;l 62-1 945. 

Talan DA, et al: Bacteriolog~c analysis of infected dog and cat 
bites. N Engl J Med 1999;340:85. 

GLANDERS 
Once known as equinia, farcy, and malleus, glanders is a 
rare, usually fatal, infectious disease that occurs in humans 
by inoculation with Burkholderia mallez. It is encountered in 
those who handle horses, mules, or donkeys. 

The distinctive skin lesion 1s an inflammatory papule or 
vesicle that arises at the slte of inoculation, rap~dly becomes 
nodular, pustular, and ulcerative, and forms a n  ~rregular 
excavation w~th  undermined edges and a base covered with 
a purulent and sangulneous exudate. In a few days or weeks 
other nodules (called "farcy buds") develop along the 
lymphatics in the adjacent skin or subcutaneous tissues; 
subsequently these break down. In the acute form the skin 
involvement may be severe and accompanied by grave 
diarrhea. In the chronic form there are few skin lesions and 
milder constitutional symptoms, but repeated cycles of 
healing and breakdown of nodules may occur for weeks. 

The respiratory mucous membranes are especially 
susceptible to the disease. After accidental inhalation, first 
catarrhal symptoms are present and there may be ep~staxis 
or a mucoid nasal discharge. The nasal discharge is a 
characteristic feature of the disease. 

The dragnosis is established by finding the Gram-negatlve 
organism in this discharge or in the skm ulcers, and should 
be confirmed by serum agglut~nation.This organlsm has been 
fatal to many laboratory workers, and exposure in this 
setting is Increasing with Burkholdenn mallei considered a 
bioterrorism threat. 

Treatment is ch~efly by Immediate surgical excislon of the 
inoculated lesions and ant~biotics. In vitro, ceftazidime, 
gentamicin, imipeuem, doxycycline, and ciprofloxacin all 
have relrable activity against B. mallel. Imrpenem and doxy- 
cycline combination cured an infected laboratory worker. 

Bov~ne farcy also occurs and is caused by Nocardza 
farcinrcn. Schiff e t  a1 reported a nonimmunocomprornised 
patient with an infected fac~al laceration. Osteomyelit~s 
complicated the course. Amikacin treatment after surgical 
debridement resulted in complete cure. 

Srinivasan A, et al: Glandem in a military research micro- 
biologist. N Engl J Med 2001;345:256. 

Schiff TA, et al: Cutaneous Nocardia faffiinica infection in a non- 
immunacompromised patient. Clin Infect Dis 1993;16:756. 

Melioidosis (Whitmore's disease) is a specific infection 
caused by a glanders-like bacillus, Burkholderin pseudomall~i. 
The d~sease has an acute pulmonary and sept~cemic form 
where multiple milraty abscesses in the viscera occur, result- 
ing in rapid death, Less often it runs a chronic course, wlth 
subcutaneous abscesses and mdhple sinuses of the soft tissues. 
Its cllnical eharacter~stics are similar to glanders, disse- 
minated fungal infections, and tuberculosis. Severe urticaria 
and necrotizing faciitis are uncommon complications. 

Melioldosis is endemic In Southeast Asra and should be 
suspected in m~l~tary  penonnel and travelers who have 
characteristic symptoms of a febnle illness and have been in 
that reglon. Recrudescence of dlsease after a long latency 
period may occur. Diagnosis 1s made from the recovery of 
the bac~llus from the skin lesions or sputum, and by serologic 
tests. 

Effectlve therapy is gurded by the antibiotic sensitivity of 
the spectfic strain. For the acute septisem~c phase, ceftazi- 
d ~ m e  or rmtpenem is indicated. The majority of chronic 
cutaneous mfections respond well to trimethoprim- 
sulfamethoxazole and doxycycline. Maintenance w~th  th~s  
combination should contrnue for 20 weeks. 

Cheng AC, et al: Meliodosis. Clin Micmbiol Rev 2005;18.383. 
Cochrane Database Syst Rev 2001;2:CD001263. 
Dance DA. Mei~o~dos~s as an emerglng global problem. Acta 

Trop 2000;74:115. 
Tran D. et al: Cutaneous rnelloidos~s. Clin Exp Derrnatol 2002; 

27:280. 
Wh~te NJ, et al: Mel~oldos~s. Lancet 2003;361'1715. 

INFECTIONS CAUSED BY BARTONELLA 
Bartonella are aerobic, fastidious, Gram-negative bacilli. 
Several species cause human diseases, Including Bartonella 
henselae (cat-scratch disease and bacillary angiomatosis), 
Bartot~ella qumtana (trench fever and bacillary angioma- 
tosis), Bartonella banlltforn~is (verruga peruana and Oroya 
fever), and Bartonella clarridgelae (a possible cause of eat- 
scratch disease). These agents are transmitted by arthropod 
vectors in some cases. Unrque to t h ~ s  genus is the abil~ty to 
cause vascular proliferation as is seen in bacillary angioma- 
tos~s and verruga peruana.The bartonellao in affected tissue 
stain poorly wrth tissue Gram stain, and are usually identified 
in tissue using modified silver stams such as Warthin-Starry. 
They are difficult to culture, maklng tlssue identification of 
characteristic bac~lli an important diagnostic test. Electron 
microscopy and PCR can be used if routine staining is 
negative. 

Cat-Scratch Disease 
Cat-scratch disease is relatively common. About 22,000 cases 
are reported annually in the US, w ~ t h  between 60% and 
90% of cases occurring m children and young adults 
Cat-scratch disease is the most frequent cause of chronic 
lymphadenopathy in children and young adults. 

B henselae causes the vast majorlty of cases of cat-scratch 
disease.The mfectious agent is transmitted from cat to cat by 
fleas, and from cats to humans by cat scratches or bites.?he 
organism can be found in the primary skin and conjunctival 
les~ons, lymph nodes, and other affected tissues. In 
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geographic areas where cat fleas are present, about 40% of 
cats are asymptomatically bacteremic with this organism. 

The primary skin lesion appears within 3 to 5 days after 
the cat scratch, and may last for several weeks (Fig. 14-44). 
It is present in 50% to 90% of patients.The primary lesion 
is not crusted and lymphangitis does not extend from it.The 
primary lesion may resemble an insect bite but is not 
pruritic.The primary lesion heals within a few weeks, usually 
with no scarring. 

Lymphadenopathy, the hallmark of the disease, appears 
within a week or two, after the primary lesions or between 
1 0  and 50 days (average 17 days) after inoculation. Usually 
the lymphadenopathy is regional and unilateral. Because 
most inoculations occur on the upper extremities, epitrochlear 
and axillary lymphadenopathy is most common (50%), 
followed by cervical (25%) or inguinal (18%). Generalized 
lymphadenopathy does not occur, but systemic symptoms 
such as fever, malaise, and anorexia may be present. W~thout 
treatment the adenopathy resolves over a few weeks to 
months, with spontaneous suppuration occurring in between 
10% and 50% of cases. If the primary inoculation is in the 
conjunctiva, there is chronic granulomatous conjunctivitis 
and preauricular adenopathy-the so-called oculoglandular 
syndrome of Parinaud. Uncommonly, acute encephalopathy, 
osteolytic lesions, hepatic and splenic abscesses, hypercalce- 
mia, and pulmonary manifestations have been reported. In 
addition, erythema nodosum and a diffuse exanthem may 
accompany cat-scratch disease. 

Diagnosis is made lalgely on clinical features.The primary 
skin lesion or lymph node may be biopsied and the 
infectious agent identified. Involved lymph nodes and skin 
lesions demonstlxte granulomatous inflammation with 
central "stellate" necmsis.A semlogic test is available but is 
not reproducibly positive early in the disease, limiting its 
usefulness. Cat-scratch skin testing (Hanger and Rose test) 
can be used but is rarely required if the history and clinical 
features are characteristic. Other infectious and neoplastic 
causes of localized lymphadenopathy, such as tularemia, 
sporotrichosis, atypical mycobacterial infection, and 
Hodgkin's disease, may need to be excluded. 

The vast majority of cases of cat-scratch disease resolve 
spontaneously without antibiotic therapy. Such therapy has 
not been demonstrated to shorten the duration of the disease 
in most typical cases. Fluctuant lymph nodes should be 
aspirated, not incised and drained. In patients with severe 
visceral disease, azithromycin, erythromycin, tetracycline or 
doxcycline is effective. 

i Trench Fever 
Trench fever is caused by Bartonella qulntana, which is 
spread from person to person by the body louse. Urban cases 

i 
I 

of trench fever caused by this agent are now most commonly I 
I seen in homeless lime-infested persons. 

Patients present wlth fever that in~tially lasts about a 
week, then recurs about every 5 days. Other symptoms are I 

headache, neck, shin, and back pain. Endocarditis may occur. 
There are no skin lesions. 

1 

Treatment has not been studied systematically. Ceftriaxone 
for 7 days, followed by erythromycin or another macrolide 
for 2 to 4 months, is one effective regimen. 

Bacillary Angiomatosis 
Bacillary angiomatosis describes a clinical condition charac- 
terized by vascular skin lesions resembling pyogenic 
granulomas (Fig. 14-45). Only two organisms have been 
proven to cause bacillary angiomatosis: B. henselne (the 
cause of cat-scratch disease) and B. quinfann (the cause of 
trench fever). The skin lesions caused by these two agents 
are identical. If the bacillary angiomatosis is caused by B. 
henselae, there is usually a history of cat exposure, and the 
same Bartonella can also be isolated from the blood of the 
source cat. Bacillary angiomatosis caused by B. qzrintana is 
associated with homelessness and louse infestation. The 
incubation period is unknown but may be years. 

Bacillary angiornatosis occurs primarily in the setting of 
immunosuppression, especially AIDS.The helper T-cell count 
is usually less than 50/mL. Other immunosuppressed 
patients, such as those with leukemia or transplants, have 
been reported. Rarely, bacillary angiomatosis can occur in 
HN-negative persons with no apparent immune impairment. 
In immunoincompetent hosts, the bacteria proliferate locally 
and are frequently blood-borne. The local proliferation of 
bacteria produces the angiogenic factor vascular endothelial 
growth factor (VEGF), leading to endothelial cell prolifera- 
tion and the characteristic skin lesions. Immunocompetent 
hosts resist this bacterial proliferation, resulting in granulo- 
matous and necrotic, rather than angiomatous, lesions. 
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Several ditferent iibrms o'f cutaneous lei?ons occur. 'The patfent's 'bfooz. However, these organisms grow very s~owly, 

most common form is lesions resembling pyogenic granulo- so cultures may not be positive for more than 1 month.Thus, 
mas, which may exhibit a surrounding collarete of scale. Less tissue and blood cultures are usually confirmatory in nature. 
commonly, subcutaneous masses, plaques, and ulcerations Antibodies to Bartoizella can be detected in most bacillary 
may occur. A single patient may exhibit several of these angiomatosis cases by an indirect fluorescence assay. 
morphologies. Lesions are tender and bleed easily. Subcutan- Because of its limited availability and background positivity 
eous nodules are also tender and may be poorly marginated. in the general population of cat owners, this test is not 
Lesions may number from one to thousands, usually with generally useful in establishing the diagnosis of bacillary 
the number gradually increasing over time if the patient is angiomatosis. 
untreated. 

In the setting of bacillary angiomatosis, the infection must Treatment 
be considered as multisystem. Bacteremia is detected in Bacillary angiomatosis is dramatically responsive to treat- 
about 50% of AIDS patients with bacillary angiomatosis. ment. Erythromycin, 500 mg four times a day, or doxycy- 
This leads to dissemination of organisms to many visceral cline, 100 mg twice a day, are the treatments of choice. 
sites, but most frequently the lymph node, liver and spleen, Minocycline, tetracycline, clarithromycin, azithromycin, 
and bone are involved. Less commonly pulmonary, gastro- roxithromycin, and chlorampbenicol may also be effective. 
intestinal, muscle, oral, and brain lesions can occur. B. Trimethoprim-sulfamethoxazole, ciprofloxacin, penicillins, 
heizselae is associated with lymph node and liver and spleen and cephalosporins are not effective. Prophylactic regimens 
involvement, whereas B. quitztana causes bone disease and containing a macrolide antibiotic or rifampin prevent the 
subcutaneous masses. Visceral disease can be confirmed by development of bacillary angiomatosis. Treatment duration 
appropriate radiologic or imaging studies. Bone lesions are depends on the extent of visceral involvement. In cases with 
typically lytic, resembling osteomyelitis, In the liver and skin lesions or bacteremia only, at least 8 weeks of treatment 
spleen "peliosis" occurs. Liver function tests characteristi- are required. For liver and spleen involvement 3 to 6 months 
cally demonstrate a very elevated lactic deh~drogenase level, of treatment are recommended, and for bone disease, at least 
an elevated alkaline ~hosphatase level, slight elevation of the 6 months of treatment should be considered. Once treatment 
levels of hepatocellular enzymes, and a normal bilirubin is begun, symptoms begin to resolve within hours to days.A 
level. Lesions on other epithelial surfaces, in muscle, and in Jarisch-Herxheimer reaction may occur with the first dose 
lymph nodes are usually angiomatous. of antibiotic. If patients relapse after an apparent adequate 

Biopsies of bacillary angiomatosis skin lesions have the course of treatment, chronic suppressive antibiotic therapy 
same low-power appearance as a pyogenic granuloma, with should be considered. 
the proliferation of endothelial cells, forming normal small 
blood vessels. Bacillary angiomatosis is distinguished from Oroya Fever and Verruga Peruana 
pyogenic granuloma by the presence of neutrophils through- Oroya fever and veriuga peruana represent two stages of the 
out the lesion, not just on the surface as is seen in a pyogenic same infection. Oroya fever (Carrion's disease) is the acute 
granuloma. The neutrophils are sometimes aggregated febrile stage, and vemga peruana the chronic delayed stage. 
around granular material that stains slightly purple. This These conditions are limited to and endemic in Peru and a 
purple material represents clusters of organisms, which can few neighboring countries in the Andes, and restricted to 
at times be confirmed by modified silver stain such as the valleys between 500 and 3200 m above sea level. Both of 
Steiner stain.Tissue Gram stain does not routinely stain the these conditions are caused by B. bacillifonnis, which is 
bacteria in bacillary angiomatosis lesions. Electron micro- transmitted by a sandfly, usually Lutzomyia vernlcanlm. 
scopy may identify bacteria in cases in which special stains Humans represent the only known reservoir. Men represent 
are negative. Bacillary angiomatosis is easily distinguished about three-quarters of cases and all ages may be affected. 
histologically from Kaposi sarcoma. In patch orplaque lesions After an incubation period averaging 3 weeks, the acute 
of Kaposi sarcoma the new blood vessels are abnormal in infection, Oroya fever, develops. Symptomatology is highly 
appearance, being angulated. Endothelial proliferation in variable. Some patients have very mild symptoms. Others 
Icaposi sarcoma is seen in the dermis around the eccline units, may have high fevers, headache, and artliralgias. Severe 
follicular structures, and existing normal vessels. Nodular hemolytic anemia can develop, sometimes with leukopenia, 
Kaposi sarcoma is a spindle cell tumor with slits rather than and thrombocytopenia. Untreated the fatality rate is 40% to 
well-formed blood vessels. Neutmphils and purple granular 88%, and with antibiotic treatment is still 8%. After the 
material are not found in Kaposi sarcoma, but intracellular acute infection resolves, a latency period follows, lasting 
hyaline globules are present. from weeks to months. The eruptive verruga peruana then 

The natural history of bacillary angiomatosis is extremely occur. They are angiomatous, pyogenic granuloma-like 
variable. In most patients, however, lesions either remain lesions, clinically and histologically virtually identical to the 
stable or the size or number of lesions gradually increases lesions of bacillary angiomatosis (Fig. 14-46). They may be 
over time. The initial lesions are usually the largest, and large and few in number (mular form), small and disseminate 
multiple satellite or disseminated smaller lesions occur, (miliary form), or nodular and deep. Visce~zl disease has not 
representing military spread. Untreated bacillary angioma- been found in verruga peruana, which is rarely fatal. Lesions 
tosis can be fatal, with patients dying of visceral disease or usually spontaneously heal over several weeks to months 
respiratory compromise from obstructing lesions. without scarring. A lasting immunity results from infection. 

The diagnosis of bacillary angiomatosis is virtually always The diagnosis of Oroya fever is made by identifying the 
made by identifying the infectious agent in affected tissue. bacteria within or attached to circulating erythrocytes using 
The organisms can also be cultured from the lesions and the a Giemsa slain. Vemga peruana can be diagnosed by skin 
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lymph nodes, most often in the inguinal or axilla~y reglons. 
In more severe infections, findings of toxicity, prostration, 
shock, and, occasionally, hemorrhagic phenomena prevail. 
Less common symptoms include abdominal pain, nausea, 
vomiting, constipation Followed by diarrhea, generalized 
macnlar erythema, and petechiae, Raeely, vesicular and 
pustular skin lesions occur. I Plague is caused by Y pest&, a pleomorphic, Gram- 
negakive bacillus. The prtncipal animal hosts involved have 
been rock squirrels, prairie dogs, dtipmunks, marmots, 
skunks, deer mice, wood rats, labbits, and hares Trans- 
mission occurs through contact with infected rodent fleas or 
rodents, pneumonic spread, or infected exudates. Xenopsylla 
cheopzs (Oriental rat flea) has t~aditionally been considered I - 
the vector in human outbreaks, but Dtamanzrs montanus, 
Chrnssis bacchl, and Opisocrostis hirszrtais are 9pecies of 

Fig. 14-16 Verruga pemana. (Courtesy of FrancsCo Brava MD) fleas on wild animals responsible for spreading sylvatic 
plague in the US. Rodents carried home by dogs or cats are 

biopsy, showing the same featurn as bacillary angiomatosi~, 
but with the organisms stainlng with Giemsa stain, 

The antibiotic treatment of choice for Oroya fwer is 
chloramphenicol, 2 g/dayY%ince Snhnonella soinfectionis the 
most frequent cause of death. Protection from sandfiy bites 
is all imnortant. 

a potential source-and an important one in veterinarians 
of infection. The bttes, scratches or contact with other 
infectious material while handling iniected cats is an 
increasing risk factor as residential development continues in 
areas of plague foci in the wastern US. In the US, 89% of 
cases since 1945 have occurred m Zhe Rocky Mountain 
states. 

Blood, bubo or parabubo aspirates, e d t e s ,  and sputum 
Amano Y et al: ~artoneliosls in Ecuador. Am J Trap Med HYg should be examlned by smearj stained with Gxam stain or 

I 1997;57174. specific fluareseenh antibody techniques, cultuce, and animal 
Caceres-Rlos H, et al: Ven'Uga perU-. Crlt Rev Oncol 1995; inoculation. A retrospective diagnosis can be made by - - 

t):4/. - 

serologic analysis. Chian CA, et al: Skm manifestations of Baifonelle infection. Int J ne most effective drug against Y; pestis is It Dermetoi 2002;41:461 should be given in doses of 2 glday intramuscularly for 10 Ellis BA, et al: An outhreak of acute bartoneflosis (Oroya fever) h days, Other include gentamicin, chloram- I the Urbamba region of Peru, 1998. Am J Trop Med Hyg 1899; 
61 344. phenisol, the tetracyclimes, and ciprofloxacin. Nearly all 

cases are fatal if not treated promptly. 
t 

Duibai F, et al: H~gh semprevalence to Bartanella quintana in 
homeless patents wlth cutaneous parasitic Infestations In 
downtown Paes. J Am Amd Dermatol2001:44:219. 

Kempf VA, et al: Evidence of a leading mle for VEGF in 
Bsctonella henselae-lnduced endothellal proiiferat~ons. Cell 
Micmbroi 2001:3:623. 

Lamps LW, et al: Gat scratch disease. Am J Ciin Pathol 2004; 
l2l:S71. 

Kosek M, et al: Natural history of infection with Badonella bactlii- 
fonrris in a nonendam~c population. J Infect DiS2000;182:665. 

Metzkor-Cotter E, et al: Long-term serological analysis and 
clinical follow-up of patients with cat scraich dtseasa Clin 
Infect Dis 2003:37:1149. 

Murakaml K, et al: Cat scratch disease. J Infect Chemother 
2002@349. 

Santos R, et al: Bacillary antiomatosls by BamneMa quintana in 
an HIV-infected patient J Am Acad Dermatol 2000;42:299. 

Spach DH, et al: Bartonella-associated infections. lnfeot Dis Glin 
North Am 1998;12:133. 

PLAGUE 
Plague normally involves an interaction amonn Yerstnia 
pestis, mld rodents, and fleas parasitic on thi  rodents. 
Infection in humans with Y pest& is accidental and presents 
usually as bubonic plague. Other dinical forms include 
pneumonic and septicemic plague, 

In the milder form, the initial manifestations are general 
malaise, Iever, and pain or tenderness in areas of regional 

Anonymous: Fatal Kuman plague: Arizona and Colorado, 1996. 
JAMA 1997;278:380. 

Anonymous: Imported plague-New York City, 2002, MMWR 
2003;52:725. 

Gage KL, et al: Cases of cat-associated human plague in the 
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Cun Allergy Asthma Rep 2003;3.304. 

RAT-BITE FEVER 
This febrile, systemic illness is usually acquired by direct 
contact with rats or other small rodents, which carry the 
Gram-negative organisms Spirilluor ininor and Strepto- 
baczllzrs monittfo>'~nis among their oropharyngeal flora. S. 
inoniltfom%lsis the ~ r i n c i ~ a l  cause m the US. Crowded living - 
condiions or wofkiig with rats in medical research or in pet 
shops are predisposing factors in some infected patients. 
Although it usually follows a rat bite, it may follow the 
bites of squirrels, cats, weasels, pigs, and a variety of other 
carnivores that feed on rats. 

There are at least two distinct forms of rat-bite fever: 
"sodolcu," caused by S. ?ninz&s; and septicemia, caused by S. 
mon$lifornsk, otherwise known as epidenric artkritic erythe- 
mn or Have~hiII fover.The latter usually fdllows the bite of a 
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The clinical manifestations of these two infections are similar 
in that both produce a systemic illness characterized by 
fever, rash, and constitutional symptoms. However, clinical 
differentiation is possible. 

In the streptobacillary form, incubation is brief, usually 
lasting 1 0  days after the bite, when chills and fever occur. 
W~thin 2 to 4 more days the generalized morbilliform eruption 
appears and spreads to include the palms and soles. It may 
become petechial. Arthralgia is prominent, and pleural 
effusion may occur. Endocarditis, pneumonia, and septic 
infarcts may occur, and 10% of untreated cases may die from 
these causes. 

Although infection with S. lnilzor also begins abruptly 
with chills and fever, the incubation period is longer, langing 
from 1 to 4 weelcs.The bite site is often inflamed and may 
become ulcerated. Lymphangitis may be present.The etup- 
tion begins with erythematous macules on the abdomen, 
resembling rose spots, which enlarge, become purplish-red, 
and form extensive indurated plaques. Arthritis may rarely 
occur. Endocarditis, nephritis, meningitis, and hepatitis are 
potential complications. Six percent of untreated patients die. 

In both types of disease a leukocytosis of 15,000 to 
3 0 , 0 0 0 / m m ~ s  present, sometimes with eosinophilia. A 
biologic false-positive venereal disease research laboratory 
(VDRL) is found in 25% to 50% of cases.The course without 
treatment is generally from 1 to 2 weeks, though relapses 
may occur for months. 

The diagnosis is confirmed by culturing the causative 
organism from the blood or joint aspirate, or demonstration 
of an antibody response in the streptobacillary form. S. nritzus 
is demonstrable by animal inoculation with the patient's 
blood, usually in the guinea pig or mouse. Their blood will 
show large numben of organisms in Wright-stained smears. 
Demonstration of S. nd1zus in a darlcfield preparation of 
exudate from an infected site establishes the diagnosis. 

Rat-bite fever must be differentiated from erysipelas, pyo- 
genic cellulitis, viral exanthems, gonowccemia, meningo- 
coccemia, and Rocky Mountain spotted fever. 

Prompt cauterization of bites by nitric acid may prevent 
the disease. Cleansing of the wound, tetanus prophylaxis, 
and 3 days of penicillin (2 glday) are recommended for 
patients seen shortly after a bite. Both types respond readily 
to penicillin, tetracycline, or streptomycin theinpy 

Cunn~ngham BB, et al: Rat bite fever. J Am Acad Dermatol 
1998,38:330. 

Freais LK, et ai: Rat blte fever. Clln Ped~atr (Phlla) 2004;43:291. 
Graves MH, et ai: Rat-blte fever. Int J Infect DIS 2001;5:151. 
Kadan D, et al: A case of rat-blte fever. Int Med .I 2002;32:193. 

TULAREMIA 
Tularemia, also known as Oharn's disease or deer fly fever, 
is a febrile disease caused by Francisella tulnreizsis, a short, 
nonmotile, non-spore-forming, G~am-negative coccobacillus. 
Tularemia is characterized by sudden onset, with chills, 
headache, and leukocytosis, after an incubation period of 2 
to 7 days. Its cltn~cal course 1s divided into several general 
types.The causative organism poses a bioterrorism threat. 

The large majonty are the ulceroglandular type, which 
begins wtth a primary papule or nodule that raptdly ulcerates 

Tularemia. (Courtesy 
of James Fitzpatnck. 
M D) 

at the slte of infection. Th~s occurs usually through contact 
wtth tissues or body fluid of infected mammals, via an 
abrasion or scratch (Fig. 14-47), usually on the fingers, neck, 
or conjunctiva. The bites of a tlck, Demrace?zfor nndersonr 
or Amblyo,nmn nmer~cnnum, and of a deer fly, Chlysops 
discnlw, transmit thts disease also, and in such cases prtmary 
lesions ate usually found on the legs or the perineum. The 
primary ulcer IS tender, firm, tndolent, and punched-out, 
with a necrottc base that heals with scar formation in about 
6 weeks. A lymphangitls spreads from the primary leston, 
the regtonal lymph glands become swollen, painful, and 
~nflamed, and tend to break down, forming subcutaneous 
suppurattve nodules resembling those of sporotrichosis.The 
ulcers extend in a chain from the ulcer to the enlarged 
lymphatic glands. 

The course of the ulceroglandular type 1s marked in the 
early stages by headache, anorexia, and vomiting, and by 
articular and muscular pains. The fever is at first continuous, 
varying between 102 and 104" F, and later shows morning 
remissions, then falls by lysis to normal. Other skin lesions 
are encountered in the course of the disease, which are in 
no way characteristic and are probably of a toxic nature. 
A macular, papular, ves~cular, or petech~al exanthem may 
occur. Erythema multiforme and erythema nodosum often 
occur. The clinrcal similarity of the primary ulcer of 
tularemia to a chancre of sporotrichosis 1s important in the 
dlfferent~al diagnosis. 

In the typhoidal type the site of inoculation is not known 
and there is no local sore or adenopathy. This form of the 
disease IS chatactenzed by persistent fever, malaise, gastro- 
intestinal symptoms, and the presence of specific agglutinins 
in the blood serum after the first week. 

Other uncommon types include an oculoglandular form, 
in which primary conjunctivit~s is accompanied by enlarge- 
ment of the regional lymph nodes; the pneumonic type 
wh~ch occurs rarely in laboratory workers and is most severe; 
the orophaiyngeal Iorm wh~ch may occur after ingestion of 
infected and inadequately cooked meat; and the glandular 
type in which there is no primary lesion at the site of 
infection, but there IS enlargement of regtonal lymph glands 
followed by generalized involvement. Several cases, mostly 
in chtldren, have been acquired from cat b~tes, the cats 
having previously bitten infected Abtts.  
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The most frequent sources of human infection are the 
handling of wild rabb~ts and the bite or deer flies or tlcks. 
Outbreaks of the disease occur chiefly at those times of the 
year when contact w ~ t h  these sources of infection is likely. 
No instance of the spread of the infection from person to 
person by contact has been reported. The disease occurs 
most often in the western and southern US, although cases 
have been reported in almost all parts of the US and ~n 
Japan. In Russia and other countries m the northern hemi- 
sphere it may be contracted from polluted water contam- 
inated by infected rodent carcasses. 

A definite diagnosis is made by staining smears obtained 
from the exudate with specific fluorescent antibody. F. 
tularettsis can be cultured only on special media containing 
cystine glucose blood agar or other selective media. Routine 
culture media do not support gmwth. The bacilli can be 
identified by inoculatmg guinea pigs inkraperitoneally with 
sputum or with bronchial or gastnc washings, exudate from 
draining lymph nodes, or blood.The agglutination test is the 
most reliable d~agnostic procedure. The t ~ t e r  becomes 
posltive in the majonty oipatlents after 2 weeks of i1lness.A 
four-fold rise in titer is diagnost~c; a single convalescent titer 
of L160 or greater is diagnostic of past or current infection 

The main histologic feature of tularemia 1s that of a 
granuloma; the tissue reaction consists primarily of a 
massing of endothelial cells and the formation of giant cells. 
Central necrosis and liquefaction occur, accompanied by 
polymorphonuclear leukocytic infiltration. Surrounding this 
is a tuberculoid granulomatous zone, and peripherally 
lymphocytes form a thud zone. Small secondary les~ons may 
develop.These pass through the same stages and tend to fuse 
wlth the primary one. 

All butchers, hunters, cooks, and others who dress rabbits 
should wear protective gloves when doing so. Thorough 
cooking destroys the infection in a rabbit, thus rendering an 
infected animal harmless as food. Ticks should be removed 
promptly, and tick repellents may be of value for people with 
occupations that require frequent exposure to them. 

Streptomycin, 1 g intramuscularly every 12 h for 10 days, 
is the treatment of choice. Obvious chnical improvement 
occurs after 48 h, although the fever may persist for as long 
as a week after treatment is begun. Gentam~cin is also 
effectwe, but the tetracyclines are useful only if given in high 
doses Ior 15  days. In v ~ h o  testing and numerous case reports 
and small case series are documenting the excellent effects of 
the quinolones, especially c~profloxacin, 500 to 750 mg twice 
a day for 1 0  days, or levofloxacin 500 mglday for 2 weeks. 
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BRUCELLOSIS 
Brucellosis is also known as undulant fever. Brucellae are 
Gram-negative rods that produce an acute febrile illness with 
headache. or at times an indolent chronic disease character- - - -  

ized by weakness, malaise, and low-grade fever. It is acquired 
~rimarilv bv contact with infected animals or animal . . 
products Primarily, workers in the meat-packing industry 
are at risk; however, veterinarians, pet owners, and travelers 
who consumeunpasteurized nulk or cheese may also acquire 
the disease. 

Approximately 5% to 10% of patients develop skin 
lesions.The variety of cutaneous man~festat~ons reported 1s 
large. Erytbematous papules, diffuse erythema, abscesses, 
erysipelas-like lesions, leukocytoclast~c vasculitis, thmmbo- 
cytopenic purpura and erythema nodosum-like lesions are 
some possible findings. Biopsy may reveal noncaseating 
granulomas. 

Diagnosis is by culture o i  blood, bone marrow,or @;mulo- 
mas and may be confinned by a rislng serum agglutination 
titer. Tfeatment is with doxycycline and streptomycin in 
combination for 6 weeks. 

Metln A, et ai: Cutaneous findings encountered in bruc~llosls and 
review of the Ihterature. Int J Dermatol 2001;40!434. 

Pappas G, et al: Brucellosis. NEJM 2005;352:2325. 

RlCKETTSlAL DISEASES 
Rickettsiae are obligate, ~ntracellular, Gram-negative 
bacteria. The natural reservoirs of these organisms are 
the blood-suclung arthropods; when transmitted to humans 
through insect inoculation, the rickettsiae may produce 
disease. Most of the human diseases incurred are characler- 
ized by skin eruptions, fever, headache, malaise, and pro- 
stration. Diagnosis is usually made by indirect fluorescence 
antibody testing, which may be confirmed by Western blot, 
and therapy is with doxycycline 100 mg twice a day for 7 
days. In additlon to those discussed in the following sections, 
Q fever, caused by Coxiella bnmettz, is an acute, febrile 
illness from this general class that uncommonly has skin 
manifestations, but these are nonspecific and nondiagnostic 
in nature. 

TYPHUS GROUP 
Louse-home epidemic typhus, caused bv Rickettsin pro- . - 
wnzekii, mouse, cat or rat flea-borne endemic typhus, caised 
by Rlcketfsia typhi, and scrub typhus, a mite-borne infection 
caused by Rickettsia tsutszrga~nushi constitute t h ~ s  goup. 

Epidemic Typhus 
Humans contract epidemic typhus from an infestation by 
body lice (Pedtcuhrs humn~rus var corporrs), which harbor 
the rickettsiae. A. prownzekii is not transmitted trans- 
ovanally, since it kills the louse 1 to 3 weeks after infection. 
For many years humans were the only known vector, but 
several cases of sporadic disease have been reported in 
which there was direct or indirect contact with the flylng 
squ~rrel, and a reservoir apparently exists in this animal. 
Whlle the louse feeds on the person's skin, it defecates.The 
organisms in the feces are scratched into the skin. Some 
2 weeks after Infection the prodromal symptoms of chills, 
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eruption appears on the t n ~ n k  and axillary folds and rapidly 
spreads to the rest of the body, hut usually spares the face, 
palms, and soles. These macules may later become hemor- 
rhagic, and gangrene of the fingers, toes, nose, and earlobes 
may occur. Mortality is 6% to 30% in epidemics, with the 
highest death and complication rates occurring in patients 
over the age of 60. 

Serologic testing using imn~unofluorrscent antibody (IFA) 
and Western blot for specificity becomes positive after the 
eighth to twelfth day of illness. 

Doxycycline, 100 mg twice a day for 7 days, is curative. 
Prophylaxis is by vaccination and delousing; people who 
succulnb are usually living under miserable sanitary 
conditions such as occur during war and following natural 
disasters. Vaccination is suggested for only special high-risk 
groups. 

Brill-Zinsser disease may occur as a recrudescence of 
previous infection, with a similar but milder course of illness, 
which more closely resembles murine typhus. 

Endemic Typhus 
Endemic (murine) typhus is a natural infection of rats and 
mice by R. typhi, sporadically transmitted to humans by the 
rat flea, Xenopsylla cheopis. In south Texas, Rickettsia felis 
is transmitted by cat fleas, with opposums as the natural 
reservoir of disease. It has the same skin manifestations as 
epidemic typhus (Fig. 14-48), but they are less severe, and 
gangrene does not supervene. Approximately 50% of 
patients with mutine typhus had a skin eruption. Serologic 
testing using IFA and Western blot for specificity becomes 
positive in 50% 01 patients at 1 week and nearly all by 
2 weeks. Fever and severe headache are suggestive early 
symptoms. 

This disease occurs worldwide. In the US, the southeastern 
states and those bordering the Gulf of Mexico have been the 
most common sites of incidence. It most often occun in 
urban settings, with peak incidence in the summer and fall. 

Treatment is the same as that for louse-borne (epidemic) 
typhus. 

Scrub Typhus 
Also known as tsotst~gamush~ fever, scrub typhus is charac- 
terized by fever, chills, intense headache, skin lesions, and 

Flg. 14-48 Endemic typhus. (Courtesy of Richard DeVillez. MD) 

at the site of a mite bite, most commonly on the scrotum, 
groin, or ankle. It becomes indurated, and a multilocular 
vesicle rests on top of the papule. Eventually a necrotic ulcer 
with eschar and surrounding indurated erythema develops 
and there is regional lymphadenopathy. Some 10  days after 
a mite bite, fever, chills, and prostration develop, and within 
5 days thereafter pneumonitis and the skin eruption evolve. 
The erythemalous macular eruption begins on the trunk, 
extends peripherally, and fades in a few days. Deafness and 
tinnitus occur in about a fifth of untreated cases. 

Scrub typhus is caused by R. tsutsugamtrshi.The vector is 
the trombiculid red mite (chigger), which infests wild rodents 
in scrub or secondary vegetation in transitional terrain 
between forest. and clearings in Far Eastern countries such 
as Japan, Korea, Southeast Asia, and Australia. 

Serologic diagnosis and treatment is as for other forms 
of rickettsias; however, in areas of the world where there 
is reduced susceptibility to tetracyclines, such as Thailand, 
rifampicin is more reliable. 

SPOlTED FEVER GROUP 
This group includes Rocky Mountain spotted fever, caused 
by R. ~ckettsii; Mediterranean (houtonneuse) fever, which 
when seen in Africa has been called Kenyan or South African 
tick-bite fever, caused by Ricketssia conorii; North Asian ticlc- 
borne rickettsiosis, caused by Ricketssia sibirica; Queensland 
tick tvohus. caused bv Rickettsia australis: African tick-bite ~a . 
fever, caused by Ricketssia africae; Flinders Island spotted 
fever, caused by Rickettsia ltonei; Yucatan spotted fever, 
caused by Rickettsia felis carried by the cat flea vector 
Cte?zocephalides felis; Japanese spotted fever, caused by 
Ricketssia japonica and rickettsialpox; a newly reported 
spotted fever in the US caused by Rickettsia parkeri; and 
Russian vesicular rickettsiosis, caused by R. akari. Only the 
first two types of spotted fevers will be discussed in detail. 
They all are characterized by headache, fever and a rash, the 
latter most frequently being a pink papular en~ption, which 
may have pethichiae, and in the case of African tick-bite 
fever, eschars.All are treated with doxycycline 100 mg twice 
a day for 7 days. Most respond well and complications are 
minimal.Tdcs are the vecton of all but the newly recognized 
disease in theYucatan.Xck prevention strategies are outlined 
in Chapter 21. 

Rocky Mountain Spotted Fever 
One to 2 weeks after the tick bite, there will be chills, fever, 
and weakness. An eruption appears, but unlike typhus it 
begins on the ankles, wrists, and forehead rather than on the 
trunk.The initial lesions are small, red macules, which blanch 
on pressure and rapidly become papular in untreated 
patients. Spread to the trunk occurs over 6 to 18  h, and the 
lesions become petechial and hemorrhagic over a period of 
2 to 4 days (Fig. 14-49). 

A vasculitis of the skin is the pathologic process, and 
R. rickettsii can be found in these initial macules by applying 
a fluorescent antibody technique to frozen sections.This is a 
very specific, but not very sensitive, method. 

In the 10% to 20% of cases without a rash, the risk of a 
delay in diagnosis and a fatal outcome is greatest, with the 
case fatality rate rising precipitously if antibiotics are not 
initiated before the fifth day. An eschar will occasionally 
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Fig. 1449 Rocky Mountain spotted fever. 

Fig. 14-50 Tache 
noire in 
Bouionneuse fever. 

I 
be present at the tick bite site and n a subtle clue to the 
dagnosis. In severe untreated cases a multisystem disorder 
appeaw, with renal, pulmonary, and central and peripheral 
nervous system abnormalities, and hepatomegaly most 
commonly found. Mortality m older persons approaches 
60%: it is far lower in younger patients. 

licks spread the causative organism, R. nckettsii. Principal 
offenders are the wood tick (Dennaccnfor nndersoiir), the 
dog tick (D, vuriabilrr and R. sanguinecis in Anzona), and the 
Lone Star tick (Amblyon~mn an~encanun~). 

Antibodies become positive in the second or  *hid week of 
illness, too lake to be of help when the decision to lnst~tute 
therapy is necessary.This decision is made by clinical consid- 
erations. A clue may be the recent Illness of a pet dog, as 
R rickeftsti will cause symptomatic illness in infected dogs. 

Treatment is with doxycycline 100 mg twice a dey for 
7 days. 

Mediterranean Spotted Fever 
Boutonneuse fever, or Mediterranean fever, is an acute 
febrile disease endemic in southern Europe and northern 
Africa, and is the prototype of the spotted fever group of 
diseases. It affects children mostly and is characterized by a 
sudden onset with chills, high fever, headache, and lassitude. 
The tick bite produces a small, Indurated papule known as 
tache noir, which becomes a necrotic ulcer (Fig, 1450).The 
erythematous macular and papular eruption develops on the 
trunk (Eg. 14-51), palms, and soles. 

The causative organism is R. conon?, transmitted by the 
dog tick, Rhipicephalcts sanguzizeus. 

As with all rickettsia1 diseases, the diagnosis IS confirmed 
w ~ t h  serology and treatment is with doxycyclme. Even 
without therapy the prognosis is good, and complications 
are rare. 

RICKETTSIALPOX 
First recognized in NewYork in 1946, rickettsialpox has been 
found in other cities of the US and in Russia. It is an acute 
febrile disease characterized bv the anoearance of an initial . . 
lesion at the site of the mite bite about a week before 
the onset of the fever,Thls firm, 5- to 15-mm round or oval 
vesicle persists for 3 to 4 weeks and heals with a small 
pigmented scar. Regional lymphadenitis is present.The fever 
is remittent and lasts about 5 days. ChlUs, sweats, headache, 
and backache accompany the fever. A rash resembling 

Jtonneusa fever. 

varicella develops 3 or 4 days after the onset of fever.'hs 
secondary eruption is papulovesicular, numbers approx- 
imately 5 to 50 lesions, and is generalized in  distribution. It 
fades in about 1 week. 

The rodent mite, Allodennnnyssus (Lcponyssoides) 
sangui7zeus, transmits the causative organism, Rickettsia 
akart. The house mouse (Mus mnsculus) is the resewosr. 
All cases have occurred in neighborhoods infested by mice, 
on which the rodent nute has been found. 

Diagnosis Is confirmed by serologic testing. The disease 
is self limited, and c~mplete invoiution occurs in at most 2 
weeks. Doxycyline is the agents of choice for treatment. 
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EHRLICHIOSIS 
These tick-borne orzanisms, which affect phagonltic cells, - . - -  
manifest as a febrile illness accompanied by headache and 
a rash. Human monocytic erhlichiosis (HME) is caused by 
Ehrlichia chaffeensz; human granulocytic erhlichiosis (HGE) 
by the Ehrlirhia (Anaplama) phagocytophlha groups; 
Sennetsu fever, a mononucleosis-type illness, by EhrEchia 
smnetsu; and EhrZi&ia ewingii also occasionally produces a 
s~milar symptomatic illness. 

HME is transmitted by Amblyomma atnericm~um or 
Dermncentor vartablilir. It is most common in men between 
the ages of 30 and 6O.The predominant regions reporting the 
disease are the south central, southeastern, and mid-Atlantic 
states. The same ixodes hcks that transmit Lyme d~sease 
and babesiosis transmit HE, and the ~nfeetion occurs in 
the same geographic areas, the northeast and Pacific 
northwestern US. Coinfection with these agents occurs. 

Skim eruptions are present m only about one-third of 
patients with HME and 10% of those with HGE.The lesions 
are usually present on the trunk and are nondiagnostic. 
A mottled or diffuse erythema, a fine petechial empiion, 
lower extremity vasculitis, or a macular, papular,vencular or 
urticaria1 morphology have all been seen. Acral edema with 
desquamation and petechiae of the palate may be present. 
involvement of the kidneys, lungs, and CNS occun in severe 
cases. 

If the diagnosis IS suspected a compiete hlood count will 
usually show thrombocytopenia and lenkopenia. The leuko- 
cytes should be inspected microscopically for intracyto- 
ptasmic microcolonies called morulae. They are seen more 
frequently in HGE than in HME. Indirect immunofluorescent 
antibodies are posit~ve, but asymptomatic infection is 
frequent and setoprevalence rates are high in endemic areas. 
Culture of the organism is diagnostic. Doxycycline is the 
treatment of choice, 100 mg twice a day for 7 days. Severe 
life-threatening disease is usually seen in the immuno- 
suppressed populat~on. 
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LEPTOSPIROSIS 
Leptospirosis is also lmown as Weilk disease, pretibial fever, 
and ~o ; t  Bragg fever. It is a systemic disease caused by many 
strains of the genus Lizptospira.After an incubation period of 
8 to 12 days,Weil's disease (icteric leptospirosis) starts with 
an abrupt onset of chills, followed by high fever, intense 
jaundice, petechiae, and purpura on hoth skin and mucous 
membranes, and renal disease, manifested by ptoteinuria, 
hematuria, and azotemia. Death may occur in 5% to 10% of 
cases, as a result of renal failure, vascular collapse, or hemor- 
rhage. Leukocytosis of 15,000 to 30,000/mm3 and lympho- 
cytosis in the spinal fluid are commonly present. 

Pretibial fever ("Fort Bragg fever:' anicteric leptosplrosis) 
has an associated acute exanthematous infectious erythema, 
generally most marked on the shins, High fever, conjunctaval 
suffusion, nausea, vomiting, and headache characterize the 
septicemic f i ~ t  stage. This lasts 3 to 7 days, followed by a 
1- to 3-day absence of fever. During the second stage, when 
IgM antibody develops, headache is intense, fever returns, 
and ocular manifestations, such as conjunchval hemorrhage 
and suffusion, ocular pain, and photophobia, are pmminent. 
At this time the emptlon occurs. It consist6 of 1- to 5-cm 
erythematous patches or plaques that histologically show 
only edema and nonspecific penvascular infiltrate, The skin 
lesions resolve spontaneously aftep 4 to 7 days. There may 
be different clinical manifestations from identical strains of 
leptospira. 

Leptospzra tnterrogans, serotype icterokaemorhagiae, 
has been the most common cause ofweil's disease, whe~eas 
pret~bial fever is most commonly associated with serotype 
autumnalis. Humans acquire hoth types accidentally from 
urine or tissues of infected animals, or indirectly from conta- 
minated soil or from drinking or swimmmg in contaminated 
water.%velen to the tropics who enjoy water sports are at 
risk. In the continental US, dogs and cats are the most common 
animal source; worldwide, rats are more often responsible. 
Leptospira enter the body through abraded or &eased skin, 
and the gastrointestinal or upper respiratory tract. 

Leptospirosis may he diagnosed by findmg the causative 
spirochetes in the blood by darkfield microscopy during 
the first week of illness, and by blood cultures, guinea pig 
inoculation, and the demonstration of rising antibodies 
during the second week of the disease. The genus-specific 
hemagglutinin antibody serologic test perm~ts rekatively 
early diagnosis. 

Treatment ryith tetracyclines and penicillin shortens the 
disease duration if given early. Doxycychne, 100 mglday for 
a week is effective in mild disease; however, intravenous 
penicilin is necessary in severely affected patient5.A dose of 
200 mg once a week will prevent mfection while visiting a 
hyperendemic ama. 
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BORRELIOSJS 
Swimchetes in the renus Bowelia are the cause of Lvme 
disease. Thi multlsistem infedion Emt presents with skrn 
Fvldings and over the course of time multiple cutaneous 
signs may occur. These microorganisms are also the cause of 
relapsing fever, an acute illness character~zed by paroxysms 
of fever. The more common type of relapsing fever is tick- 
borne, occasionally being reported m the US. An unknown . louse-home type is endemic only in Ehopia.The nonspecific 
macular or petechial eruptton occurs near the end of the 3- to 
5-day febrile crisis. 

Lyme Disease 
Borrelia burgdorfen m s n  lafo species complex are respons- 
ible for inducing Lyme diseage. These spirachetes are hans- 
mitted to humans by various membem of the family of hard 
ticks, Ixodidae. Four gepomic subspecies are recognized to 
be geographically prominent and cavse varying skin and 
systemic disease manifestations. Borrelia burgdorferi sensu 
shicro causes Lyme disease in the northeast, Midwest, and 
western US, and Bowelicr lonesrari causes disease in the 
southern US where the only skin finding is the diagnostic 
early manifestation, erythema migrans. BmeZia lonesta~ is 
the cuase of STARI, a condition characterized by erythema 
migrans, headache, stiff neck, myalgia, and arthralgia. 

Srreha garctiti and Borrelia afielit are present in Eumpe, 
with the former being the principle agent of Lyme neuro- 
borreliosis and the latter assoctated with anadermat+tis 
chronica atropkicans, lymphocytoma, and, in some cases, 
morphea and lichen sclerosis et atruphieus. If it 1s not treated 
in the early stage, chronic arthritis and neurologic and 
cardiac complications frequently develop. 

Diagnosing early Lyme d'iase dapends on recognition 
of theskin ekpti0n.dppmximately 50% of patients recall a 
tick bite, which leaves a small red macule or papule at the 
site. The areas most often involved are the legs, groins, and 
axilla with adults having lower extremity lesions most often 
and children more likely to manifest erythema migrans on 
the trunk. Three to 32 (median, 7) days after the bite, there 
is gradual expansion of the redness around the papule 
(Fig. 14-52A).The advancing border is usually slightly raised, 
warn, red to bluish-red, and free of any scale. Centrally, the 
site of the bite may clear, leaving only a nng of petipheml 
erythema, or it may remaln red, become indurated, vesicular 
or necrotic in Europe, the large annunlar variety is most 
common, while tn the US the lesions are usually homogen- 
ous or have a central redness. The annular erythema usually 
grows to a media* diameter of 15 cm, but may range from 
3 to 68 cm (Fig. 14-52B). It is accompanied by a burning 
sensation in half the patients; rarely is it pruritic or painful. 
L~calized alopecia may result at the site of erythema migrans. 1 

Twenty-five to 50% of patients will develop multiple 
secondaty annular lesions, similar in appearance to the 
primary lesion, but without indurated centers, and generally 
of smaUer size (Rg, 14-53). They spare the pahns and soles. 
Their number ranges fmm 2 to 100. Wtthout treatment, 
erythema migrans and the secondary lesions fade in a 
median of 28 days, although some may be present for 
months. Of untreated cases, 10% experience recurrences of 

I ~ g .  14-52 A and B, Wherna migrans. 
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Fig. 14-53 Secondary lesions of erythema migrans 

erythema migrans over the following months. European 
cases of Bonelia-induced lymphocytoma occur generally 
early, from the time of erythema migrans until 10 months 
later. These are B-cell proliferations and present as red, 
indurated papules and plaques which occur most commonly 
on the areola or earlobe. 

Diffuse urticana, malar erythema, and conjunct~vitis may 
be present during this early period. Malaise, fever, fatigue, 
headaches, stiff neck, arthralgia, myalgia, lymphadenopathy, 
anorexia, and nausea and vomiting may accompany early 
signs and symptoms of infect~on. Usually the symptoms are 
of mild severity, mimiclclng a sllght flu-like illness, except 
in patients colnfected with babesiosls, as is the case in 
approximately 10% of cases in southern New England. 
Ehrlichla coinfections may also occur, as the latter two 
diseases are also tick-transmitted infections. 

Ten percent of patients eventually develop a chronic 
arthritis of the knees, whlch in half of these leads to severe 
disability. Cardiac involvement occurs most often ln young 
men, with fluctuating degrees of atrioventricular block or 
complete heart block occuning over a brief time (3 days 
to 6 weeks) early in the course of the illness. Neurologic 
findlngs include stiff neck, headache, menmgitis, Bell palsy, 
and cranial and peripheral neuropathies, and are much more 
commonly manifested in European cases. Nonspecific 
findings include an elevated sedimentation rate in 50%, and 
an elevated IgM level, mild anemia, and elevated liver 
function tests in 20%. 

Males and females are equally affected, and the age range 
most commonly affected 1s 20 to 50. Onset of illness is 
generally between May and November, with more than 80% 
of cases in the northern hemisphere identified in June, July, 
or August. In the US, tick transmission of Lyme dlsease is 
by Ixodes scnpulans m the northeast and midwest, Ixodes 
pactficus is incriminated in the west, and ~n the south by 
Amblyom7na amencalzunz. European cases are transmitted 
by the tick Ixodes ~ ~ c ~ i z u s .  

The different subtypes of Borreha present in Europe 
account for the fact that the clinlcal illness resulting from 
infection 1s somewhat different from that seen in the US 
European erythema migrans occurs more often in females. It 
is less likely to have multlple lesions; untreated lesions last 

disease; the arthritis symptoms are prominent in the US but 
unusual in Europe; and the neurologic manifestations differ. 
In Europe, infection may lead to Bannwarth syndrome, 
which is characterized hy focal, severe, radicular pains; 
lymphocytic meningitis; and cranial nerve paralysis. Acro- 
dermatitis chronica atrophicans and some cases of morphea, 
atrophoderma of Pasini and Pierini, anetoderma, and lichen 
sclerosus et atrophicus are late cutaneous sequelae of B. 
afzelii or B. gnrinii infection in Europe. Some patients with 
morphea-type lesions may have histopathologic features of 
an interstitial granulomatous dermatitis with histiocytic 
pseudorosettes present. 

Several cases of transplacental transmission of Borrelia, 
resulting in infant death, has been reported. However, 
studies of Lyme disease in pregnancy have generally failed 
to directly implicate an association with fetal malformations. 

On histologic investigation there is a superficial and deep 
perivascular and interstitial mixed-cell infiltrate. Lympho- 
cytes, plasma cells, and eosinophils may be seen, the latter 
especially prominent when the center of the lesion is 
biopsied. Warthin-Starry staining may reveal spirochetes in 
the upper delmis. 

The clinical finding of erythema migrans is the most sensi- 
tive evidence of early infection. Serologic conversion in the 
US is as follows: 27% when symptoms present for fewer 
than 7 days, 41% with symptoms for 7 to 1 4  days, and 88% 
with symptoms longer than 2 weeks. For this reason the 
diagnosis is made through recognition of erythema migrans. 
While culture and PCR analysis is specific, it is not sensitive 
and is not available in most areas. Serologic testing is then 
the confirmatory test.The screening examination is the ELISA.- 
It is 89% sensitive and 72% specific, so when it is positive or 
indeterminate, a Western blot is used to confirm the result. 
False-positive tests occur in syphilis, pinta, yaws, leptospiro- 
sis, relapsing fever, infectious mononucleosis, and disease 
associated with autoantibody formation. The VDRL is 
negative in B. burgdorferi infection. 

Treatment 
The treatment of choice in adults is doxycyclme, 100 mg 
twice a day for 10 to 30 days. Many authorities recommend 
at least 3 weeks of treatment. Amoxicillin 500 mg twice a 
day for 2 1  days or cefuroxime axetil500 mg twice a day for 
21  days are also effective. Doxycycline is also effective 
agamst Ehrhchia while the beta-lactams are not. Children 
under age 9 should be treated with amoxicillin 20 mg/kg/day 
in dlvided doses. Pregnant women with localized early Lyme 
disease should take amoxicillm; however, if disseminated 
disease is present, parenteral penicillin G or ceftriaxone is 
used. Immunodeficient patients may also benefit from 
intravenous penicillin or ceftriaxone, although the data are 
not robust for t h ~ s  recommendation. 

More aggressive regimens are sometimes necessary for 
carditis and neurologic and arthritic involvement. For Bell 
palsy, first-degree heart block, and the f i s t  course of therapy 
for arthntis, treatment is a 28-day course of oral doxycycline 
or amoxicdlin. For more severe manifestations in the CNS or 
heart and for resistant arthntis, parenteral doslng regunens 
are indicated. 

Tick-control env~ronmental measures and personal 
avoidance strategies are worthwhile when ouldoor activities 
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are planned in Lick-infested areas. Inspecting for ticks 
after returning from outdoor act~vity is a good preventive 
measure.The tick needs to be attached lor more than 24 h to 
transmit disease. Nymphs are small; they may be hard to see 
Beware of the freckle that moves. Prophylactic antibiotic 
therapy wrth one dose of 200 mg doxycycline after a known 
tick bite with a part~ally engorged I ,  scapulans ~n high 
incidence aleas is 87% effective An effective vaccine was 
w~thdrawn from the market due to poor sales. 

Acrodermatitis Chronica Atrophicans 
Also known as pninary d ~ f i ~ s e  atrophy, acmderrnatltis 
chronica atrophlcans (ACA) is characterized by the appear- 
ance on the extremities of diffuse reddish or bluish-red, 
papel-thin shn.  The underlying blood vessels are easily 
seen through the epiderm~s. It occurs almost exclus~vely in 
Europe. 

The disease beglns on the backs of the hands and feet, 
then gradually spreads to mvolve the forearms, then the 
arms, and on the lower extremit~es, knees and shins. Occa- 
sionally, even the tlunk may become involved. 

In the beginn~ng the areas may be slightly edematous and 
scaly, but generally they are level with the skin and smooth 
After several weeks to months the skin has a smooth, soft, 
thin, velvety feel and may easlly be lifted Into fine folds. 
It may have a pecul~ar plnkish gray color and a crumpled 
cigarette-paper appearance. Well-defined, smooth, edema- 
tous, bandlike thickenings develop and may extend from a 
h g e r  to the elbow (ulnar bands) or develop in the skin over 
the shins. With progression of the disease, marked atrophy 
of the skin occurs. 

Subcutaneous fibrous nodules may form, chiefly over the 
elbows, wrists, and knees. They may be single or multiple, 
and are firm and painless. D~ffise extensive calcification of 
the soft tissues may be revealed by radiographic examinat~on. 
Xanthomalous tumon may occur in the skin. Hypertrophic 
osteoarthr~tis of the hands is frequently obseived Occa- 
s~onally, atrophy of the bones of the involved extrem~ties is 
encountered Ulcerations and carcinoma may supervene on 
the atroph~c patches. The d~sease is slowly progressive but 
may remain statlonary for long penods. Patches may change 
sl~ghtly from time to time, but complete involution never 

~ ~ 

OCCUI?.. 
ACA is a spirochetosis, a late sequel of infection with 

Bovrelia afzefii. It is tick-transmitted by Isodes ricittus. 
Nearly all patients with ACA have a positive test for anti- 
bodies to the spirochete, and Warthin-Starry stains demon- 
strate the organism in tissue in some cases.The organism has 
been cultured from skin lesions of ACA. 

Histologically, there is marked atrophy of the epidermis 
and dermis without fibrosis. The elastic tissue is absent, 
and the cutaneous appendages are atrophic. In the dermis 
a bandlike lymphocytic infiltration is seen, which varies in 
abundance according to the stage of the disease. T l~e  epi- 
dermis is slightly hyperkeratotic and flattened, and beneath 
it there is a distinctive narrow zone of connective tissue in 
which the elastic tissue is intact. 

Antibiotic therapy cures most patients with ACA. 

Bauer J, et al: Anetoderam: another facet of Lyrne d~sease? J 
Am Acad Demlatol 2003;48:S86. 

Fig. I+-~ . l  rrlrrldry jeston uu ~uu. (bounesy ur d d 1 8 1 ~  T I I L ~ ~ L ~ L K ,  

MD) 

Eppes SC: Diagnosis, treatment, and prevention of Lyme 
disease in children. Paediatr Drugs 2003;5:363. 

Felz MW, et al: Solitary erythema migmns in Georgia and South 
Carolina. Arch Dermatol 1999;135:1317. 

Grange F, et al: Borrelia burgdorferi-associated lymphocytoma 
cutis simulating a primary cutaneous large B-cell lymphoma. 
J Am Acad Dermatol 2002;47:530. 

Hengge UR, et al: Lyme borreliosis. Lancet Infect Dis 2003; 
3489. 

Lipker D, et al: How accurate is a clinical diagnosis of ECM? 
Arch Dermatol2004;140:620. 

Maraspin V, et al: Solitary borrelial lymphocytoma in adult 
patients. Wien Klin Wochenschr 2DD2:I 14:515. 

Moreno C, et al: interstitial granuiomatous dermatitis with 
histiocytic pseudorosettes? A new histopathologic pattern in 
cutaneous borreliosis. J Am Acad Dermatol 2003;48:376. 

Mullegger FIR: Dermatological manifestations of Lyme 
borreliosis. Eur J Dermatol 2004:14:296. 

Nowakowskl J, et al: Long-term follow-up of patients with 
culture-confirmed Lyme disease. Am J Med 2003;115:91. 

Ozkan S, et al: Evidence for Borrelia burgdorfen'in morphea and 
lichen sclerosus. Int J Dermetol2002;39:278. 

Slater DN: Borrelia burgdorferi-associated ptimary cutaneous B- 
cell lymphoma. Hlstopathoiogy 2001;38:73. 

Smith RO, et al: Clinical characteristics and treatment outcome 
of early Lyme disease in patients with microbiologically 
confirmed erythema migrans. Ann lntem Med 2002;136:421. 

Stack G, et al: Lyme barreliosis. Lancet 2003;362:1639. 
Sterere AC, et al: Prospective study of coinfection in patients 

with erythema migrans. Clin Infect Dis 2003;36:1078. 
Varela AS, et al: First culture isolation of Borreiia (onestan, 

putative agent of southern tick-associated rash illness. J Clin 
Micmbiol 2004;42:1163. 

MYCOPLASMA 
Mycoplasmas are distinct from true bacteria in that they 
lack a cell wall and d~ffer from viruses in that they grow on 
cell-free media. Mycoplasnza ptleunzonzae (Eaton agent) is 
an important cause of acute respiratory dlsease in ch~ldren 
and young adults. It has been est~mated that in the summer 
it may account for 50% of pneumonias. 

Skin eruptions occur during the course of Infection in 17% 
of patients. The most frequently reported IS Stevens-Johnson 
syndrome. Erythema nodosum and G~anottt-Crosti syn- 
drome have been occasionally reported. Other exanthems 
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papular, scarlatinifom, petechlal, purpuric, and morbilliform 
lesions, distributed pnmarily on the trunk, arms, and legs. 
Ulcerative stomatit~s and conjunctivitis may be present. 

The diagnosis of M pneuynontae infectron is made in the 
acute situatron by clinlcal means, but definitive diagnosis is 
made either by culture of the organism or by a rise in the 
specific antibody titer. The serologic procedures used are a 
complement fixation test and a sensitive ELlSA test. Cold 
agglutinins with a titer of 1:128 or more are usually due to 
M. pneuinoiltne infect~on. Occasionally, acmcyanosis may 
occur secondary to cold agglutinin disease, which clears with 
antibiotic therapy. 

Treatment is with either a macrolide (erythromycin, 
azlthromycm or clarithromycin) or doxycycline for 7 days. 

Manohamn S, et al: Gianottl-Crosti syndrome in an adult 
following recent Mycoplasma pneumonia infection Australas 
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CHLAMYDIAL INFECTIONS 
Two species of chlamvdias, Chlamydia trachoii~ntis and 
~hlainydin psittaci, have been recoghized. The two species 
share a major common antigen, and there are numerous 
semtypes within each species. In humans, Chlamydia causes 
trachoma, inclusion conjunctivitis, nongonococcal urethritis, 
ce~vicitis, epididymitis, proctitis, endometritis, salpingitis, 
pneumonia in the newborn, psittacosis (omithosis), and 
lymphogranuloma venereum. 

LYMPHOGRANULOMA VENEREUM 
Lyn~phogra~urlon~a veizereunl (LGV) is a STD caused by 
microorganisms of the Chlamydza bachomnhs group and 
characterized by suppurative inguinal adenitls with matted 
lymph nodes, ingurnal bubo with secondary ulceration, and 
constrtutional symptoms. 

After an incubation period of 3 to 20 days, a primary 
leslon consisting of a 2- to 3-mm herpetifom vesicle or 
eroslon develops on the glans penis, prepuce, or coronal 
sulcus, or at the meatus (Eg. 14-54). In women it occurs on 
the vulva, vagina, or cervix.De lesion IS painless and soon 
becomes a shallow ulceration. The pnmary lesion may also 
be a urethritis. Extragenital primary infections of LGV are 
rare.An ulcerating leslon may appear at the site of rnfechon 
on the fingers, Irps, or  tongue. In patlents w ~ t h  HIV ~nfection, 
a painful perianal ulcer may occur. Primary Iesions heal in a 
few days. 

About 2 weeks after the appearance of the primary les~on, 
enlargement of the regronal lymph nodes occurs (Fig. 14-55). 
In one-third of cases, the lymphadenopathy is bilateral. In 
the rather charactenstic inguinal adenit~s of LGV in men, the 
nodes in a cham fuse together into a large rnass.De color of 
the skin overlying the mass usualIy becomes vrolaceous, the 
swelling is tender, and the bubo may break down, forming 
multiple fistulous openings. Adenopathy above and below 
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the Poupart ligament produces the characteristic, but not 
diagnostic, groove srgn. Along with the local adenitrs there 
may be systemic symptoms of malaise, joint pains, conjunc- 
tivitis, loss of appetite, weight loss, and fever, whlch may 
pemst for several weeks. Cases with septic temperatures, 
enlarged lrver and spleen, and even encephalitrs have 
occasionally been observed. 

Primaty lesions of LGV are rarely observed in female 
patients; women also have a lower incidence of Inguinal 
buboes. Their bubo 1s typically pararectal in locatron. The 
diagnosis IS recognized only much later when the patient 
presents an increasrngly pronounced inflammatory stricture, 
whlch may be annular or tubular, of the lower rectal wall. 
Because most of the lymph channels running from the vulva 
dram into the nodes around the lower part of the rectum, an 
inflammatory reaction in these nodes results in secondary 
involvement of the rectal wall The ~liac nodes may also be 
mvolved. 

LGV may start in the rectum as proctrtis, which may then 
progress to the formation of a stricture.The clinical hallmark 
is bloody, mucopurnlent rectal discharge. The stricture can 
usually be felt wlth the examining finger 4 to 6 cm above 
the anus. Untreated rectal strictures in men and women may 
eventually requirr colostomy.W~th or without rectal strictures, 
women may in later stages of the disease show elephantlasls 
of the genitals with chronic ulcerations and scarnng of the 
vulva (esthiomene) Such a reaction 1s rare in men. 

Cutaneous eruptions take the form of erythema nodosum, 
erythema multlforme, photosens~tivity, and scarlatrnifom 
eruptions. Arthritis associated with LGV involves finger, 
wnst, ankle, knee, or shoulder jolnts. Marked weight loss, 
pronounced secondary anemia, weakness, and mental 
depression are often encountered in the course of the ano- 
rectal syndrome. Colitis resulting from LGV is limrted to the 
rectum and rectoslgmoid structures. Perianal fistulas or 
slnuses are often seen in cases of anorectal LGV. 

Among the various extragenital manifestations that occur 
are glossitis with regional adenrtis; unilateral conjunctivitis 



w~th  edema of the lids caused by lymphatic blockage with 
lymphadenopathy, acute meningitis, meningoencephalitis, 
and pneumonia. 

The complement fixat~on test is the most feasible and the 
simplest serolog~c test for detect~ng antibod~es, which become 
detectable some 4 weeks after onset of i1lness.A tlter of 1 6 4  
is highly suggestive. Microhemagglut~nation inhibition assays 
are also available and not only confirm the diagnosis but also 
identify the shain. Three serotypes, designated L1, L2, and 
W, are known for the LGV chlamydia. Characteristic surface 
antigens allow separation of the LGV chlamyd~as from the 
agents that cause trachoma, inclusion conjunct~v~tis, ureth- 
ntls, and cervicitis, which also belong to the C trndzonzntts 
group. 

LGV occurs in all races and the hlghest mc~dence is 
found in the 20- to 40-year-old group.Asymptomatic female 
contacts who shed the organism from the cervix are an 
important reservoir of infection.The classic disease in men is 
uncommon m ihe US, whereas anorectal LGV has been 
increasing in the homosexual population. 

The characteristic changes in the lymph nodes consist 
of an infectious granuloma with the formation of stellate 
abscesses. There is an outer zone of ep~thelio~d cells with a 
central necrotic core composed of debris of lymphocytes, 
and leukocytes. In lesions of long duratlon plasma cells 
may be present. Stellate abscess also occur in cat-scratch 
d~sease, atyplcal mycobacterial infection, tularemia, and 
sporotrichosis. 

As opposed to LGV, with chancroid a prlmary chancre or 
mult~ple chancroidal ulcers are present and may permit the 
demonstral~on of H, duereyi The skin lesions are character- 
istlc and usually much larger and more persistent than the 
primary lesion of LGV. Donovan bodies are demonstrable in 
granuloma inguinale; however, inguinal adenit~s is not 
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characteristic. Esthiomene may also be seen in both diseases. 

If the primary lesion of LGV 1s well developed, it may be 
confused w~th  the primary leslon of syphilis. In any genital 
lesion, darkfield examination for Treponenza pallidun? 
should be made. Syplulitic ingu~nal aden~tis shows small, 
hard, nontender glands. It should be emphasized ngaln that 
all venereal infections may be mixed infections and that 
observation for simultaneous or subsequent development of 
another venereal disease should be unrelenting.Th~s Includes 
serologic testing for HIV disease. Late stages of LGV 
esthiomene w ~ t h  ulcerating and cicatrizing les~ons have to be 
differentiated from syphtlis by search for spirochetes, the 
serologic tests for syph~lis, and complement fixation tests. 

Treatment 
The recommended treatment is doxycycline, 100 mg twlce 
a day for 3 weeks, An alternative 1s erythromycin, 500 mg 
four times a day for 21 days. Sexual partners w~thin the prior 
30 days should also be treated. The fluctuant nodules are 
aspirated through healthy adjacent normal skin to prevent 
rupture. 
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I CHAPTER 

Diseases Resulting from Fungi and LI 5 Yeasts 

SUPERFICIAL AND DEEP MYCOSES 
Cutaneous infections are divided ~n to  superficial and deep 
mycoses. Most mycohc infections are siperficial and are 
llmited to the stratum comeum, hair, and nails. In contrast, 
most deep mycoses are evidence of disseminated infection, 
typically with a primary pulmonary focus. Although blasto- 
mycosis, hlstoplasmosis, and coccidioidomycosis generally 
appear first as skin lesions, they are almost always evidence 
of a systemic infection.There are a few deep mycoses that 
result from direct inoculation into the skin by a thorn or 
other foreign body These include cutaneous lymphangitic 
sporotrichos~s, primary cutaneous phaeohyphomycosis, and 
chromomycosis. Although phaeohyphomycosis generally 
begims as a skln infection, in lmrnunosuppressed patients 
there is a great risk of dissemination and death. Even cutan- 
eous sporotr~chosls may occasionally disseminate. Although 
most cutaneous aspergillos~s represents cutaneous emboliza- 
tion from a systemic (often a pulmonary) focus, in bum 
victims, Asperg~ltus commonly colonizes the burn eschar. 
' h s  colonization may often be treated with debridement 
alone. Deep incisional blopsies are required to determine if 
there has been invaslon of viable tlssue beneath the eschar. 
Evidence of viable tissue Invasion suggests a likelihood of 
systemic dissemination and is usually an indication for 
systemic antifungal therapy. 

The major fun@ that cause only stratum comeum, hair, 
and nailinfectlon are the dennatophytes.They are classified 
in three genera: Mlcrosporum, Trzchophyton, and Epldenno- 
phytoiz. Superficial fungal infectlons are dlvided mto. 1) 
tinea capitls (ringworm of the scalp and kerion); 2) tinea 
barbae (ringworm of the beard); 3) tinea faclei; 4) tinea 
corporis; 5) tlnea manus; 6) tinea pedis; 7) tinea cruns; and 
8) onychomycosls (fungus infection of the nails). Superficial 
mycoses are subdivided according to the causative dermato- 
phyte. This a important because the antifungal agents vary 
somewhat in spectrum. For instance, higher doses of terbina- 
h e  are requ~red to treat Mtnosporum canis infections 
than are needed to treat Rchophyton spp. The identity of 
the pathogen may also be important to identtfy a zoonotic 
reservoir of Infection (a cat or dog for M cants infections, 
cattle for Trichophyton uerrucosum, rats for granular 
zoophilic Tnchophytolz metagrophytes). 

SUSCEPTIBILITY AND PREVALENCE 
Local and systemic immunosuppression may promote wide- 
spread tinea infection. Local immunosuppression is usually 
related to the use of a potent topical corticosteroid, but may 
also occur with use of a topical calcineurin inhibit0r.A wide 
range of systemically immunocompromised states may result 
in severe Iorms of dermatophyte infection. These include 

primary immunodeficiency syndromes, acquired immuno- 
deficiency syndrome (AIDS), connective tissue disease, and 
cancer chemotherapy. A defective cutaneous barner, as in 
patients with ichthyosls, can also predispose to widespread 
tinea infection. Use of toplcal corticosteroids, occlusion, and 
shaving is assouated with fungal folliculitii. 

Genetlc susceptibility to certain forms of fungal infectlons 
may be related to the types of keratin or degree or mix of 
cutaneous lipids produced. Surface antigens, such as the 
ABO system, may also be important, with patlents with 
blood typeA being somewhat more prone to chronic disease. 

Data from the Icelandic population suggest a prevalence 
of symptomatic mycologically-determined onychomycosis of 
11.1%. The prevalence doubled with a history of cancer, 
psoriasis, tinea pedis interdigitalis, moccasin tinea pedis, 
parents with onychomycosis, children with onychomycosis, 
spouse with onychomycosis, regular swimming, and age 
over 50. Fungal disease accounts for 30% to 40% of all foot 
disease. 

Many individuals will carry Trichoplryton rubruin I 

asymptomatlcally, and this tendency may be lnhented in an 
autosomal-dominant fashlon. When they are exposed to a 
hot humid climate or occlusive footwear, the disease often I 
becomes symptomatic. Reported prevalence rates are I 
therefore heavily affected by climate, footwear, and lifestyle. i 

ANTIFUNGAL THERAPY 
Topical agents provide safe, cost-effective therapy for limited 
su~erficial fun~a l  infections. Available anents include clotri- - - 
mazole, naftifine, miconazole, ciclop~rox, econazole, oxico- 
nazole, ketoconazole, sulconazole, tolnaftate, butenafine, 
and terblnafine. Clotrimazole, miconazole, tolnaftate and 
terblnafine are available without a prescription in the US. 

When considering the use of an oral antifungal agent, 
considerations include the type of infection, organism, and 
spectrum, pharmacokinetic profile, safety, compliance, and 
cost of the antifungal agent. Griseofulvin has a long safety 
record, hut requires much longer courses of therapy than 
newer agents. Topical antifungals remain very cost-effective 
for limited cutaneous disease. 

Various classes of antifungals are In use. The imidazoles 
Include clotrimazole, miconazole, econazole, sulconazole, 
oxiconazole, and ketoconazole. They work by inhibition 
of the cytochrome P45O 14-a-demethylase, an essential 
enzyme in ergosterol synthesis. Nystatin IS a polyene that 
works by irreversibly binding to ergosterol, an essential 
component of fungal cell membranes. Naftifine, terblnafine, 
and butenafine are allylamines, and thelr mode of achon 
is inhib~t~on of squalene epoxydation. The triazoles include 
itraconazole and fluconazole, which affect the cytochrome 
P450 system. As this system is respdnsible for the 
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of which may be life threatening. 
For both itraconazole and griseofulvin, food increases 

absorption. For itraconazole and ketoconazole, antacids, H, 
antagonists and proton pump inhibitors lower absorption. 
Terbinafine is less active against Candida and Microsportrin 
spp in vitro. In vivo, adequate doses can be effective against 
these organisms. Terbinafine has limited efficacy in the 
oral treatment of tinea versicolor but is effective topically. 
Although few drug interactions have been reported with 
terbinafine and the bioavailability is unchanged in food, 
hepatotoxicity, leukopenia, toxic epidermal necrolysis, and 
tasle disturbances occur uncommonly. Ketoconazole has a 
wide spectrum against dermatophytes, yeasts, and some 
systemic mycoses. It has the potential for serious drug 
interactions and a higher incidence of hepatotoxicity than 
other available agents. The risk of liver toxicity with single 
doses is minimal, but for many indications, the drug has 
largely been replaced by fluconazole. 

Fluconazole is mainly used to treat Candido infections, 
but has shown efficacy in the treatment of dermatophytoses 
both in daily and in weekly doses. Patients may have trouble 
remembering intermittent dosing schedules. In one study, 
daily dosing with terbinafine was rated by patients as more 
convenient than monthly pulsed dosing with itraconazole 
and was associated with higher overall satisfaction. 

Both terbinafine and itraconazole have been shown to be 
effective and well tolerated in several studies of the treat- 
ment of tinea capitis and onychomycosis in children, but 
intraconazole has been associated with reports of heart 
failure. 

Voriconazole has exceptional activity against a wide 
variety of yeast, as well as many other fungal pathogens. 
Posaconazole has significant in vitro activity against Candida 
spp, although some resistance has been reported to this drug. 

The echinocandins inhibit P-(13-glucan synthesis, thus 
damaging fungal cell walls. They are active against most 
Candidn spp and fungistatic against Aspergilltls spp. They 
have limited activity against zygomycetes, Cryptococcus 
neofonna~~s  or Fusariu~n spp. Caspofungin was the first drug 
in this class to be marketed in the US for refractory invasive 
aspergillosis. Micafungin also belongs to this class of anti- 
fungal agents. Advelse events are uncommon but include 
phlebitis, fever, elevated liver enzymes, and mild hemolysis. 
The drugs must be given intravenously. Metabolism is mainly 
hepatic. In the setting of candida sepsis, results are similar to 
those achieved with amphotericin B, with substantially lower 
toxicity. They may be used together with other antifungal 
agents in the treatment of life-threatening systemic fungal 
infections, such as disseminated aspergillosis refractory to 
other regimens. 
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TlNEA CAPITIS 
linea capitis, also known as scalp ringworm, can be caused 
by all the pathogenic dermatophytes except for Epidenno- 
phyton floccosllrn and ?i.ichophyton concentricu~n. In the 
US, most cases are caused by ?i.ickopkytoi? tonsurans (which 
has replaced Microsporunz audouiizii as the most common 
pathogen). Pet exposure is associated wit11 tinea capitis 
caused by M. canis. 

l inea capitis occurs mainly in children, although it may be 
seen at all ages. Boys have tinea capitis more frequently than 
girls; however, in epidemics caused by I: to~zsurn~~s there 
is often equal frequency in the sexes. African American 
children have a higher incidence of T. tot~surai~s infections 
than Anglo Americans. The infection is also common among 
Latin American children. 

T. tonsurans produces blaclc-dot ringworm, as well as subtle 
seborrheic-like scaling and inflammatory kerion. Black dot 
tinea may also be caused by Trichoplzyto?? violaceurn, an 
organism rarely seen in the US. Both of these organisms 
produce chains of large spores within the hair shaft (large 
spore endothrix). They do not produce fluorescence with a 
Wood's light. 

The M. cnizis complex includes a group of organisms that 
produce small spores visible on the outside of the hair shaft 
(small spore ectothrix). These fungi fluoresce under Wood's 
light examination. The M. cnnis complex includes M. cai~is, 
M. cnnis distorturn, Microsporuln fermgineum, and Micro- 
sporum audouinii. M. cat~is infections begin as scaly, 
erythematous, papular eruptions with loose and broken-off 
hairs. The lesions commonly become highly inflammatory, 
although M. ntldouiizii has less tendency to produce inflam- 
matory lesions. Deep tender boggy plaques exuding pus are 
known as kerion celsii (Fig. 15-1). Icerion may be followed 
by scarring and permanent alopecia in the areas of inflam- 
mation and suppuration. Systemic steroids for a short period 
along with appropriate antifungal therapy will greatly 
diminish the inflammatory response and reduce the risk of 
scarring, and should be considered in the setting of highly 
inflammatory lesions. 

Asymptomatic carriers of T. tonsura~zs are common, and 
represent a source of infection for classmates and siblings. 
Numerous studies have shown that 5 %  to 15% of urban 
children in western countries have-positive scalp dermato- 
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phyte cultures. In one study, 60% of children with a positive 
scalp culture were asymptomatic.All of these children were 
African American. The presence of scalp scaling and the use 
of a dandruff shampoo were associated with an increased 
likelihood of carrying a fungal organism. It is unlikely that 
dandruff shampoos predispose to tinea. More likely, they 
provide incomplete treatment of minimally symptomatic 
tinea that produces a subtle seborrheic scale. 

The prevalence of various dermatophytes varies 
throughout the world.Where animal herding is an important 
part of the economy, aoonotic fungi account for a significant 
proportion of cases of tinea, In Asia, organisms vary signi- 
ficantly by region. In a study of 204 Iraqi school children 
with tinea capitis, Trichopllyton vemcosurn was the most 
common organism. Both T. rubruin and T. rnentagrophytes 
var. nrei~tagrophytes were more common than 'I: tonsurans. 
In south central Asia, T. violaceuin is the most common 
dermatophytic species isolated, with M. audouinii a close 
second. Other common organisms include liichophyton 
schoenleinii, T. tonsurans, M. gypsermnr, T. verrucosum, and 
T. nzentagroplzytes. In cast Asia, T. viotaceunr and M. f e m -  
gineum are important pathogens. In Europe, African1 
Caribbean immigrants account for a large proportion of new 
patients with tinea capitis. Important pathogens include 
T. tonsurans, M. audouinii vnr. langeronii, Trichophytoll 
soudanense, and T, violaceu7n. Rchophyfon. megninii is a 
rare cause of tinea capitis largely restricted to southwest 
Europe. In Africa, large-scale epidemics are associated with 
T. ssoudanense, I: violaceurn, T. schoenleinii and Microspo- 
rum spp. In Australia, the predominantly white population 
experiences infections mostly with M. canis, but T. toi~surans 
is now equal in prevalence in some areas of the continent. 

Favus Favus, whlch is very rare in the US, appears chiefly 
on the scalp but may affect the glabrous skin and nails. 
On the scalp, concave sulfur-yellow crusts form around 
loose, wiry hairs. Atrophic scarring ensues, leaving a smooth, 
glossy, thin, paper-white patch. On the glabrous skin the 
lesions are pinhead to 2 cm in drameter with cup-shaped 
crusts called scutulae, usually pierced by a hair as on the 
scalp. The scutula have a distinctive mousy odor. When the 
nails are affected they become brittle, irregularly thickened, 
and crusted under the free margins. 

Favus among the Bantus in South Africa is called, in 
Afrikaans, witkop (whitehead). It is also prevalent in the 

Middle East, southeastern Europe, and the countries 
bordering the Mediterranean Sea. 

Pathogenesis and Natural History 
The incubation period of anthropophilic tlnea capitis lasts 2 
to 4 days, although the period is highly variable and asymp- 
tomatic carriers are common. The hyphae grow downward 
into the follicle, on the hair's surface, and the intrafollicular 
hyphae break up lnto chains of spores.There is a period of 
spread (4 days to 4 months) dur~ng which the lesions enlarge 
and new lesions appear. At about 3 weeks hairs break off 
a few millimeters above the skin surface. Wlthin the hair, 
hyphae descend to the upper limit of the keratogenous zone 
and here form Adamson "fringe" on about the 12th day. No 
new lesions develop during the refractory period (4 months 
to several years). The clin~cal appearance 1s constant, with 
the host and paras~te at equihbrium. This is followed by a 
period of ~nvolution in which the formation of spores grad- 
ually diminishes. Zoonotic fungal infections are commonly 
more h~ghly inflammatory, hut undergo similar phases of 
evolution. 

Diagnosis 
Wood's Light 
Ultraviolet (UV) light of 365 nm wavelength is obtained by 
passing the beam through a Wood's Bter composed of nickel 
oxide-containing glass. This apparatus, commonly known as 
the Wood's light, is commonly used to demonstrate fungal 
fluorescence. Fluorescent-positive infections are caused by 1 
M. audouinii, M. canis, M. femgineum, M. distorturn, and I 
T. schoenleinii. In a dark room the skin under this light 
fluoresces faintly blue, and dandruff commonly is bright 1 
blue-white. Infected hair fluoresces bright green or yellow- 
green. The fluorescent substance is a pteridine. Large spore 
endothrix organisms (such as T. tonsurans and T. violaceurn) I 
and T, vemcosunz (a cause of large spore ectothrix) do not 
fluoresce. 

Laboratory Exarninafion 
For demonstration of the fungus in a hrghly inflammatory 
plaque, two or three loose hairs are carefully removed with 
epilating forceps from the suspected areas. If fluoresence 
occurs it is important to choose these haw. Bear in mind that 
ham infected with T tonsurairs do not fluoresce. In "black- 
dot" ringworm or in patients with seborrheic scale, small 
broken fragments of infected hair will adhere to a moist 
gauze pad rubbed across the scalp. The hairs are placed on 
a slide and covered with a drop of a 10% to 20% I(OH 
solution. Then a coverslip is applied, and the specimen is 
warmed until the ham are macerated. Dimethyl sulfoxide 
(DMSO) can be added to the I(OH solution in concentrations 
up to 40%.This additive allows for rapid clearing of keratln 
without heating. Once the hairs have softened, they are 
compressed through the coverslip and examined first w~ th  a 
low-power objective and then with a high-power objechve 
for deta~l. The patterns of endothrix and ectothnx involve- 
ment described above, together w ~ t h  local prevalence data, 
allow for identification of the organism. 

Exact ident~fication of the causative fungus is generally 
determined by culture, although molecular sequencing offers 
a more rapid alternative. For culture, several infected hairs 
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with chloramphenicol, Mycosel agar or dermatophyte test 
medium (DTM). Cultures are best collected by rubbing the 
lesion vigorously with a moistened cotton swab or gauze 
pad, then streaking the cotton over the agar surface. On the 
first three media, a distinctive growth appears within 1 to 2 
weeks. Most frequently the diagnosis is made by the gross 
appearance of the culture growth, together with the micro- 
scopic appearance. In the case of Tnchophyton spp, growth 
on different nutrient agars is often required to identify the 
organisms beyond genus. DTM not only contains antibiotics 
to reduce growth of contaminants but also contains a colored 
pH indicator to denote the alkali-producing dermatophytes. 
A few nonpathogenic saprophytes will also produce alkalin- 
ization and in the occasional case of onychomycosis of toe- 
nails caused by airborne molds, a culture medium containing 
an antibiotic may inhibit growth of the true pathogen. 

T: tonsurans 
This microorganism grows slowly in culture to produce a 
granular or  powdely yellow to red, brown, or buff colony. 
Crater formation with radial grooves may he produced. 
Swollen microconidia may be seen regularly. Diagnosis is 
confirmed by the fact that cultures grow poorly or not at all 
without thiamine. 

T: rnentagrophytes 
The colony is velvety, granular or fluffy. It may be flat or 
furrowed, light buff, white, or sometimes pink. The back of 
the culture can vary from huff to dark red Round mlcro- 
conidia borne laterally and in clusters confirm the d~agnos~s 
wlthin 2 weeks. Spiral hyphae are sometimes prominent. 

T: verrucosurn 
Growth is slow and cannot be observed well for at least 3 
weeks. The colony IS compact, glassy, velvety, heaped or 
furrowed, and usually white, hut may be yellow or gray.The 
colony may crack the agar. Chlamydospores (round swelhngs 
along the hyphal structure) are present in early cultures, and 
mlcroconidia may be seen. 

M. audouinii 
Culture typically shows a slowly growmg, matted, velvety, 
light brown colony, the hack of which 1s reddish brown to 
orange. The colony edge is generally striate, rather than 
smooth. Under the microscope a few large multiseptate 
macroconidia may he seen. M~croconidia in a lateral position 
on the hyphae are clavate. Racquet mycelia, terminal 
chlamydospores, and pectinate hyphae are sometimes seen. 

M. canis 
The culture grossly shows profuse, cottony, aerial myceha 
that are distinctly striate at the periphery, while sometimes 
tending to become powdery in the center.The color is buff to 
hght hrown. The hack of the colony is lemon to orange- 
yellow. There are numerous spindle-shaped thick-walled 
echinulate macroconidia. Clavate microconidia may be 
found along with chlamydospores and pectinate bodies. 

Differential Diagnosis 
Tinea capitis must be differentiated clinically from chronic 
staphylococcal folliculitis, pediculosis capitis, psoriasis, 

alopecia areata, lupus erythematosus, lichen planus, lichen 
simplex chronicus, and various inflammatory follicular 
conditions. The distinctive clinical features of tinea capitis 
are broken-off stumps of hairs, often in rounded patches 
in which there are crusts or pustules and few hairs. The 
broken-off hairs are loose and when examined are found to 
be surrounded by, or contain, the fungus. Diffuse seborrheic 
scaling with hair loss is a common presentation of T. 
tonsu~~nns infections. 

In alopecia areata the affected patches are bald, and the 
skin is smooth and shiny without any signs of inflammation 
or scaling. Stumps of broken-off hairs are infrequently found, 
and no fungi are demonstrable. In seborrheic dermatitis the 
involved areas are covered by fine, dry, or greasy scales. Hair 
may he lost, but the hairs are not hroken.Atopic dermatitis 
is rarely associated with localized scalp involvement, and 
clinical examination frequently reveals more typical general- 
ized findings. In psoriasis, well-demarcated, sometimes 
diffuse, areas of erythema and white or  silver scaling are 
noted. Lichen simplex chronicus frequently is localized to 
the inferior margin of the occipital scalp. In trichotillomania, 
as in alopecia areata, inflammation and scaling are absent. 
Circumscribed lesions are very rare. Serologic testing, scalp 
biopsies, and immunofluorescent studies may he indicated 
if the alopecia of secondary syphilis or lupus erythematosus 
is a serious consideration. It should he noted that adult 
patients with lupus erythematosus are susceptible to tinea 
capitus, which may be photosensitive and difficult to 
distinguish from plaques of lupus without biopsy and KOH 
examinations. 

Treatment 
Numerous clinical trials exist that demonstrate the effective- 
ness of itraconazole, terbinafine, and fluconazole. Despite 
these studies, griseofulvin remains the most commonly used 
antifungal agent in children. It has a long safety record, and 
pediatricians and family practitioners are generally comfort- 
able with the drug. For the ultramicronized form, doses start 
at 10 mglkglday.The tablets can be crushed and given with 
ice cream. GrifulvinV oral suspension is less readily absorbed. 
The dose is 20 mglkglday.'lYeatment should continue for 2 to 
4 months, or for at least 2 weeks after negative laboratory 
examinations are obtained. Doses much higher than those 
reflected in drug labeling are commonly needed. For 
Rchophyton infections, terhinafine is commonly effective in 
doses of 3 to 6 mglkglday for 1 to 4 weeks.AIternate dosing 
schedules for terhinafine include one 250 mg tablet for 
patients over 40 kg, 125 mg (half of a 250 mg tablet) for 
those 20 to 40 kg, and 62.5 mg (one-quarter of a 250 mg 
tablet) for those under 20 kg. Microsporum infections 
require higher doses and longer courses of therapy with 
terbinafine. Itraconazole has been shown to he effective in 
doses of 5 mg/kg/day for 2 to 3 weeks, and fluconazole at 
doses of 6mglkglday for 2 to 3 weeks. Reports of heart 
failure with intraconazole have limited its use. 

Selenium sulfide shampoo or ketoconazole shampoo left 
on the scalp for 5 min three times a week can be used as 
adjunctive therapy to oral antifungal agents to reduce the 
shedding of fungal spores. Combs, brushes, and hats should 
be cleaned carefully and natural bristle brushes must be 
discarded. 
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Prognosis 
Recurrence usually does not occur when adequate amounts 
of griseofulvin, fluconazole, or  terbinafine have been 
taken, although exposure to infected persons, asymptomatic 
carriers, or contaminated fomites will increase the relapse 
rate. Without medication there is spontaneous clearing at 
about the age of 15, except with T. tonsurans, which often 
persists into adult life. 

DERMATOPHnlDS 
In cases of inflammatory t i e a  capitis, widespread "id" 
eruptions may appear concomitantly on the trunk and 
extremities. These are vesicular, lichenoid, papulosquamous 

I 
or pustular. They represent a systemic reaction to fungal 
antigens. Although they are commonly refractory to topical 
corticosteroids, they typically clear rapidly after treatment of 
the fungal infection. 

The most common type of id reaction is seen on the hands 
and sides of the fingers when there is an acute fungus 
infection of the feet. These lesions are mostly vesicular and 
are extremely pruritic and even tender. Secondary bacterial barbae. 
infection may occur; however, fungus is not demonstrable in 
a true dermatophytid. The onset is at times accompanied by ~ i ~ ~ ~ ~ ~ i ~  
fever, anorexia, generalized adenopathy, spleen enlargement, ~h~ clinical diagnosis is confirmed by the microscopic 
and leukocytosis. Dermatophytid reactions due to inflam- mounts of extracted hairs or a biopsy specimen, culture can 
matory tinea capitis may occasionalIy present as widespread be performed on extracted hairs or tissue homogenates of 
eruption, usually follicular, lichenoid or papulosquamous. biopsy specimens, 
Rarely, the eruption may be morbillifonn or scarlatinifotm. 
The erys~pelas-like dematophytid is niost commonly seen 
on the shin, where i t  appears as an elevated, sharply defined, 
erysipelas-like plaque about the size of the hand, usually 
w ~ t h  toe web tinea on the same side.This form of id reaction 
responds to systemic steroids and treatment of the tinea. 

The histolog~cpicture is charactenzed by sponglobc vesicles 
and a superficial, perivascular, predominantly lymphohistio- 
cytic infiltrate. Eosinophils may be present. Diagnosis of a 
dermatophytid reaction 1s dependent on the demonsirahon 
of a fungus at  some site remote from the suspect lesions of 
the dermatophytid, the absence of fungus in the id les~on, 
and involution of the lesion as the fungal infection subsides. 

TlNEA BARBAE 
Ringworm of the beard, also known as tinea sycosis and 
barber's itch, is not a common disease. It occuls chiefly 
among those in agricultural pursuits, especially those in 
contact with farm animals. The involvement is mostly one- 
sided on the neck or face. Two clinical types are distin- 
guished: deep, nodular, suppurative lesions; and superficial, 
crusted, partially bald patches with folliculitis (Fig. 15-2). 

The deep type develops slowly and produces nodular 
thickenings and kerion-like swellings, usually caused by T. 
meiztagrophytes or T vernrcosu~?t.As a rule the swellings are 
confluent and form diffuse boggy infiltrations with abscesses. 
The overlying skin is inflamed, the hairs are loose or absent, 
and pus may be expressed through the remaining follicular 
openings. Generally, the lesions are limited to one part of the 
face or neck in men. The superficial crusted type is charac- 
terized by a less inflammatory pustular folliculitis, and may 
be associated with T violaceunl or T rubrum. The affected 
hain can sometin~es be easily extracted. Rarely, E. floccosuin 
may cause widespread verrucous lesions lcnown as verrucous 
epidemophytosis. 

Differential Diagnosis 
The differential diagnosis includes stapl~ylococcal folliculitis 
(sycosis vulgaris) and herpet~c infections.Tinea barbae differs 
from sycosis vulgaris by usually sparing tho upper lip, and by 
olten being unilateral. In sycosis vulgaris the lesions are 
pustules and papules, pierced in the center by a hair, whlch 
is loose and easily extracted after suppuration has occurred 
Herpetic lnfect~ons usually demonstrate umbilicated vesicles. 
Tzanck preparations have a low diagnostic yleld, but v~ra l  
culture or  direct fluorescent antibody are virtually always 
pos~tive. 

Treatment 
Like tinea capltls, oral antifungal agents are required to cure 
t~nea  barbae. Topical agents are only helpful as adjunctive 
therapy. Oral agents are used in the same doses and for the 
same durations as in tinea cap~tis. 

TlNEA FACIE1 
Fun~a l  infection of the face is frequentlv misdiagnosed. 
'&p'Gal annular rings are usually lacking an2 the lesions are 
exquisitely photosensitive. Frequently a misdiagnosis oI 
lupus erythematosus is made. Biopsies for direct immuno- 
fluorescence often demonstrate some reactants on sun- 
exposed skin, adding to the possible diagnostic confusion. 
Erythematous, slightly scaling, indistinct bolders may be 
present a t  the periphery of the lesions, and are the best 
location for ICOH examination. If topical corticosteroids have 
been used, fungal folliculitis is a frequent finding. A biopsy 
may be required to establish the diagnosis. A high index of 
suspicion is required, as fungal hyphae may be few in number 
or confined to hair follicles. The inflammatory pattern may 
be psoriasiform spongiotic or vacuolar intellace. n ~ e  latter 
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pdderiiBds the pMennal ro perpeiuare coruuslon wlrn lupus 
erythematosus. 

UsuaUy the infection is caused by T. rubrum, T. menta- 
grophytes, or M, cams.linea faciei caused by Microsporum 
nanum has been described m hog farmers, 

If fungal folliculitis is present, oral medication is required. 
If no folliculitis is present, the infection generally responds 
well to topical therapy. Oral agents are appropnate for wide- 
spread infections. 

TINEA CORPORIS (TINEA CIRCINATA) 
linea corporis lncludes all superficial dematophyte infec- 
tions of the skin other than those involving the scalp, beard, 
face, hands, feet, and grom.This form of ringworm is charac- 
terized bv one or more circular. shamlv circumscribed. . " 
slightly erythematous, dry, scaly, usually hypopigmented 
patches. An advancing scaling edge is usually prominent 
(Fig. 15-3). Progressive central clearing produces annular 
outlines that give them the name "ringworm." Lesions may 
widen to form rings many cent~meters in diameter. In some 
cases concentric circles or polycyclic lesions form, making 
intricate patterns. Widespread tinea corpor~s may be the 
presenting srgn of acquired immunodeficiency syndrome 
(AIDS), or may be related to the use of a topical cortico- 
steroid or calcineurin inhibitor. 

In the US, T. rubrum, M. cams, andT. mentagrophytes are 
common causes, although it can be caused by any of the 
dermatophytes. Multiple small lenons are commonly caused 
by exposure to a pet with M. cants. Other zoonotic fungl, such 
as granular zoophilic T. nzerttngrophytes related to Southeast 
Asian bamboo rats, can cause widespread epidemics of 
hlghly lnflammalory tulea corporis. 

Xnea gladlatorum is a common problem for wrestlers. In 
Pennsylvania, dunng the 1998-1999 wrestling season, about 
85% of responding teams had at least one wrestler diagnosed 
wlth nngwom, despite the fact that 97% used preventive 
practices. A third of these teams reported that a wrestler 
missed a match because of the lnfectlon. Opponents, equip- 
ment, and mats represent potential cm>rrr=* nf inf~rtinn 

The diagnosis is relatively easily made by finding the Fungus 
under the microscope in skin scrapings. In addition, skin 
scrapings can be cultured on a suitable medium. Growth 
of the fungus on culture medium is apparent within a weelc 
or two at most and, in most instances, is identifiable to the 
genus level by the gross and microscopic appearance of 
the culture. Biopsy of a chmnic refractory dermatosis often 
reveals tinea incognito. 

Other diseases that may closely resemble tinea corporis 
are pityriasis rosea, impetigo, nummular dermatitis, secondary 
and t e r t i a ~  syphilids, seborrheic dermatitis, and psoriasis. 
These are distinguished by I(OH examination and culture. 

Treatment 
Localized disease without fungal folliculitis may be treated 
with topical therapy Sulconazole (Exelderm), oxiconazole 
(Oxistat), miconazole (Monistat cream or lotion, or Micatin 
cream), clotrimazole (Lotrimm or Mycelex cream), econazole 
(Spectazole), naftifine (Naftin), ketoconazole (Nizoral), 
clclopirox olamine (Loprox), terbinafine (Lamisil), and 
butenafine (Mentax) are currently available and effective. 
Most treatment times are between 2 and 4 weeks with 
twice a day use. Econazole, ketoconazole, oxiconazole, and 
terbtnafine may be used once a day With terbinafine the 
course can be shortened to 1 week. Combination products 
with a potent cortlcosteroid (such as clotrimazole/beta- 
methasone) frequently produce widespread tlnea and fungal 
folliculitis Their use should be discouraged. 

Extensive disease or fungal folliculitis requires system~c 
antifungal katment.  When tlnea corporis is caused by 
T. tonsurans, T. meittagrophytes, or T. rubrum, griseofulvln, 
terbinafine, itraconazole, and fluconazole are all effective. 
Shorter courses are possible with newer antifungals.Terbina- 
fine therapy for M cnizts typically requlres higher doses and 
longer courses of therapy. 

The ultra-micronized form of griseofulvin may be effective 
in doses from 500 to 1000 mglday for 4 to 6 weeks.Approx- 
lmately 10% of individuals will experience nausea or head- 
ache with griseofulvin. These symptoms commonly respond 
to a temporary reduction in dosage. Absorption of griseo- 
fulvln is Improved when given with whole milk or ice cream. 
Effective blood levels In children occur at doses of 10  to 
20 mglkglday, although higher doses are commonly needed. 
Terbinafine at 250 mglday for 1 to 2 weeks; ~traconazole, 
200 mglday for 1 week; and fluconazole, 150 mg once a 
week for 4 weeks, have been effective doses in adults. 

Other Forms of Tinea Corporis 
Fungal Folliculitis (Majocchi Granuloma) and 
Tinea Incognito Occasionally, a deep, pustular type of 
tinea circinata resemblmg a carbuncle or kerion is observed 
on the glabrous skin.Thls type of lesion is a fungal folliculitis 
caused most often by T. rubrum or T. mentagroplzytes ' infecting hairs at the site of involvement. It presents as a 
circumscribed, annular, raised, crusty, and boggy granuloma 
in which the follicles are distended with viscld purulent 
material.These occur most freauentlv on the sh~ns or wrists. 

Fig. 15-3 Tinea corporis. suppressed~patients the lesions may be deep and nodular. 



Often, patients have been treated with a shot-gun approach, 
using both topical corticosteroids and antifungal agents, If a 
topical antifungal has been used recently, ICOH examination 
and culture may be negative. A biopsy may be  required to 
establish the diagnosis. Oral therapy is necessary to cute the 
lesions. 

linea incognito is a term applied to atypical clinical 
lesions of tinea, usually produced by treatment with a tapical 
corticostemid or occasionally a calcineurin inhibitor. The 
lesions are often widespread, and may lack an advancing 
raised scaly border. The b~opsy may be established by KOH 
examination or biopsy. 

77nea lmbricata (Tokelau) linea imbricata is a super- 
ficial fungal infection limited to southwest Polynesla, 
Melanesia, Southeast Asla, India, and Central America. It is 
characterized by concentric rings of scales forming extensive , patches with polyeyclic borders mg. 15-4). Erythema is 
typ~cally minimal. The eruption begins with one Or several 
small, rounded macules on the trunk and arms. The small 
macular patch splits in the center and forms large, flaky 
scales attached at the periphery.As the resultant ring spreads 
penpherally, another bmwn~sh macule appears in the center 
and undergoes the process of splitting and peripheral 
extension. This is repeated over and over agaln. When fully 
developed the eruption is characterized by concentrically 
arranged rings or parallel undulating lines of scales 
overlapp~ng each other like shingles on a roof (inzbrex means 
shingle). 

The causative fungus is T, concentncum. Microscopically, 
the scrapings show interlacing, septate, mycelial filaments 
that branch dichotomously. Polyhednd spores are also 
present. Griseofulvin has been used, but the recurrence rate 
is high. In one study, terbma6ue 250 mglday for 4 weeks was 
effective ln all of 43 patients. Itrazonazole at a dose of 
100 mgfday failed in 4 of 40 patients, but this may reflect the 
dose used in the study. 

TlNEA CRURIS 
linea cruris, also known as jock rtch and crotch ftck occurs 
most frequently in men on the upper and inner surfaces of 
the thighs, espectally during the summer when the humidity 
is h~gh. It begins as a small erythematous and scaling or  
vesicular and crusted patch that spreads penpherally and 
partry clears in the center, so that the patch is characterized 
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chiefly by rts curved, well-defined border, particularly on i b  
lower edge. The border may have vesicles, pustuIes, or  
papules. It may extend downward on the thighs and back- 
ward on the perineum or about the anus. The scrotum is 
mrely involved, 

Etiology and Differential Diagnosis 
Ringworm of the groin usually is caused by T, rubrum, 
T. mentagrophytes, or E. floceosum. Infection w ~ t h  Candida 
nlbicans may closely mimic tinea a r b ,  but is usualiy moister, 
more inflammatory, and associated with satelilte macules. 
Caedzda orten produces collarette scales and satellite 
pustules. 

The crural region is also a common site for erythrasma, 
seborrheir dermatitis, pemphigus vegetans, and intemigin- 
ous psoriasis. Erythrasma often has a copper color, and is 
diagnosed by the Wood's lighi examination, which produces 
coral-red fluorescence. Seborrheic dermatitis generally 
involves the central chest andaxillae in addition to the groin. 
Pemphigus vegetans produces macerated and eroded leslons. 
Biopsy is established by biopsy and immunofluoresence. 
Inverse psoriasis may be associated with collarette scales, or 
with serpiginous arrays of pustules at the border of mflam- 
matdry lesions. When more typical lesions of psoriasis are 
lacking, a biopsy may be required to establish the diagnosis. 

Treatment 
Tho reduction of perspirahon and enhancement of evapora- 
tion from the erural area are important prophylactic measures. 
The area should be kept as dry as possible by the wearing 
of loose underclothing and trousers. Plain talcum powder 
or antifungal powders are helpful. Specific topical and oral 
treatment 1s the same as that described earlier for tinea 
corporis. 

TlNEA OF HANDS AND FEET 
Dermatophytosis of the feet, long popularly called athlete's 
foot, is by far the most common fungal disease. T, rubrum 
causes the majority of infections, and there may be an 
autosomal-dominant predisposition to this form of infection. 
1: rubruin typicalIy pmduces a relatively noninflammatory 
type of dermatophytosls charnetenzed by a dull erythema 
and pronounced silvery scaling that may involve the entire 
sole and sides of the foot, giving a moccasin or sandal 
appearance. One hand may be involved. The eruption may 
also be limited to a small patch adjacent to a fungus-infected 
toenail, or  to a patch between or under the toes. Sometimes 
an extensive, patchy, scaly emption covers most of the 
trunk, buttocks, and extremities. Rarely, there is a patchy 
hyperkeratosis resembling errucous epidermal news. 

Generally, tinea infection of the bands is of the dry, 
scaly, and erythematous type that is suggestive of 1: rubnlm 
infection. Other areas are frequently affected at the same 
t i e ,  especially the combination of both feet and one hand, 

3nea  pedis caused by anthropophylic nichophyton 
mentagrophytes (inteidigitnle) presents wlth three distinct 
appearances, One 1s composed of multilocular bullae involv- 
ing the thin skin of the plantar arch and along the sides of 
the feet and heel. The second presents with erythema and 
desquamatlon between the toes.The third is white superficial 
onychomycosis. In the human immunodeficiency (HIV)- 
positive population, this latter syndrome is usually caused by 
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Fig. 15-5 Bullous tine, 

T. rubrutn. Interdigital tinea must be distinguished from 
simple maceration caused by a closed webspace. TIie latter 
does not respond to antifungal therapy. Interdigital tinea 
must also be distinguished from Gram-negative toe web 
infection. 

T,ichopl~yton ttzeilfagl.ophytes often produces acutely 
inflammatory multilocular bullae (Fig. 15-5). The burning 
and itching that accompany the formation of the vesicles 
may cause great discomfort, which is relieved by opening the 
tense vesicles. They contain a clear straw-colored tenacious 
fluid. Extensive or acute eruptions on the soles may be 
incapacitating. The fissures between the toes, as well as the 
vesicles, may become secondarily infected with pyogenic 
cocci, which may lead to recurrent attacks of lymphangitis 
and inguinal adenitis. Gram-negative toe-web infections may 
also supervene. Ilyperhidrosis is frequently present in this 
type of dennatophytosis.The sweat between the toes and on 
the soles has a high pH, and damp keratin is a good culture 
medium for the fungi. 

Dermatophytid of the hands may be associated with inflam- 
matory tinea of the feet and begins with the appearance of 
groups of minute, clear vesicles on the palms and fingers.Tne 
itching may be intense. As a rule, both hands are involved 
and the eiuption tends to be symmetrical; however, there are 
cases in which only one hand is alfected.The dorsa and sides 
of the feet may also be affected. 

Diagnosis 
Demonstration of the fungus by microscopic examination of 
the scrapings taken from the involved site establishes the 
diagnosis. Copious dry scale from the instep, heel, and sides 
of the foot can be gathered by scraping with the edge of a 
glass microscope slide. Bullae should be unroofed and either 
the entire roof mounted intact or scrapings made from the 
underside of the roof. A drop of a 10% to 20% solution of 
I(OH is added to the material on the glass slide. A coverslip 
is placed over the specimen and pressed down firmly. Gentle 
heat is applied until the scales are thoroughly macerated.The 
addition of 20% to 40% DMSO speeds clearing of keratin 
without the need for heating. A staining method using 100 
mg of chlorazol black E dye in 10  mL of DMSO and adding 
it to a 5% aqueous solution of IKIH can be 1ielpful.Toluidine 

Fig. 15-6 Positive KOH examination. 

Fig. 15-7 False-positive "mosaic" hyphae (artefact). 

blue, 0.1%, can also be used on thin specimens, but contains 
no clearing agent to dissolve keratin. 

The mycelium (Fig. 15-6) may be seen under low power, 
but better observation of both hyphae and spores is obtained 
by the use of l o x  objective with the condenser cranked 
down or the light aperture closed by two-thirds.The lines of 
juncture of normal epidermal cells dissolve into a branching 
network that may easily be mistaken for fungus structures 
("mosaic false hyphae") (Eg. 15-7).This is the most common 
artifact misinteipreted as a positive I<OH examination. Cotton 
and synthetic fibers from socks may also mimic hyphae. 

Material nlay also be placed on Sabouraud dextrose agar, 
Sabouraud agar with chloramphenicol, Mycosel agar, or 
DTM. The last three agars inhibit growth of bacterial or 
saprophytic contaminants. The last two may inhibit some 
pathogenic nondermatophytes. The alkaline metabolites 
produced by growth of dermatophyles change the color of 
the pI-I indicator in DTM medium from yellow to red. 

Prophylaxis 
Hyperhidrosis is a predisposing factor for tinea infections. 
Because the disease often starts on the feet, the patient 
should be advised to d ~ y  the toes thoroughly after bathing. 
D~yness of the parts is essential if reinfection is to be 
avoided. 

The use of a good antiseptic powder on the feet after 
bathing, particularly betwee11 the tdes, is strougly advised for 
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susceptible persons.Tolnaftate powder Finactin powder) or 
Zeasorb medicated powder are excellent dusting powders 
for the feet. Plain talc, cornstarch, or rice powder may be 
dusted into socks and shoes to keep the feet dry. Periodic use 
of a topical antiiungal agent may be required, especially 
when hot occlusive footwear is worn. 

Treatment 
Clotrhnazole, miconazole, sulconazole, oxiconazole, ciclopirox, 
econazole, ketoconazole, naftifine, terbinafine, flutnmazol, 
bifonazole, and butenafine are effective topical antifungal 
agents. When there is significant maceration between the 
toes, the toes may be separated by foam ar cotton inserts in 
the evening Aluminum chloride 10% soIution or aluminum 
acetate, 1 part to 20 parts of water, can be beneMal.Topical 

are effective against Gram-negatlve organlsrns, are helpful 
antibiobc ointments, such as gentamicin (Garamycin), which Fig. 15-8 Superficial white onychom~cosis. 

additions in some moist interdrgital les~ons. In the ulcerative 
type of Gram-negative toe web infections, systemic anti- 
biotic therapy is necessary. (See Chapter 14  for a discussion 
on Gram-negative toe-web infections.) Keratolytic agents 
contaimng salicylic acid, resorcino1, lact~c acid, and urea may 
be useful in some cases, although all may lead to maceration 
if occluded. 

Treatment of fungal infection of the skrn of the feet and 
hands with griseofulvin in doses of 500 to 1000 mglday can 
be effective. Dosage for children is 10 to 20 mglkglday. The 
penod of therapy depends on the response of the lesions. 
Repeated 1U)H scrapings and cultures should be negative. 
Much shorter courses are possible with newer antifungal 
agents. Recommended adult dos~ng for terbinafine is 
250 mglday for 1 to 2 weeks: for itraconazole, 200 mg twice 
a day for 1 week; and for fluconazole, 150 mg once a week 
for 4 weeks.Abbreviated schedules and intermittent dosing 
with other agents may be possible, but require further study. 
In one small study, itraconazole was given in doses of 100 mg 
twice a day imme&ateIy after meals on 2 consecutive days. 
The regimen produced good to excellent responses in all 
patients within 1 4  days. 

Onychomycosis (Tinea Unguium) Onycbomycosis is 
defined as the infection of the nall plate by fungus and 
represents up to 30% of diagnosed superficial fungal infec- 
tions. T. rubrum accounts for most cases, but many fungi may 
be causative. Other etiologic agents include E. floccosunz and 
various species of Microsporuin and lhchophyton fung~. It 
may also be caused by yeasts and nondermatophytic molds. 

There are four classic types of onychomycosis: 
1. Distal subungual onychomycosis: primarily involves 

the distal nallbed and the hyponychinm, with 
secondary involvement of the underside of the nail 
plate of fingernails and toenails. Usually caused by 
T. rubrum. 

2. Wh~te superficial onychomycos~s (Etg. 15-8) 
(leukonychla tr~chopbytica): this is an invasion of the 
toenail plate on the surface of the nail. It is produced by 
T. mentagroplzytes, species of Cephalosporium and 
Aspergillus, and Fusanum oxysporum fungi. In the 
HIV-positive population, it is commonly caused by 
I: rubrutn. 

3. Proximal subungual onychomycosis (Fig. 15-9): involves 
the nail plate mainly from the proximal nailfold, 

Fig. 15-9 White 
pmx~mal subungual 
onychornycosis. 

producing a specific clinical picture. It is produced by 
T. rubrum and T. megnin~i, and may be an indication of 
HN infection. 

4. Candida onychomycosis produces destruction of the 
n d  and massive nallbed hyperkeratosis. It is due to 
C. albzcans and is seen in patients will chronic 
mucocutaneous candidiasa. 

Onychomywsis caused by T. rubrum usually starts at the 
distal comer of the nail and involves the junction of the nail 
and its bed.A yellowish discoloration occun, which spreads 
proximally as a streak in the nail. Later, subungal hyper- 
keratosis becomes pmmrnent and spreads until the entire 
nail is affected. Gradually the entire nail becomes brittle and 
separated from its bed as a result of the piling up of sub- 
ungual letatin. Engemails and toenails present a similar 
appearance, and the skin of the soles is likely to be involved, 
with characteristic branny scaling and eMhema. 

Onychomycosis caused by T. mentagropkytes is usually 
superficial, and there is no paronychlal inflammation. The 
infection generally begins with scahng of the nail under the 
overhanging cuticle and remains locaIized to a portion of the 
nail. In t i e ,  however, the entire nail plate may be involved. 
White superficial onychomycosis is the name glven to one 
type of superficial nail infection caused by this fungus in 
which small, chalky white spots appear on'or in the nail 
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pJare. Lney sci Supernclal ma1 rrley may ur easlry brraveu 
off, T. v~olaceum, T. schoenle~~zrt, and T. tonsurans occa- 
sionally invade the nails, as does ntchosporon beigelit, 

Scopulanopsis brGvlc~ul1~ has been infrequently isolated 
from onychomycosis. Infection usually begins at the lateral 
edge of the nail, burrows beneath the plate, and produces 
large quantities of cheesy debris. Nattrass~a mangiferae 
(He~tdersonzrla torulotdea) and Sy ta l~d i l ln~  hyalinum 
have been reported to cause onychomycosis, as well as a 
moccasin-type tlnea pedis. In addltion to the more common 
features of onychomycosis, such as na~l-plate thickening, 
opacification, and onycholysis, features of infection with 
these fungi include lateral nail invasion alone, paronychia, 
and transverse fracture of the proxtmal nail plate. When 
these agents are suspected, culture must be done with a 
medlum that does not contam cyclohex~mide (found in 
Mycosel agar). Oral lcetoconazole and griseofulvin are not 
effect~ve in the treatment of these organisms. 

The pathogen 1s heavily influenced by hered~ty, geography, 
and footwear. In the US, most tinea pedis and onycho- 
mycosls are caused by T. rubrum. In a rural school in Mexico 
where most people wear nonocclus~ve leather sandals, 
Tnchosporo~~ cutaneum, Candzda spp and Tnchophyton 
mentagrophytes accounted for most infection. T. rubrum 
was not isolated in any patient. Cutaneous Scytalidium 
infections are common in patients from the tropics, espe- 
clally the West Indies and Afnca. They commonly carry 
the organism wlth them, even when they emigrate to more 
temperate chmates. 

Diagnosis 
The demonstration of fungus is made by microscopic exam- 
ination or by culture. The submitted clippings or curettings 
must include dystrophic subungual debris. Immediate 
examination may be made if very thin shavings or curettings 
are taken from the diseased nailbed and examined with 
ICOH so1ution.A variety of stains such as chlorazole black E 
can be added to improve sensitivity. Specimens can also be 
sent for histologic examination or culture. 

Histopathologic examination with periodic acid-Schiff 
stain (PAS) has been found to be 41% to 93% sensitive in 
various studies. It has proved more sensitive than either 
ICOH or culture in several studies. In one study, in which histo- 
logy was 85% sensitive, KOH dissolution and centrifugation 
combined with PAS was 57% sensitive, while calcofluor 
white fluorescent staining and chlorazol black E were each 
found to be 53% sensitive. Culture on Sabouraud agar with 
cbloramphenicol and cycloheximide (Mycosel) agar was 
32% sensitive. Other studies have shown the sensitivity of 
culture to be 30% to 70%. Combining I(OH and culture has 
yielded sensitivities in the range of 80% to 85%. 

Both office and central laboratories can be used to isolate 
fungi, but false-negative results are common in both settings. 
In one study, office DTM culture was positive in 102 of 184 
patients (55%), while the central laboratory detected the 
infection in 78 of 184 (42%). The two tests were in agree- 
ment (both positive or both negative) in 114 of 184 patients 
(62%). In a similar study, DTM cultures were positive in 
51% (n = 343,  while central laboratory cultures were posi- 
tive in 44% (n = 297).The two cultures were in agreement in 
68% of cases. Dermatophytes accounted for about 90% of 
the confirmed infections in each study. 

of methods are still in use. KOH has the advantage of belng 
performed rapidly in the office. Histologic examination 
usually provides results w~thin 24 h, while culture can take 
days to weeks. Identification of genus and species n only 
possible with culture. 

Differential Diagnosis 
Dystrophic nails can be produced by psoriasis, lichen planus, 
eczema and contact dermatitis, and may be clinically indis- 
tinguishable from fungal na~ls. C o n h a t o r y  tests to identify 
the fungus are mandatory in order to establish a diagnosis. 
Psorias~s may involve other nails with pitting, onycholysis, 
oil spots, salmon patches or by heaped-up subungual keratin- 
1zatlon.Typical features of psorias~s may be present on other 
areas of skm. Lichen planus may produce rough nails or 
pteryglum formation and may involve the oral mucosa or 
skin. Eczema and contact dermat~tis affect the adjacent 
nailfold. Hyperkeratotic ("Norwegian") scabies can also 
produce dystrophic nails, but is associated wlth generalized 
hyperkemtosis. 

Onychomycos~s among psorias~s patients 1s reported with 
varylng prevalence, but occurs roughly in the range of 22% 
compared to 13% for patients with other skin d~seases. 
Onychomycosis occum more frequently in men than in 
women with psoriasis. 

Treatment 
Many patients with onychomycosis are not symptomatic, 
and may not seek treatment. Patients wjth diabetes or 
peripheral neuropathy may be at higher risk for complica- 
tions related to onychomycosa, and the benefits of treatment 
may be greater in thls population. These factors, as well as 
cost and risk of recurrence, should be considered as part of 
the decision to treat onychomycosis. 

The topical management of onychomycosis has improved 
with the introduction of c~cloptrox and amoroffine nail 
lacquers. These agents are modestly effectlve at moderate 
cost.Other topical agents are of l~ttle benefit, and no topical 
agent achieves the cure rates poss~ble wlth oral therapy. 

For disease lnvolvmg fingernails, terb~nafine is glven 
m doses of 250 mglday for 6 to 8 weeks. For toenails, the 
course of treatment is generally 12 to 16 weeks. Itraconazole 
is generally glven as pulsed dosmg, 200 mg twice a day for 1 
week of each month, for 2 months when treating fingernails 
and for 3 to 4 months when treating toenails. Fluconazole 
at doses of 150 to 300 mg once a week for 6 to 12 months 
appears to be effective. Around 20% of patients will not 
respond to treatment. The presence of a dermatophytoma 
w~thm the nail may he associated with a higher risk of 
failure. Dermatophytomas present as yellow streaks with111 
the nail, and may respond to unroofing and curettage. 
Several studies have suggested that continuous therapy w ~ t h  
terbinafine for 4 months IS cost-effective when compared 
with other possible agents and regimens. Most clinical trials 
have been industry-sponsored and httle ~ndependent research 
1s available for review. For onychomycos~s in ch~ldren, terbi- 
nafine, itraconazole, and fluconazole have all been shown to 
be effective Dosage depends on body weight, as ind~cated 
above. Duration of treatment 1s the same as for adults. 

Treatment w th  systemic antifungals IS very effectlve in 
onychomycos~s caused by Aspergillus spp. Scopulanopsts 
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brevrcauhs and Fusnnum s p p  ~nfection are difficult to eradi- 
cate and treatment with system~c antifungals should always 
be associated w ~ t h  topical treatment with na11 lacquen. N a ~ l  
avulsion represents another option. Candida onychomycosis 
i s  always a sign of immunodepression. Systemic treatment 
with itraconazole or fluconazole i s  usually effective, but 
relapses are the rule. When treating Caizdida infect~ons, 
combinations of topical and systemic treatment can be used 
for synergishc ef£ect.The combination of topical amorolfine 
and oral itraconazole, which interferes with different steps of 
ergosterol synthesis, has been shown to exhibit substantial 
synergy i n  this setting. Combination treatment with top~cal 
amomlfine and two pulses of mtraconazole may be as 
effective as three pulses of itraconazole, with a lower cost. 

The FDA has issued a health advisory to announce serious 
risks associated w ~ t h  the use of itraconazole and terbinafine. 
The advisory states that both have been associated with 
serious liver problems resulting in liver failure, the need for 
transplantation, and death. There i s  a small but real risk of 
developing congest~ve heart failure associated w ~ t h  the use 
of intraconazole. Sign~ficant drug interactions may occur 
in patients on intraconazole who are also treated with 
dmgs metabolized by the cytochrome P450 pathway. 
Interactions with terbinafine and the tricyclic antidepressant 
desimpramine have been reported. 

Itraconazole puked treatment ha5 been shown to have a 
low incidence of Iiver funct~on abnormalities (alanine 
amiuotransferase [ALT], aspartate aminotransferase [AST], 
alkaline phosphatase, and total bllimbin). Product labeling 
recommends 11ver function tests for patients receiving 
continuous itraconazole for periods exceeding 1 month. 
Mon~toring is requ~red for the pulsed regimen if the patient 
bas a histoly of hepat~c daease, has abnormal basellne hver 
function tests, or development of signs or symptoms sugges- 
tive of liver dysfunct~on. Phenobarbital shows potential for 
the cytoprotechon of hepatocytes to itmconazole-but not 
fluconazole-induced cylotoxicity i n  vitro, suggesting the 
possibility of reg~mens to further reduce the risk of toxicity. 

Molds are sensitive to ultrav~olet (W) and v~sible light, 
and T. rubnrnz in culture has been shown to be susceptible to 
photodynamic therapy (PDT) as well as psoralens with UVA 
(PUVA). For PDT with broad-band white light, the phthalo- 
cyanines and photofr~n displayed a fungistatic effect, whereas 
porphynns caused photodynamic killing of the dermatophyte. 
5,10,15-Tris(4-methylpyrid1nium)-20-phenyl-(21H,23H)- 
porphine tnchlonde and deutemporphyrin monomethylester 
showed superior results i n  vitro. Further study of various 
methods of photothempy 1s warranted. 
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CANDlDlASlS 
Candidiasis is also known as candidosis, moniliasis, thrush, 
and oidiomycosis. 

C. albicans is a common inhabitant of the human gastm- 
intestinal and genitourinary tracts, and skin. Under the right 
conditions, it becomes a pathogen, causing lesions of the 
skin, nails, and mucous membranes.The intertriginous areas 
are frequently affected. Here warmth, moisture, and macera- 
tion of the skin permit the organism to thrive.The areas most 
often involved are the perianal and inguinal folds, abdominal 
creases, inhamammary creases, interdigital areas, nailfolds, . ... 

stain the yeast forms dense, Gram-positive, ovoid bodies, 2 
to 5 wm in diameter. 

Candida proliferates in both budding and mycelial forms 
in the stratum corneum or superficial mucosa. Budding yeast 
and pseudohyphae are easier to detect in histologic section 
with a PAS stain.Whereas dermatophyte hyphae tend to run 
parallel to the skin surface, candida pseudohyphae have 
more of a tendencv to vertical orientation. 

In culture C. albicans should be differentiated from other 
forms of Candida that are only rarely pathogenic, such as 
Candida krusei, Candida stellatoidea, Candida tropicalis, 
Candida pseudotropicalis, and Candida guilliermondii. 
Culture on Sabouraud glucose agar shows a growth of creamy, 
grayish, moist colonies in about 4 days. In time the colonies 
form small, motlike penetrations into the agar. Microscopic 
examination of the colony shows clusters of budding cells. 
When inoculated into cornmeal agar culture, thick-walled, 
mund chlamydospores characteristic of C. albicans are 
produced. 

Topical Anticandidal Agents 
Most of the topical agents marketed for tinea are also effec- 
tive for candidiasis. These include clotrimazole (Lotrimin, 
Mycelex), econazole (Spectazole), lcetoconazole (Nizoral), 
miconawle (Monistat-Derm Lotion, Micatin), oxiconazole 
(Oxistat), sulconazole (Exelderm), naftifine (Naftin), terco- 
nawle, ciclopimx olamine (Lopmx), butendine (Mentax), 
Terbinafhe (LamisilJ, nystatin, and topical amphotericin B 
lotion. Older agents such as gentian violet, Castellani paint, 
and boric acid are still sometimes used. 

Oral Candidiasis (7%rush) The mucous membrane of 
the mouth may be involved in healthy infants. In the 
newborn the infection may be acquired from contact with 
the vaginal tract of the mother. In older children and adults, 
thrush is commonly seen following antibiotic therapy. It may 
also be a sign of immunosuppression. 

Grayish-white membranous plaques are found on the 
surface of the mucous membrane.The base of these plaques 
is moist, reddish, and macerated. In its spread the angles of 
the mouth may become involved, and lesions in the inter- 
triginous areas may occur, especially in marasmic infants. 
The diaper area is especially susceptible to this infection. 
Most of the intertiglnous areas and even the exposed skin 
may be involved, with small pustules that quickly turn into 
macerated and erythematous scaling patches. 

and axluae. In adults, the appearance may resemble that seen in 
C. albicans is lalgely an opportunistic organism, acting as nr he drier and more ervthematous. saliM - -. . - . --., - - ...-, - . -. . -. - .. - . . . -. . .a ---- a pathogen in the presence of impaired immune response, or inhibits the growth of candida, and a dry mouth predis~oses 

where local conditions favor growth. Warmth and moisture to candidal growth, Broad-spectrum also 
favor candidal growth. Reductions in competing flora during to The papillae of the tongue may 
antibiotic therapy can also favour candidal growth. Higher appear the surface smooth, glazed, and bright 
skin pH favors candidal Diapers, panty liners. and red. ~~~~~~~~l~ the infection extends onto the angles of 
other occlusive ~roducts raise skin pH and may predispose the mouth to form perldche. mk appearance is common to skin infections of C. a1bicans.A topical acidic buffer may in elderly, debilitated, and malnourished patients, and in 
be helpful as a p-ntive measure for recurrent Candida- with diabetes. lt is the first manifestation of 
induced skin rash. AIDS, and is present in nearly all untreated patients with 

full-blownAIDS.The observation of oral "thrush" in an adult 
Diagnosis with no known predisposing factors warrants a search for 
The demonstration of the pathogenic yeast C. albicans other evidence of infection with HIV, such as lymphadeno- 
establishes the diagnosis. Under the microscope the KOH pathy, leukopenia, or H N  antibodies in the serum. 



Various treatment optlons are available. Infants are 
commonly treated with oral nystatln suspension. An adult 
can let clotrimazole troches dissolve In the mouth. A single 
150 mg dose of fluconazole is effectlve for many mucocutan- 
eous infections in adults. In immunosuppressed patients, 
200 mglday is the startmg dose, but much higher doses are 
often needed. Itraconazole, 200 mglday for 5 to 10  days, can 
also be effective.Although tetbinafine is commonly thought of 
as a dermatophyte drug, it can also be effective for candida 
~nfections at doses of 250 mglday. 

Perleche PerlBche, or angular cheilitis, is charactenzed 
by maceration and transverse fissuring of the oral com- 
mnsures. The earllest lesions are ill-defined, grayish-white, 
thickened areas with slighl erythema of the mucous 
membrane at the oral commissure. When more fully devel- 
oped thls thickening has a bluish-white or mother-of-pearl 
color and may be contiguous w~th  a wedge-shaped erythema- 
tous scaling dermatitis of the slun portion of the commrssure. 
Fissures, maceration, and crust formation ensue. Soft, plnhead- 
sized papules may appear. Involvement usually is b~lateral. 
PerlBche ts commonly related to C. dbicaas, but may also 
harbor coagulase-posltlve S. nurecis and Gram-negatlve 
bacteria. S~mllar changes may occur In riboflavin defiuency 
or other nutrihonal deficiency. 

Idenhcal hsuring occurs at the mucocutaneous junction 
from drool~ng 1n pelsons with malocclusion caused by 111- 
fitting dentures and in the aged in whom atrophy of the 
alveolar ridges ("closing" the bite) has caused the upper hp 
to overhang the lower at the commissures. mere  is some- 
times a vertical shortening of the lower third of the face. 

If due to C. olbzca?zs, anticand~dal creams are effective, 
but the response 1s more rapid if they are used in combina- 
tion wlth a mid-strength topical corticosteroid. Ef the 
perlLhe is due to vert~cal shortening of the lower thlrd of 
the face, dental or oral surgical mtervent~on may be helpful. 
Injection of collagen Into the depressed sulcus at the oral 
commissure can be benefiual. 

Candidal Vulvovaginitis C. albicalis is a common 
inhabitant of the vaglnul tract. Overgrowth can cause sevele 
pruntus, burning, and discharge.The labia may be erythema- 
tous, moist, and macerated, and the cervix hyperemic, 
swollen, and eroded, showing small vewcles on its surface. 
The vaginal discharge is not usually profuse and vanes from 
watery, to thick and white or  curdlike. 

This type of infection may develop during pregnancy, 
In diabetes, or secondary to therapy with broad-spectrum 
ant~biotics. Recurrent vulvovagmal candidiasis has also been 
associated with long-term tamoxifen treatment. Candidal 
balanitis may be present in an uncircumcised sexual partner. 
Diagnosis is established by the clin~cal symptoms and 
findings as well as the demonstration of the fungus by KOH 
microscopic examination and culture. 

Oral fluconazole, 150 mg given once, is easy and effectlve. 
In some patients wrth predlsposlng factors, longer courses of 
fluconazole, 100 to 200 mglday, or itraconazole, 200 mglday 
for 5 to 1 0  days, may be needed. Topical options include 
m~conazole, nystatin, clotrimazole, and terconazole. 

Cnndrdn glabrnta vaginitis may be refractory to azole drugs 
and can be difficult to eradicate.Top~cal boric ac~d,  ampho- 
tericin B, and flucytosine may be helpful in this settmn. 
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Candidallntertrigo The pruritic intertriglnons eruptions 
caused by C. n~bicalls may arlse between the folds of the 
genitals; 1n groins or armpits; between the buttocks; under 
large, pendulous breasts; under overhanging abdominal folds; 
or in the umbdicus. The plnk to red intertnginous moist 
patches are surrounded by a thln, overhanging fringe of 
somewhat macelated ep~dermis ("cellarette" scale). Some 
eruptions m the inguinal reglon may resemble tinea cruris, 
but usually them is less scaliness and a greater tendency to 
fissuring. Pers~stent excoriat~on and subsequent lichenifica- 
tion and drylng may, in the course of tlme, modify the 
original appearance. Often, tmy, superficial, whlte pustules 
are observed closely adjacent to the patches. Top~cal anti- 
candidal preparations are usually effectme, but recurrence is 
common. Combinations of a top~cal anticandidal agent with 
a mid-strength corticosteroid may lead to more rapid relief. 
Castellani paint may also be helpful. Colorless Castellani 
paint is often preferred by patients. 

Diaper Candidiasis The diagnosis of candidiasis may 
be suspected by the finding of involvement of the folds 
and occurrence of many small erythematous desquamating 
"satellite" or "daughter" lesions scattered along the edges of 
the larger macules.Topical anticand~dal agents are effective. 
They are sometimes compounded in zinc ox~de ointment to 
act as a barrier agamst the imtating effect of urine. Recurrent 
dlaper cand~d~asis may be assonated with oral and gut colon- 
ization and may respond to the additlon of oral nystatin 
suspension. 

Congenital Cutaneous Candidiasis Premature rup- 1 
ture of membranes together w ~ t h  a birth canal infected wltb I 

C nlbicnns may lead to congenital cutaneous candidiasis. 
The eruption is usually noted within a iew hours of dellvely. i 

I 
Erythematous macnles plogress to thm-walled pustules, 
whtch rupture, dry, and desquamate w~thln a week or so. I 

Lesions are usually widespread, involvrng the trunk, neck, 
and head, and at t~mes the palms and soles, including the 
nailfolds. The oral cavlty and diaper area are spared, in 
contrast to the usual type of acqulred neonatal mfection.The 
differential diagnosis includes other neonatal veslculo- 
pustular disorde~s, such as listeriosls, syphilis, staphylococcal 
and herpes infect~ons, erythema toxicum neonatorum, 

1: 
6 

transient neonatal pustular melanosis, miliaria rubra, dlug 
eruption, and congenital icthyosiform erythroderma. If 
suspected early the alnniot~c flutd, placenta, and cord should 
be examined for evidence of infectton. 

Infants with candidiasis limited to the skm have favorable 
outcomes; however, systemic involvement may occur. Dlsse- 
mlnated infection is suggested by evidence of respiratory 
dlstress or other laboratory or clinical signs of neonatal 
sepsls. Dissemination is mole common 1n infants who welgh 
less than 1500 g Treatment with broad-spectrum antibiotics 
and altered immune responsiveness can also predispose to 
dlssemmation. Infants with congenital cutaneous wndidlasls 
and any of the above factors may be cons~dered for systemic 
antifungal therapy. i 
Perianal Candidiasis C. albicai~s infection may present 
as pruritus ani. Perianal dermatitis with erythema, oozing, 
and maceration is present. Pruritus and burning can he 
extremely severe. Satellite lesions may be present, but their 
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enhanced on abnormal tissue, such as extramammary Paget's 
disease or psoriasis. If the tissue does not return to normal 
after treating the candidiasis, a biopsy may be warranted. 

Candidal Pamnychia Inflammation of the nailfold 
produces redness, edema, and tenderness of the proximal 
nailfolds, and gradual thickening and brownish discoloration 
of the nail plates. Usually the fingernails only are affected. 
Patients commonly have an atopic baclcground. 

While acute paronychia is usually staphylococcal in origin, 
chronic paronychia is commonly multifactorial in origin. 
Irritant dermatitis and candidiasis may play important roles. 
In one study, treatment with a topical corticosteroid was 
superior to treatment with an anticandidal agent.Avoidance 
of irritants and wet worlc is essential. Anticandidal agents 
may be of use in this setting, and may be used in combina- 
tion with a topical corticosteroid. 

Candidal pamnycbia is frequently seen in patients with 
diabetes, and one aspect of the treatment consists of bringing 
the diabetes under control.The avoidance of chronic exposure 
to moisture and irritants is also essential in these patients. If 
topical heatment fails, oral fluconazole once a week or 
itraconazole in pulsed dosing can be effective. 

Repetitive contact urticaria or allergic contact dermatitis 
to foods and spices may mimic candidal paronychia. Patch 
and radioallergosorbent (RAST) testing may be of value. 

Emsio Interdigitalis Blastomycetica This form of 
candidiasis is seen as an oval-shaped area of macerated white 
skin on the web between and extending onto the sides of the 
fingers. Usually at the center of the lesion there are one or 
more fissures with raw, red bases; as the condition progresses 
the macerated skin peels off, leaving a painful, raw, denuded 
area surrounded by a collar of overhanging white epidermis. 
It is nearly always the third web, between the middle and 
ring fingers, that is affected. The moisture beneath the ring 
macerates the skin and predisposes to infection.The disease 
is also seen in patients with diabetes and those who do wet 
work. 

Intertriginous lesions between the toes are similar. Usually 
the white, sodden epidermis is thick and does not peel off 
freely. On the feet it is the fourth interspace that is most 
often involved, but the areas are apt to be multiple. 
Clinically, this may be indistinguishable from tinea pedis. 
Diagnosis is made by culture. 

Chronic Mucocutaneous Candidiasis The term 
chroltic mucocutaneous candidiasis designates a heterogen- 
eous group of patients whose infection with Candida is 
chronic but limited to mucosal surfaces, skin, and nails. 
Onset is typically before age 6. Onset in adult life may herald 
the occurrence of thymoma. These cases may be either 
inherited or sporadic. Inherited types may be associated 
with endouinopathy. Oral lesions are diffuse and perl8che 
and lip fissures are common.The nails become thickened and 
dystrophic, with associated paronychia. Hyperkeratotic, 
hornlike, or granulomatous lesions are often seen. 

Patients with mucocutaneous candidiasis have a selective 
defect in immunity that leaves them vulnerable to candi- 
diasis.The underlying defect is unknown, and it is likely that 
this condition represents a group of disorders with a similar 

response to candida have been reported. Specifically, there 
may be markedly impaired production of interleukin (1L)-12 
and dramatically increased levels of IL-6 and IL-10. 
Reductions in natural killer (NIQ cells have also been noted. 
In a five-generation Italian family with chronic mucocutan- 
eous candidiasis affecting only the nails, low serum inter- 
cellular adhesion molecule 1 (ICAM-1) was noted.The defect 
was linked to a 19 cM pericentromeric region on chromo- 
some 11. Chronic mucocutaneous candid~asrs with thymid 
disease has been linked to chromosomes 2p. 

Systemic fluconazole, ltraconazole or ketoconazole is 
necessary to control the dlsease. Courses are typically 
prolonged, repeated, and given at higher than the usual 
recommended dose. Patients with achlorhydria may requlre 
an acidic beverage, such as cola, to enhance absorptron of 
itraconazole and-ketoconazole. Cimetidine was reported to 
restore deficient cell-mediated immunity in four adults from 
one family, at a dose of 300 mg four times a day 

Systemic Candidiasis C. albzcans is capable of causing 
disseminated disease and sepsis, invariably when host 
defenses are compromised. Those who are at high nsk 
include patients with malignancies, especially leukemias and 
lymphomas, in which there may be impaired immune 
defenses; patients with AIDS: debilitated and malnourished 
patients; patients w ~ t h  transplants requiring immunosuppres- 
sive drugs for prolonged penods; patients receiving oral 
cortnone; patients who have had multiple surgical opera- 
tions, especially cardiac surgery; patients with indwelling 
intravenous catheters; and Intravenous drug abusers. 

The initial sign of systemic candidiasis may be fever of 
unknown origin, pulmonary infiltration, gastrointestinal 
bleeding, endocarditis, renal failure, meningitis, osteomye- 
litis, endophthalmitis, peritonitis, proximal muscle weakness 
and tenderness, or a disseminated maculopapular exanthema. 
The cutaneous lesions begin as erythematous macules that 
may become papular, pustular, hemorrhagic or ulcerahve. 
Deep abscesses may occur. The trunk and extremitres are 
the usual sites of involvement. Proximal muscle tenderness 
frequently accompanies the exanthema and may be a 
valuable clue to the correct diagnosis. 

The demonstration of microorgarnsms or a positive culture 
w~ll substantiate a diagnosis of cand~diasis only if the micro- 
organism is found in tissues or fluids ordinarily sterile for 
Cand~da and if the clinical picture is compatible. Candzda 
colonization of endotracheal tubes used in supporting low 
birth weight neonates predisposes to systemic disease. If 
candida is cultured withln the first week of life thereis a high 
rate of systemic disease. 

The mortality attributed to systemic candidosis has 
declined because of early empir~c antifungal treatment and 
better prophylaxis. Although amphotericin B remains the 
gold standard of treatment in systemic candidiasis, other 
safer optlons are available. Arnphotericin B is now available 
in liposome-encapsulated forms, which appear to be less 
toxic. Fluconazole has been shown to be effective as 
prophylaxis of bone marrow transplantation, as well as in the 
treatment of oropharyngeal candidosis and candidemia in 
nonneutropenlc patients. At high doses, it is sometimes used 
for candida in neutropenic patients. Vonconazole is a new 
triazole ant~fungal that acts by inhib~tlng the synthesis of 
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ergosterol in the fungal cell membrane. Posaconawle is a Sobel JD, et al. Treatment of vaginitis mused by Candida 
hiazole active against CandilZR,although some problems with glabrata: use of topical boric acid and flucytosine. Am J 
resistance have been reported. Cas~ofungin is an echino- Obstet Gynecol2003;189:1297. 
candin antifungal that inhibits p-l ,3-~-~luren synthesis in Tanida T, et al: Decreased excretion of antim~c~oblal proteins 
the cell wall. Micahnpin and an;dulafungin are ecbino. and peptides in saliva of patients with oral candidiasis. J Oral 
candins.The newer tnazoles and echinocandiis have bmad- Path0i Med 2003;32:586. 
spedmrns and are &ective agahst invaevp A ~ ~ ~ ~ ~ T ~ ~  and Ulimann AJ: Review of the safety, toierabrlity, and drug ~nterao 
ca,,dsa infections. ~ ~ ~ i ~ ~ ~ ~ ~ ~ l ~  has liver tions of the new antifungal agents caspofungin and vortcp- 
abnormalities, rash, and visual distbrbances, add these must nazole. Cum Med Res Opln 2003:19:263. 
be monitored during theram. Vazquez JA: Aniduiafungin: a new echinocandin with a novel 

profile. Clin Ther 2005;27:657. 

Candidid As in dermatophytosis, patients with candi- 
diasis may develop secondary id reactions, They are much GEOTRlCHOSlS 
less common than the reactions seen with ecute idamma- Georrichunz candidunz is an ascomycetous a n a m q h  yeast- 
twy dermatophytosis. The reactions, wh~ch have been lile fungus commonly found as part of the natulal flora of 
reported to clear with treatment of candidal infection, are milk. It is also found on fruit, tomatoes, and in soil. It is used 
usually of the erythema annulare eentrifugum or chronic commercially as a maturing agent for cheese. Individual 

. . urticaria type, strains may be moce mold- or yeast-like. Substantial genetic 
polymolphism has been noted in this organism. Smins with 

Antibfotic (latmgenic) Candfdiasis me use oral a mold-like phenotype tend to  have larger genomes than 
antibiotic$, such as the tetracyclines and their related those with a yeast-like P ~ ~ ~ ~ ~ P ~ *  I 

may hauce candidiasis involving the In immunosuppressed individuals, G. candidurn may act 
mouth, gastrointeshnal met, or perfanal area. ~n addition, as 8" opportuni~e pathogen, causing disseminafed or muco- 
vulvovaginitis may occur, ~r has been suggested that perhaps cutaneous geotrichosis. Mucocutaneous disease is character- 
the bacterial flora in the gastrointestinal system is changed 'zed by pseudomembranes, and mucO~utulent 
by suppssion of some of the antibjotic-sensitive bacteria, Sputum similar to that seen in thrush, The intestinal, bron- 
thereby permimng other such as candida to chial, and pnlmonaty £oms are similar to candidal infection. 
flourish, Fluconazole, 150 mg once,will treat this adequately ca'ldidu?fl is commonly isolated as a saprophyte. If it is 
if antibiotic therapy is given for a limited tirne. par mom cultured repeatedly from diseased ttssue, it should be 
prolonged courses of antibiotic therapy, the dose of flucona- to be as a pathen.  
tole may have to be repeated, or a Ionger of a topical The diagnosis is made by the repeated demonstration of 
agent may be used. the organism by ICOH microscopic examination and by its 
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examination shows branching septate mycelium and chains 
of rectangular cells. In culture there rs a mealy growth at room 
tempemtnre. The hyphae form rectangular arthrospores. 

Treatment of mucocutaneo~s disease can be accomplished 
with oral nystatin or mycostatin suspension in some cases. 
For more severe or disseminated disease, liposomal 
amphotencia 3, itrawnazole, flucytosine or combinations of 
these agents have been effective. 

Gente S, st al: Intra-species chmmosome-length polymorphism 
in Geotrrchwrn candidurn revealed by pulsed fieid gef 
electrophoresis. int J Food Micmbiol 2002;76:127. 
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Schlemann R, et a]: Geotrichum capifatum septlcaem~a in 
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is a black yeast-hlce' hyphokycete that is wiiely btributek 
in hot, humid environments.The organism is common in the 
tropics. In the US, the infection is commonly seen along the 
gulf coast. linea n i p  presents as one or several bmwn 
or black spots on the palms or soles. The lesions may be 
mistdcm for nevi at melanoma. The pigment is canfined to 
the stratum comeum and scrapes off easily. Dermoscopy has 
also been used to differentiate the lesions from melanocytic 
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Fig. 15-10 Tinea nigra, note golden color of myceiia. 

tunlors.Tl~e fungus can easily be demonstrated by means of 
KOH or culture. In I(OH prepalations, the hyphae appear 
brown or golden in color (Fig. 15-10). Young colonies are 
glossy, black, and yeast-like, but older colonies are 
filamentous and g~ayish.The pigment produced by the fungal 
hyphae is melanin. Culture will identify the organism, and 
polymerase chain reaction (PCR) can be useiul for rapid 
identification of H. zuertzeckit. 

Topical imidazoles and allylamines, such as clotrimazole, 
miconazole, Betoconazole, sulconazole, econazole, and 
terbinafine, have been reported as effective. Griseofulvin is 
not effective. Simply shaving away the superficial epidermis 
with a blade is frequently both diagnostic and curative. 

- .  - -~ -~ .~ - 
Abiiz P, et al: Specific oligonucleotide primers for identification 

of Hortaea werneckii, a causative agent of tinea nigra. Diagn 
Micmbiol Infect Dis 2003;46:89. 
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Smith SB, et ai: Dermoscopy in the diagnosis of tinea nigra 
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PIEDRA (TRICHOSPOROSIS) 
In black piedra, dark, pinhead to pebble-sized forn~ations 
occur on the hails of the scalp, brows, lashes, or beard.These 
nodules are distributed irreeularlv alone the length of the - .  - - 
shaft. White piedra, is commonly caused by T. beigelii or 
T. inkin, and occurs more commonly in temperate climates. 
A synergistic corynebacterial infection is often present with 
T beigelii, as demonstrated by culture and electron micro- 
scopy. T. beigelii has also been implicated as a cause of ony- 
chomycosis. i7iclrosporon inkin is implicated as an etiologic 
agent of pubic white piedra. Ficlzosporon nsallii causes 
white piedra and onychomycosis. Trichosporoll spp can also 
cause disseminated disease in imlnunosuppressed patients. 

In white peid~a, patients present with yellow or beige 
colored soft slimy sheaths coating the hair shafts (Fig. 15-11). 
The sheaths (Fig. 15-12) are composed of hyphae, arthro- 
spores, and bacteria. The culture shows cream-colored, soft 
colonies composed of blastospores and septate hyphae, which 
fragment into arthrospores. Black piedra, caused by Piedraia 
hortni, occurs mostly in the tropics, especially in South 
America and Asia. The nodelike masses in I<OH prepantions 
show numerous oval asci containing two to eight ascospores 

Fig. 15-11 V ....... ,."".". 

Fig. 15-12 White piedra. 

and myceliun~. Cultures produce black colonies composed of 
hyphae and chlamydospores. 

Treatment may be accomplished by cutting or shaving the 
hair, but this may not be acceptable to the patient. 01x1 and 
topical terbinafine have been effective in black piedra. For 
white piedra, oral itraconazole, topical imidazoles, ciclopirox 
olamine, 2% selenium sulfide, 6% precipitated sulfur in 
petrolatum, chlorhexidine solutions, Castellani paint, zinc 
pyrithione, amphotericin B lotion, and 2% to 10% gluta- 
raldehyde have all been used successfully. Unfortunately, the 
recurrence rate is high. Spontaneous remissions are some- 
times observed. 
, - - - - - - - - - -. - . - - - - . - - --- - - - -- --- 
Drake LA, et ai: Guidelines of care for superiiciai mycotic infec- 

tions of the skin: piedm. J Am Acad Dermatol 1996;34:122. 
Gupta AK, et ai: Tinea corporis, tinea cruris, tinea nigra, and 

piedra. Dermatol Clin 2003;21:395. 
Khandpur S, et al: ltraconazoie therapy for white piedra affecting 

scalp hair. J Am Acad Dermatol 2802;47:415. 
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caspofungin. Clin Microbioi 2003:41:5827. cured unless an effort is made to regain the lost pigmentation 
Youker S R ,  et al: White piedra: further evidence of a synergistic through uv 

infection. J Am Acad Denatol 2003;49:746. 
Diagnosis 

TlNEA VERSICOLOR (PITYRIASIS The fungus is easily demonstrated in scrapings of the profuse 
VERSICOLOR) scales that cover the lesions.Tape stripping of the lesions can 
Trnea versicolor is caused by ~ ~ [ ~ ~ ~ ~ i ~  furfur.  ne yeast ah0 be performed. Microscopically, there are short, thick 
phase of this organism is classified as P i ~ l . o ~ p o ~ m  orbj. fungal hyphae and large numbers of variously sized spores. 
allarE. a yeast, the is part of the normal This combination of strands of mycelium and numerous 
follicular flora. It produces lesions when it gmws in the Spores is commonly referred to as "spaghet.ti and meatballs". 
hyphal phase. xnea versicolor commonly presents as hypo- Identification by culture requires lipid enrichment of the 
or hyper-pigmented coalescing scaly macules on the trunk media, and is rarely done to establish the diagnosis. Wood's 
and upper arms. Pink (Fig. 15-13), &ophic, and trichrome light examination accentuates pigment changes, and may 
( ~ j ~ .  15-14) variants exist and can produce clinical demonstrate yellow-green fluorescence of the lesions in 
pictures. The eruption is more common during the summer adjacent 
months, and favors oily areas of skin. Sites of Biopsy will demonstrate a thick basket-weave stratum 
are the sternal region and the sides of the =hest, the corneum with hyphae and spores. In the atrophic variant, 
abdomen, hack, pubis, neck, and intertriginom areas. ~ i l d  epidermal colonization with hyphae and spores is accom- 
itching and inflammation about the patches may be present. panied by effacement of the rete ridges, subepidermal 
In some instances manv follicular Daoules are ~h~ fibroplasia, pigment incontinence, and elastolysis. . . 
face and scalp may be affected. Faclal leslons occur fairly 
commonly in Infants and ~mmunocompromised patients. In 
the latter, penile lesions may occur as well.The drsease may 
even occur on the scalp, palms, and soles. 

In hypopigmented tinea versicolor, abnormally small and 
poorly melanized melanosomes are produced, and are not 
transferred to keratinocytes properly. This becomes most 
conspicuous in dark-skinned people This hypopigmentation 

= 
fig. 15-14 Tnchmme 

Differential Diagnosis 
Tinea versicolor must he differentiated from seborrheic 
dermatitis, pityriasis rosea, pityriasis rubra pilaris, pityriasis 
alba, leprosy, syphilis, and vitiligo. In the atrophic variant, 
the lesions may suggest parapsoriasis, mycosis fungoides, 
anetoderma, lupus erythematosus, or steroid atrophy. 

The diagnosis in all forms of tinea versicolor is generally 
easily established by I(OH examination. In seborrheic 
dermatitis the patches have an erythematons yellowish tint 
and the scales are soft and greasy, whereas in tinea versicolor 
the scales are furfuraceous. The macular syphilid consists 
of faint pink lesions, less than 1 cm in diameter, irregularly 
round or oval, which are distributed principally on the nape, 
sides of the trunk, and flexor aspects of the extremities.They 
are slightly indurated with a peripheral scale, and may be 
copper-colored. There may be general adenopathy. Serologic 
tests are positive in this phase of syphilis, but prozone 
reactions may occur, and the serum may have to be diluted. 

Treatment 
Imidazoles, triazoles, selenium sulfide, ciclopirox olamine, 
zinc pyrithione, sulfur preparations, salicylic acid prepara- 
tions, propylene glycol, and benzoyl peroxide have been 
used successfully as topical agents. Selenium sulfide lotion 
is very cost-effective, and can be applied daily for a week, 
washed off after 10  min. It is also effective in a single over- 
night application. This can be repeated monthly as prophyl- 
axis. The scalp can be shampooed monthly with selenium 
sulfide to reduce scalp colonization. Zinc pyrithione soap 
is also cost-effective and well tolerated for treatment and 
prophylaxis. 

Ketoconazole in 400-mg doses repeated at monthly 
intervals is very effective. Olal itraconazole 200 mg once a 
day for 7 days is effective and can be followed by prophyl- 
actic treatment with itraconazole, 200 mg twice a day on 
1 day a month. In a study of 50 patients, 400-mg single dose 
intraconazole was shown to be equivalent to 200 mglday 
itraconazole for 7 days. Fluconazole, 400 mg once, may also 
be effective, and can be repeated at monthly intervals. In a 
study of 128 patients, weekly dosing witb two 150-mg 
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capsliles oFfluconazole for2 weeks was equivafent to weeKly 
dosing of two 200-mg tablets of ketoconazole for 2 weeks, 
The effect of a slngle dose, not repeated ~n 2 weeks, was not 
assessed in this study, and may have proved just as effective. 
Although terbinafine has been shown to be ineffective vla 
the oral route, it IS effecbve topically. Twlce a day applica- 
tlons are superior to once a day applications. 

Patients should be informed that the hypo- and hyper- 
pigmentation will take time to resolve and is not a sign of 
treatment failure. Relapse is likely if prophylactic doses are 
not given occasionally, but many opt~ons are available for 
prophylactic treatment. After in~tial therapy, patients may 
prefer weekly washing w ~ t h  a topical zinc pyrithione bar, 
slngle overnight applications of selenrum sulfide, ketocona- 
zole, econazole or bifonazole shampoo every 30 to 60 days, 
or monthly oral therapy. 
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Carrillo-Munoz AJ, et al: Sertaconazole: updated review of a 
topical antifungal agent Exp Rev Anti Infect Ther 2005:3:333. 

Growson AN, et al: Atrophying tinea versicolor: a clinical and 
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Darling MJ, et al: Tinea versicolor mimicking pityriasis wbra 
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Faergemann J, et al: Efficacy of itraconazole in the prophylactic 
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2002;138:69. 

Farschian M, et al: Fluconazole versus ketoconazole in the 
treatment of tinea veffiicolor. J Dermatol Treat 2002;13:73. 

Karakas M, et al: Oral fluconazole in the treatment of tinea 
versicolor. J Dermatol2005;32:19. 

Kose 0, et ai: Comparison of a dngie 400 mg dose versus a 7- 
day 200 mg daily dose of itraconazole In the treatment of 
tinea versicolor. J Dermatol Treat 2002;13:77. 

Ritter SE. et al: Trichrome tinea versicoior. Cutis 2002;70:92, 121. 

Pityrosporum Folliculitis Pityrosporum folliculitis has 
been a controversial entity, but its prompt response to anti- 
fungal agents suggests that pityrosporum yeast are indeed 
pathogenic. Criteria for diagnosis include characteristic 
morphology, demonstration of yellow-green Wood's light 
fluorescence of the papules or demonstration of pityrospo- 
rum yeast in smears or biopsies, and prompt response to 
antifungal treatment. Lesions tend to be chronic, moderately 
itchy, dome-shaped, follicular papules and tiny pustules 
involving the upper back and adjacent areas. The face and 
scalp can be involved, and the lesions are sometimes found 
in association with either tinea venicolor or seborrheic 
dermatitis. Pityrosporum folliculitis is more common in 
organ or  marrow transplant recipients. As pityrosporum 
yeast are normally part of the follicular flora, alterations in 
flora may favour uncontrolled growth of the yeast. One such 
instance occurs when Propionibacteritlm acnes is suppressed 
by tetracycline therapy. 

The eruption responds to oral fluconazole, 400 mg once, 
ketoconazole 400 mg once, or itraconazole, 200 mglday 
for 5 to 7 days.Topical therapy with 2.5% selenium sulfide 

ments include 30% to 50% propylene glycol in water, and 
topical im~dazole creams. Relapses are common, but 
prophylaxis may be successful with monthly applications of 
selen~um sulfide or ma~ntenance doses of topical econazole. 

Crespo Erchiga V, et ai: Malassezia species in skin diseases. 
Cum Opin infect Dis 2002;15:133. 

Faergemann J, et al: Seborrhoeic dermatitis and Pityrosporum 
(Malassezia) folliculitis: characteriration of inflammatory cells 
and mediators in the skin by immunohistochemistry. Br J 
Dermatol 2001;144:549. 

Rhie S ,  et al: Clinical features and treatment of Malassezia 
folliculitis with fluconazole in orthotopic heart transplant 
recipients. J Heart Lung Transplant 2000;19:215. 

Watanabe S, et ai: The effects of Malassezia yeasts on cytokine 
production by human keratinocytes. J Invest Demlatol 2001; 
11 €2769. 

THE DEEP MYCOSES 
Most deep cutaneous fungal infections are a manifestat~on 
of systemic infection from inhalation of dust contammated 
with fungus. When primary infection is introduced directly 
into the skin from puncture wounds, abrasions, or other 
trauma. a chancnform or verrucous lesion will form that mav 
be accompanied by secondary lymphangitis. Chest radio- 
graphs should be taken when investigating pat~ents with 
deep mycoses except for the class~c inoculation types, such 
as sporotrichosis, mycetoma, chromoblastomycos~s, and 
phaeohyphomycosis. 

COCClDlOlDOMYCOSlS 
Coccidioidomvcosi~ is also known as roccidioldal 
gmiruloma, unlley fever, and San Joaquin valley fever 

Primary Pulmonary Coccidioidomycosis Inhala- 
tion of Cocc~dzotdes immitzs, followed by an incubation 
period of 10 days to several weeks, produces a respiratory 
infection that may be mild, with only a low-grade fever 
resembling a flulike illness. Approximately 60% of ~nfected 
penons are entirely asymptomatic. Severe symptoms of 
chills, high fever, night sweats, severe headache, backache, 
and malaise may ensue in a minority. A large percentage of 
patients show lung changes on roentgenographic examina- 
tion. These include hilar adenopathy, penbronchial ~nfiltra- 
tlon or an infiltrate compatible with bmnchopneumon~a. At 
the time of onset a generalized maculopapular eruption may 
be present, which may be confused with a drug eruption, 
measles, or scarlet fever. 

Within a few weeks the pulmonary symptoms subside. 
In about 30% of women and in 15% of men, allergic slan 
manifestahons appear in the form of erythema nodosum 
over the shlns and sometimes over the thighs, hips, and 
buttocks. These tender lesions may become confluent, 
gradually turn from purple to brown, and then disappear in 
about 3 weeks. Erythema nodosum is a favorable prognostic 
sign and occurs mostly m wh~te individuals with transient 
self-limited disease. Somet~mes erythema multiforme may 
develop In a similar clinical setting. 

Although valley fever is usually self-limited and patients 
recover spontaneously, a small percentage stead~ly progress 



he to the chronic, progressive, disseminated form. The 
propensity for disseminated disease 1s several-fold higher in 
hiipanics and Nahve Americans and many times higher for 
African Amencans, Rlipinos, and Vietnamese. In women, 
pregnancy may predispose to systemic disease. Infants, the 
elderly, persons with blood types B or AB, and immuno- 
suppressed patients, including patients w ~ t h  AIDS, are also at 
increased risk for severe disease. 

Disseminated Coccidioidomycosis (Coccidioidal 
Granuloma) Dissemination occurs in less than 1 %  of 
infect~ons, but its inc~dence is heavily influenced by the 
factors listed above. Target organs Include the bones, joints, 
viscera, bra~n, meninges, and sk1n.A single organ or multiple 
organs may be involved. 

Skln lesions occur in 15% to 20% of patients with 
disseminated disease.They may appear as verrucous nodules 
(fig. 15-15), plnk papules resembling basal cell carcinoma, 
or as subcutaneous abscesses.The face is frequently involved. 
Some chronic lesions develop into plaques that resemble 
mycosls fungoides or North Amer~can blastomycosis. In 
patients wlth AIDS, umbilicated papules may mimic 
molluscum contagiosum. Umbillcated papules are more 
commonly associated with cryptococcocis, but can occur 
wlth a variety of fungl. 

Primary Cutaneous Coccidioidomycosis This form 
occurs rarely, and skin disease should be considered a mani- 
festation of disseminated disease unless there IS a dehnite 
history of inoculation or a colonized spllnter is found in the 
lesion. One to 3 weeks following ~noculabon an indurated 
nodule develops that may ulcerate. Later, nodules appear 
along the lymphatic vessels. Spontaneous recovery may 
result after several weeks, although most patlents are treated 
with systemic agents. 

Etiology and Pathology 
The causative organism, C. immitis, has been isolated from 
the soil and from vegetation. It is commonly found in the 
burrows of rodents, often at a depth of about 20 cm. Epide- 
mics occur when the soil is dlsmpted to a depth of 20 cm or 
more. This can occur as a result of road work, laying of 
telephone or electric cable, dust storms, and earthquakes. 
A large outbreak occurred in 1994 in Ventura County, 
Cal~fornla, after the Northridge earthquake. Outbreaks 
occur sporadically in Cal~fornia and Arizona. Outbreaks m 
military personnel are often related to training in endemic 
areas. 

1 Fig. 15-15 
Coccldloldornycosb. 
(Courtesy of Larry 
Anderson, MD, 
Brooke Army 
Medical Center 
Teachlng F~le) 
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C, unrnihs is dimorphous, ~eproductng brittk rnyeelia at 

mom temperature, and spherules in tissue. Spherules are 
unencapsulated with a th~ck refractile wall and a granular 
1nterior.They measure 5 to 200 p in diameter, but average 
20 pm. Endosporulation can occur, and the organism can 
resemble rhinosporidium. Compared to the latter organism, 
Cocciciodes 1s typically much smaller and more uniform in 
size. It also lacks the small central nucleus that is un~formly 
present in non-sporulating Rhiizosporidlumn. 

Culture 
Coccidrodes is readily grown at room temperature, and is 
hlghly infectlous. For this reason, culture of deep fungi should 
never be attempted in the office setting. Cultures should only 
he performed in laboratories with biocontainment hoods. 
The colonies appear on Sabouraud dextrose agar within 2 to 
7 days as small, slightly ralsed disks penetrating the medium. 
Older cultures become covered with a dusty layer of aerial 
hyphae and assume a brownish color wlth age. In culture, 
spherical bodies throw out filaments of barrel-shaped 
arthrospores. Mycelia are branched and septate, 2 to 8 pm in 
diameter. PCR primers and a DNA hyhnd~zation probe test 
that targets organism-specific nbosomal RNA show promise 
for rapid ~dentlficatlon. 

Epidemiology i 
The disease principally occurs in limited areas in thewestern 
Hemisphere. The original diagnosis was in a soldier from 
Argentina, where the disease is endemic in the Gran Chaco 
area. It is also endemic in northern Mexico,Venezuela, and I 
the southwestern US (the lower Sonoran Life Zone). In 
highly endemic areas, most residents will have been infected, ! 
and new residents have a good chance of becoming infected 
within 6 months.Very few will develop disseminated disease. 

Differential Diagnosis 
Clinically, it is extremely difficult to differentiate this disease 
from blastomycosis, which it closely resembles. Definite 
diagnosis depends on serologic testing and the demonstra- 
tion of C. bnmitis microscopically, culturally, or by animal 
inoculation. Guinea pigs inoculated with C. iinnritis die from 
the systemic infection, whereas no evidence of infection is 
apparent after inoculation with Blnstomnyces. Intradermal 
testing with coccidioidin has largely been replaced by sero- 
logic testing. A positive reaction of the delayed tuberculin 
type develops early and remains high in those who resist the 
disease we1l.A negative skin test occun with dissemination. 

immunology 
The first widely used skin test, coccidioidin, was developed 
in the 1940s. In the 1970s, spherulin was found to be more 
sensitive. Cross-reactions can occur with histoplasmin, 
blastomycin, and pawcoccidioidin. In vitro tests of cellular 
immunity yield comparable results and skin testing has 
generally been replaced by serologic testing. 

Precipitin, latex agglutination, immunodiffusion, and 
complement fixation serologic tests have been developed. 
The precipitin, immunodiffusion, enzyme immunoassay, and 
latex agglutination tests are useful in very recent infection, 
since a maximum titer is reached in 1 to 2 weeks.nley permit 
detection of coccidioidal IgM in early coccidioidomycosis. 
In later infections, the complement tixatiofl test is useful. 
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In primary coccidioidomycosls the tlter 1s low, wliereas i"n acuye pneumonRls cnaracrerlzea oy Iever, malalsr, mgnr 
subsequent dissemination there is a rapid rise in titer.When sweats, chest pain, cough, and hilar adenopathy. Resolution 
the disease has disseminated, cerebrospinal, synovial, and of the pneumonitis occurs rapidly, and the only residua may 
peritoneal fluid can he tested for coccidioidal antibody. be calcifications in the lung and a positive skin test to histo- 

plasmin. However, serious pneumonitis caused by histoplas- 
Treatment mosis does occur. Such cases have been reported among cave 
Amphotericin B is active against the organism, but less in Mexico and travelers returning from Central 
toxic drugs are now available. Fluconazole at doses of 400 to America, A chronic pulmonary form may occur in patients 
800 mglday is commonly used.Treatment must he continued with emphysema. 
for 1 2  months or longer. Many patients will require ongoing Approximately 10% of patients with acute symptomatic 
suppressive therapy. In patients infected with HIV, lifetime infection develop arthritis and erythema nodosum. During a 
suppressive doses of 200 mglday are advised. In coccidioido- large midwestern epidemic, about 4% of patients diagnosed 
myeotic meningitis, fluconazole 400 to 600 mglday is given with histoplasmosis presented with erythema nodosum. 
indefinitely. Fluconazole and itraconazole have similar Erythema multiforme has also been described. 
efficacies in the treatment of progressive nonmeningeal 
coccidioidomycosis. In meningeal disease itraconazole is not Progressive, Disseminated Histoplasmosis ~ o s t  
effective and amphotericin needs to be given intrathecally patients who develop this severe form are immunocomprom- 
in addition to intravenously. Liposomal amphotericin is ised or taking systemic corticostemids. Leukemia, lymphoma, 
effective in animal models of meningeal disease without the lupus erythematosus, renal transplantation, or AIDS are 
need for intrathecal adminislration. Newer agents that have h u e n t  predisposing diseases. cases have also been reported 
activity against C. iminitis include voriconazole, caspofungin, in patients receiving low-dose methotrexate for psoriasis. 
and posaconazole. Voriconazole has been used successfully Approximately 20% have no identifiable risk factor. 
in meningeal disease. The reticuloendothelial system, genitourinary tract, 
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HISTOPLASMOSIS 
Histoplasmosis is caused by illhalation of airborne spores. It 
may be asymptomat~c or cause llmlted lung disease. Dissem- 
ination to other organs, including the skin, occuff in about 
1 in 2000 acute infections. Immunodeficiency, old age, and 
systemic cort~costeroids predispose to widespread disease 
Cases misdiagnosed as sarcoldosis and treated wlth cortico- 
steroids have dissemlnated widely. In disseminated disease, 
mucous membranes are involved much more commonly than 
skin. Primary cutaneous disease is exceedingly rare. 

Primary Pulmonary Histoplasmosis Pnmary pulmo- 
nary histoplasmosis is usually a benign self-limited form of 

adrenals, gastrointestinal tract, adrenal glands, and heart 
may be involved, Ulcerations and granulomas of the oronaso- 
pharynx are the most common mucocutaneous lesions, 
occurring in about 20% of patients with disseminated 
dlsease. Beginning as sohd, indurated plaques, they ulcerate 
and become deepseated, painful, and secondarily infected. 
Perianal lesions may also occur 

Skm lesions are present in approximately 6% of patients 
wlth dlssernlnation and may be more common in pahents 
with AIDS and in renal transplant recipients. The morpho- 
loglc patterns are nonspecific and protean, including. umh~li- 
cated nodules, papules, and ulcers. Abscesses, pyoderma, 
pustules, and furuncles may he the first lesions on the skln. 
Demonstrat~on of the organisms is readily made from histo- 
logic sections and cultures of the exudate.Themost common 
manifestatlon in children is purpura. Usually it appears a few 
days before death and is probably caused by severe mnvolve- 
ment of the ret~culoendothelial system, with emaciation, 
chronic fever, and severe gastrointestinal symptoms. 

In the HIV-pos~tlve population, dyspnea, a platelet count 
of <100,000 plateletslmm3, and lactate dehydrogenase 
levels of more than two-fold the upper limit of the nonnal 
range are poor prognostic facton, and are independently 
associated with death during the first 30 days of antifungal 
treatment. 

Primary Cutaneous Hisloplasmosis This rare entity 
is characterized by a chancre-type lesion with regional 
adenopathy. It has been reported on the penis. 

African Histoplasmosis This type is caused by Histo- 
plasma dubou'it, now classified as a variant of H~stoplasma 
capsulatum. Skln lesions are much more common and 
include superficial cutaneous granulomas, subcutaneous 
granulomas, and osteomyelitic lesions with secondary in- 
volvement of the skin (cold abscesses). In addition, papular, 
nodular, circinate, eczematoid, and psorlas~form leslons may 
be seen. The granulomas are dome-shaped nodules, pamless 
but slightly pruritic. There may be ski and mucous mem- 



b m e  manifestations such as uln:rritiona af the nwc, mmuth, 
pharynx, genitals, and anus. These ulcers a n  chronic, super- 
ficial lesions with no induration or noticeable inflammatory 
reaction. Erythema nodosum occurs frequently. Emaciation 
and chronic fevers are common systemrc signs. 

Etiology and Pathology 
Histoplasmosis was first discovered in Panama by ST Darling 
in 1906. It is caused by H. capsulatunt, a dimorphic fungus 
that exists as a soil saprophyte, The organism is frequently 
found in bat and bird feces. 

In tissue there are 2- to 3-pm round bodies within the 
cytoplasm of large macr0phages.A pseduocapsule surrounds 
each organism.The organisms bear a striking resemblance to 
those of leishmaniasis, but lack a kinetoplast and are distrib- 
uted evenly throughout the cytoplasm, while leishmania1 
organisms often line up at the periphery of the cell like light 
bulbs on a movie marqurs. Budding forms may rarely be 
present, and mycelial and pleomolphic budding forms are 
sometimes seen in cavitary pulmonary disease, endocardial 
disease, aortic plaques or skin lesions. Morphologically, these 
forms resemble candida more than typical inlracellular 
histoplasma. On direct examination the organism may be 
demonstrated in the pe~~pheral blood, sputum, b~onchial 
washings, spinal fluid, sternal marrow, lymph node touch 
smears, or ulcers when stained with Giemsa, periodic 
sad-Schiff or Gomori methenamine silver stains. In African 
histoplasmosis, the organisms are 10  to 1 3  pm in diameter 
and are typically found within multiiucleated glant cells. 

The mycelial phasa may be demonstraTed on Sabouraud 
dextrose agar, Mycosel medium, or brain-heart infusion agar 
to which blood has been added. A white, fluffy colony is 
found, urlth microconidia and echinulate macroconidia. One 
set of cultures ~hould be inoculated at room temperature 
to demonstrate the mycelial phase and another at 37' C to 
produce the yeast phase. In disseminated d~sease the bone 
marrow is frequently involved. Blood, urine, and tissue from 
oral and skin lesions should also be cultured. PCR probes are 
available for rapid culture confirmation. 

Epidemiology 
Although histoplasmosis occurs throughout the world, it 
IS most frequent m North Anlerrca, especially in the central 
states of the US along the Mississippi River basin. Histo- 
plasmosis is found frequently in river valley areas tn the 
tropical and temperate zones.The Nile River valley seems to 
be one exception. Besrdes the Mississippi and Ohio river 
valleys, it has been found along the Potomac, Delaware, 
Hudson, and St Lawrence rivers. It has been reported in the 
major river valleys of South America, Central Africa, and 
Southeast Asia. The disease is heavily endeinic in Puerto 
Rico and Nicaragua. 

Transmission of the disease does not occur between 
individuals; tnstead, the infection is contracted from the soil 
by inhalation of the spores, especially in a dusty atmosphere. 
Feces of b~rds and bats contain the fungus. The spores have 
been demonstrated in the excreta of starlings, chickens, 
and bats. The disease may be contracted by persons who 
enter caves inhabited by bats or birds. Epidemics have been 
reported from exposure to silos, abandoned chicken houses, 
and storm cella~s. Infected people throughout the world 
number in the many millions. 
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In an outbreak occurring in Indianapolis in 1978,488 clin- 

ically recognized cases occurred, and 55  had disseminated 
d~sease. The actual number infected was probably well over 
100,000. Nineteen died, none of whom were under the age 
of 1. Fatal or disseminated infections occurred in 74% of 
immunosuppressed perjons, compared with 6.5% of those 
without immunosuppress~on. Age over 54 was a worse 
prognostic factor than chronic lung disease in nonimmuno- 
suppressed persons. Disseminated hlstoplasmosis is seen as 
an opportunistic infection in HIV-infected individuals, 
reflecting impaired cellular immune Eunction. 

Immunology 
The best diagnostic rest is the urinary enzyme-linked 
immunosorbent assay (ELISA). Serologic testtng for anti. 
bodies requires that the patient has normal immune 
responsiveness and is further limited by a high rate of false 
positives and false negatives. The complement fixation test, 
when positive at a titer of 1:32 or greater, indicates active or 
recent infection. 

Treatment 
Whereas minimal disease heals spontaneously in the major- 
ity of cases, moderate to severe disease requxres therapy. 
Amphotericin B 1s the treatment of choice in severely ill 
patients and all immunocompromised patients. In patients 
infected with HIV a suppressive dose of 200 mglday of itca- 
conazole follows the intravenous amphoter~cin. Itmconazole, 
200 mglday for 9 months, may be given for moderate drsease 
In immunocompetent patients. Most pafients initially treated 
with amphotericin B respond quickly and can be switched to 
itraconazole. 
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CRYPTOCOCCOSIS 
Clyptococcosis generally begins as a pulmonary infectton 
and remains localized to the lung in 90% of cases In the 
remaining 10% the organisms hematogenously disseminate 
to other organs, with the central nervous system (CNS) and 
the skin the two most common secondary sites. Patients 
in the latter group are usually immunocompromised or 
debilitated. The incidence of disseminatron is much lugher 
in patients with AIDS, occurring in up to 50% of this 
populat~on. 
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Fig. 15-16 Cryptococcal cellulitis. 

Primary pulmonary cryptococcosis infection may be so 
mild that the symptoms of fever, cough, and pain may be 
absent. On the other hand, some cases may be severe enough 
to cause death. Radiographic studies will reveal disease at 
this stage. 

When dissemination occurs the organism has a special 
affinity for the CNS It is the most common cause of mycotic 
meningitis. There may be restlessness, hallucinations, 
depression, severe headache, vertigo, nausea and vomiting, 
nuchal rigidity, epileptiform seizures, and symptoms of intra- 
ocular hypertension. Other organs, such as the liver, skin, 
spleen, myocardium, and skeletal system, as well as the 
lymph nodes, may be involved. Disseminated cryptococcosis 
can present in many organ systems; hepatitis, osteomyelitis, 
prostatitis, pyelonephritis, peritonitis, and skin involvement 
have all been reported as initial manifestations of disease. 
The incidence of skin involvement in cases of cryptococcosis 
is between 10% and 15%, although it is lower in the HIV- 
infected population. Cutaneous lesions may precede overt 
systemic disease by 2 to 8 months. 

Skin infection with cryptococcosis occurs most frequently 
on the head and neck. A variety of morphologic lesions has 
been reported, including subcutaneous swellings, abscesses, 
blisters, tumorlike masses, molluscum contagiosum-like 
lesions, draining sinuses, ulcen, eczematous plaques, granul- 
omas, papules, nodules, pustules, acneiform lesions, plaques, 
and cellulitis (Fig. 15-16). Approximately 50% of patients 
with HIV will develop molluscum contagiosum-like lesions 
(Fig. 15-17). In these patients there is often a central hemor- 
rhagic crust. Solitary cutaneous lesions and indolent cellu- 
lites may be the presenting signs of disseminated disease. 

Primary inoculation of the skin is a very rare disease. 
To establish the diagnosis, there should be a clear history of 
implantation or a foreign body found in association with the 
organism. Usually, primary inoculation disease presents as a 
solitary skin lesion on an exposed area, frequently present- 
ing as a whitlow. Risk factors include outdoor activities and 
exposure to bird droppings. Cryptococcus neofonnnns sem- 
type D is more commonly associated with primary cutaneous 
disease. Although primary cutaneous disease exists, for all 
practical purposes, identification of cryptococci in the skin 
indicates disseminated disease with a poor prognosis, and it 
requires a search for other sites of involvement. 

Etiology and Pathology 
The causative organlsm is C. ,zeofoi.?iznns. The organism 
appears in tissue as a pleomorphic budding yeast. The 

- 
Fig. 15-17 Molluscum-like lesions of cryptococcosis. 

organisms vary markedly in size and shape, in contrast to 
most other fungal organisms. The capsule is usually prom- 
inent, although it IS inversely proportional to the extent of 
the granulomatous reaction. Generally, the capsule is easlly 
identified in hematoxylin and eosln (H&E) sections, although 
mucicanne, methylene blue or alcian blue staining can also 
be used. Usually multiple yeast share a common capsule. 
Cryptococcus stalns well with the Fontana-Masson stain for 
melanin. 

Epidemiology 
Cryptococcosis has a worldwide distribution and affects both 
humans and animals.The organism has been recovered from 
human skin, soil, dust, and pigeon droppings. The latter, 
when deposited on window ledges in large cities are a source 
of infection. The patient with disseminated cryptococcosis 
usually has a concomitant debilitating disease, such as AIDS, 
cancer, leukemia, lymphoma, renal failure, hepatitis, alveolar 
proteinosis, severe diabetes mellitus, sarcoidosis, tuber- 
culosis, or  silicosis. Long-term oral prednisone or immuno- 
suppressive therapy for chronic illnesses, such as renal 
transplantation, sarcoidosis or connective tissue disease may 
also be a factor. The portal of entry is the lungs. Males 
outnumber females 2:l. Cryptococcosis is most frequent in 
persons aged 30 to 60 years. 

Patients with AIDS are particularly at risk for disseminated 
disease. Cryptococcosis is the fourth leading cause of oppor- 
tunistic infection and the second most common fungal 
opportunist, with 5% to 9% of patients manifesting symp- 
tomatic disease. Dissemination occurs in 50% of patients 
with AIDS; skin involvement is reported to be present in 6% 
of patients with AIDS. 

Immunology 
The latex slide agglutination test is a sensitive and specific 
test. It may give false positives in the presence of rheumatoid 
factor. Direct microscopic examination and latex agglutina- 
tion have been used with lesional skin scrapings to aid in 
the rapid diagnosis.The complement fixation test for crypto- 
coccal polysaccharide, the indirect fluorescence test, and the 
enzyme immunoassay for cryptococcal antigen detection are 
all helpful, but the last is capable bf detecting the presence 
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of antigen earlier ,,,, ,. , .,..,. concentration than the other 
two tests. 

Mycology 
For dlrect examination, a drop of serum or exudate is placed 
on a slide and then covered with a coverslip. If examination 
shows yeast, one drop of 10% ICOH can be added to half of 
the coverslip and one drop of Indm ink to the other half to 
demonstrate the capsule. 

The organism produces a moist, shiny, white colony on 
Sabouraud dextrose agar. W~th  aglng the culture may turn to 
a cream and then a tan color. Subcultures from Sabouraud 
agar may be made onto cornmeal agar, and onto urea 
medium to aid in distinguishing the yeast from Candzda and 
other yeasts.A commercially ava~lable DNA probe detection 
assay allows rapid culture confirmation. 

Treatment 
In seriously ill pat~ents, amphotericin B intravenously 
initially followed by fluconazole orally is standard treatment. 
In less severely 111 non-AIDS patients, fluconazole 400 to 
600 mglday for 8 to 10  weeks may be effective. In non-AIDS 
meningitis, flucytosine is given in combination with ampho- 
tericin B, and in patients infected with H N  fluconazole n 
glven indefinitely at a suppressive dose of 200 mglday. In 
one study of AIDS patients suffering from cryptococcal 
meningitis, 600 nlg/day of either fluconazole or  itraconazole 
showed efficacy.The availability of voriconazole has expanded 
the number of options available. In disease refractory to other 
drugs, voriconazole has shown a response rate of 38.9%. 
Caspofungin has hmited activity against cryptococcosis. 
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NORTH AMERICAN BLASTOMYCOSIS 
North American Blastomycosis is also known as Gilclz1ist's 
disease, blasto~nycosis, and blastomnycehc dennatitis. 

Most ,,.-..,,,, ,.lstomycosis is ...- A,,,,. -. ,.,.,......., - 
tion from a primary pulmonary focus. The lesions are 
chronic, slowly progressive, vermcous, and granulomatous 
lesions characterized by thick crusts, warty vegetations, 
discharging sinuses, and pustules along the advancing edge. 
The lesions are often multiple and are located mostly on 
exposed skin. Papillomatous proliferation is most pronounced 
in lesions on the hands and feet, where the patches become 
very thick. There is a tendency for the patches to involute 
centrally and to form white scars while they spread 
peripherally. The crusts are thick and dirty gray or brown. 
Beneath them there are exuberant granulations covered with 
a seropurulent exudate, which oozes out of small sinuses that 
extend down to indolent subcutaneous abscesses. Lower 
extremity nodules and plaques clinically and histologically 
suggestive of Sweet syndrome have also been described. 

The primary infection is almost always in the upper or 
middle lobes of the lungs, and most cases never develop 
cutaneous dissemination. When dissemination does occur, 
the most frequent site is the skin, accounting for at least 80% 
of cases of disseminated disease. It also frequently dissem- 
inates to bone, especially the ribs and vertebrae. Other 
targets are the CNS, liver, spleen, and genitourinary system. 

Cutaneous blastomycosis rarely occurs as a result of prim- 
ary cutaneous inoculation. Such cases have a clear history of 
inoculation, and present with a small primary nodule and 
subsequent secondary nodules along the draining lymph- 
atics, creating a picture similar to sporotrichosis. Healing 
takes place within several months. 

Etiology and Pathology 
The fungus Blastonzyces dernzatitides causes North 
American hlastomycosis and was first described by Gilchrist 
in 1894. It is frequently found in soil and animal habitats. i 
B. dermatitides is a dimorphic fungus with a mycelial phase 
at room temperature and a yeast phase at 37" C. Direct ! 

microscopic examination of a I(OH slide of the specimen 
should always be made, since culture of the fungus is difficult 
and the organism may be found in purulent exudates 
obtained from skin lesions.The specimen should he cultured 
by a qualified lahoratory on Sabouraud dextrose agar, 
Mycosel, and brain-heart infusion agar to which blood has 
been added.Aerial mycelium will develop in 10  to 14 days, ! 
forming a white, cottony growth that turns tan with age.The 
structures are septate mycelia with characteristic conidia on 
the sides of hyphae.The conidia are 3 to 5 pm and variously 
shaped from round to oval forms. Culture at 37" C produces 
a slow-growing, wrinbled yeast with spberules, single budd- 
ing cells, and some abortive hyphae.A DNA probe detection 
assay is commercially available for rapid culture confirmation. 

Cutaneous hlastomycosis usually demonstrates marked 
pseudoepitheliomatous hyperplasia of the epidermis with 
neutrophilic abscesses. Giant cells are frequently present in 
the dermal infiltrate. Organisms are typically few in number 
and are most commonly found within giant cells or  intra- 
epidermal abscesses. The organism is a thick-walled yeast, 
usually 5 to 7 wm in diameter, although giant forms have I 

been reported in tissue.The organism lacks a capsule, hut has 
a thick and distinctly asymmetlical refractile wall. Broad- 
based budding may occasionally he noted. Rarely, acute skin 
lesions may lack pseudoepitheliomatous hyperplasia and 
demonstrate a diffuse neutrophilic dermal ifiltrate. 
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Pnmary cutaneous blastomycosrs demonstrates a neiltio- 

philic infiltrate with many budding cells of blastomycetes. In 
later lesions, a granulomatous infiltrate IS found. The lymph 
nodes may show marked idammatory changes, grant cells 
contarning the organrsms, lymphocytes, and plasma cells. 

Lung involvement may show many changes that are 
suggestive of tuberculosis with tubercle formation. Purulent 
abscesses may occur in the lungs and bone. The abscesses 
may sometimes contain many organisms. 

Epidemiology 
North American blastomycosis is prevalent in the south- 
easlern US and the Ohlo and Mrssissippi river basins, reach- 
ing epidemic proportions in ICentuclcy and Mississippi, the 
latter has the highest prevalence of blastomycosrs in North 
America. There is a male-to-female ratio of approximately 
6:1, and most patients are over the age of 60. Often the 
cutaneous form occurs w~thout  a known history of 
pulmonary lesions. 

Outdoor activrty after per~ods of heavy ralnis a risk factor 
for acute pulmonary disease. Beaver Lodges are a common 
s ~ t e  for the fungus, and some report. have lrnked outbreaks 
of disease w t h  outings near a beaver lodge. Blastomycosrs 
has also been reported from the bite o i  a dog suffering from 
pulmonary blastomycosis. Transmission has been reported 
between men with prostatic involvement and their sexual 
partners. 

Rrsk factors for symptomatic disease include preexrsting 
illness. In one study, one-quarter of patients with blasto- 
mycosis had underlying immunosuppression, and 22% had 
diabetes mellitus. I ~ I  the south, African Americans have a 
higher incidence than whites and the mortalrty rate IS also 
higher among Afncan Americans. 

Immunology 
Serologic tests are performed by rmmunodiffusion or 
ELISA. Commercial antigen test kits are avarlable for raprd 
diagnosis. 

Differential Diagnosis 
Blastomycosis may closely resemble halogenoderma, 
blastomycosis-lrke pyoderma, pemphigus vegitans, tuber- 
culosis verrucosa cutis, syphilrs, granuloma inguinale, drug 
eruptions, and trichophytic granuloma. The diagnosrs is 
estahlrshed by demonstration of the organism or serologrc 
testing. The course of blastomycosrs is more rapid and 
~nvolvement is more extensive than in the verrucous type 
of tuberculosis.Vegetatrve lesions of tertiary syphilis usually 
are accompanred by other signs of the disease and have a 
predilection for the scalp and mucocutaneous ]unctions. 
Bromide and iodide eruptions are generally more acutely 
inflammatory, but may be indistinguishable from blasto- 
mycosis. Biospy, drug histoly, and blood iodrne or bromine 
levels may be required to drstinguish the two. 

Treatment 
Itraconazole, at a dose of 200 to 400 mglday for 6 months, 
is the treatment of choice.Amphotericin B for a total dose of 
1.5 g may be required for very dl patients. Fluconazole, 400 
to 800 mglday for at least 6 months, is effective in 85% of 
patients with non-hfe-threatening disease. Voricanazole has 
also been used. 

-- 

Assaiy RA, et al: Drsseminated blastomycosls. J Am Acad 
Derrnatol 2003;48.123. 

Bakleh M, et al: Successful treatment of cerebral blastornycosls 
with vonconazole. Clin Infect Dis 2005;40:E69. 

Bwnstein S, et al: lnoculatlon blastomycosls. CMAJ 2001; 
164:1664. 

Blalek R, et al: Coccidioldomycos~s and blastomycos~s: 
Advances In molecular diagnos~s. lmmunol Med Microbiol 
2005;22:Epub. 

Bradsher RW, et al. Blastomycosis Infect DIS Clln North Am 
2003;17:21. 

Lemos LB, et al: Blastomycosis: The great pretender can also be 
an opportunist. lnitral cllnical diagnos~s and underlying 
d~seases in 123 patrents. Ann Dlagn Pathol 2002:6:194. 

Wheat U, et al. State-of-the-art review of pulmonary fungal 
lnfect~ons. Sernin Resplr Infect. 2002;17:158. 

Wllkerson A, et 4: Sweet's syndrome-like blastomycosrs. Am J 
Dermatopathol 200325:152. 

SOUTH AMERICAN BLASTOMYCOSIS 
Mucocutaneous involvement in South American blasto- 
mycosis, also known as paracoccrdioidat gra~zuloma and 
pur~coccidroidomycos~s, IS almost always a srgn of dissem- 
rnated disease, primary in the lungs. Rare cases may arise 
from inoculation. In Brazrl, the disease causes about 200 
deaths per year. 

The mucocutaneous type usually begins in the mouth 
(Rg. 15-18), where small papules and ulcerations appear. 
Gingrval lesions are most common, followed by lesions of the 
tongue and lips. W~th tune, adjacent trssues are affected, and 
ultimately extenswe ulcerations destroy the nose, lips, and 
face (Fig. 15-19). Skin lesions may show ulcerations, pseudo- 
eprtheliomatous hyperplasra, and microabscesses.?he lymph- 
angitic type rnanrfests rtself by enlargement of the regional 
lymph nodes soon after the appearance of the inrtral lesions 
about the moutb.The adenopathy may extend to the supra- 
clavrcular and ax~llary regions. Nodes may become greatly 
enlarged and break down with ulcerations that secondarily 
involve the skin, causrng severe pain and dysphagia with 
progressive cachexia and death. It may closely slmulate 
Hodgkin's disease, especrally when the suprahyoid, preauri- 
cular, or retroauricular groups of lymph nodes are involved. 

There is a visceral type, caused by hematogenous spread 
of the disease to the liver, adrenal glands, spleen, intestines, 
and other organs There is also a mrxed type that has the 
combined symptomarology of the mucocutaneous, lymph- 
angitic, and vrsceral types.The disease may present elther as 
a rapidly progressive, acute disease or follow a subacute 
course, or occur as a chmnrc, slowly advancing form. 

Etiology and Pathology 
Lutz first descrrbed South Amerrcan blastomycosis in 
Brazil in 1908. It is caused by the fungus Pnmcoccid~oides 
bra~rlzenszs, a member of the phylum Ascomycota, order 
Onygenales, and famrly Onygenaceae. 

Biopsies may demonstrate pseudoep~theliomatous hyper- 
plasia, abscess formation, or ulceration. A granulomatous 
inflammatory rnfiltmte is frequently present, consrsting of 
lymphocytes, epithelrord cells, and Langerhans giant cells. 
The organism appears as a round cell, 10  to 60 pm in 
diameter, mth a delrcate wall. Multiple buds may be present, 
creating a resemblance to a marineT4s wheel Vrg. 15-20). 



Fig. 15-18 Paracocc dio domycos~s. 9 Paracocc d oloc s s. Flg. 15-20 Paracoccid~~oomyc~~ s. 
(Courtesy ol Marla S'1v;a Negrao, MD) (Counesy of Maria Silv a hegrao. MD) (Courtesy of Maria SI v,a hegrao. MD) 

This chronic granulomatous disease is endemic in Brazil 
and also occurs in Argentlna andVenezuela. Occasional cases 
have been reported in the US, Mexico, Central America, 
Europe, andAsia. Most of these patients have a travel history 
to endemic areas. The disease is generally found among 
laborers, mostly in men. Although the initral infection is 
usually respiiatory, some indivrduals may become infected 
by picking thew teeth with tungs or from chewing leaves. 
Armadillos may harbor the disease. 

The fact that the disease is 15 times more common in men 
is of particular interest, slnce it bas been shown that 17P- 
estradiol rnhibits transrtion from the mycelial to the tissue- 
invasive yeast form. P brasiliensis can lodge in periodontal 
tissues and some cases start after extraction of teeth, Many 
cases have been reported 1n pat~ents w ~ t h  AIDS, where the 
course is usually acute and severe. 

Mycology 
In culture the colony is cream-colored, compact, and powdery. 
Chlamydospores are mund or oval. Elongate lateral conidia 
may be present. 

ImmunoIogy 
Complement fixation tests are posihve In 97% of severe 
cases, and the titer rises as the daease becomes more severe. 
With improvement, the titer decreases Immunodiffusion 
tests are commonly employed for diagnosis and post-therapy 
follow-up. The test IS highly specific but only about 90% 
sensitwe. IgGl antibodies usually bind well. False-negafwe 
tests are commonly related to low-avidity IgG2 antibodies 
dlrected aaainst funeal carbohvdmte eoitoues. Antlbodv - - . . 
responses to drfferent antlgens vary durmg the course of the 
disease Sera from patients with severe acute or chronic 
disease recognized a greater number of antigens. Reactivity 
with BAT-exoAg persists after clinical recovery, and IgG 
reactivity against the 160-kD antigen is the most persistent 
marker of F! braszl~ensis infect~on. 

Bronehoalveolar lavage fluid demonstrates low but 
detectable amounts of 1L-6, tumor necrosis factor (TNF)-a, 
and macrophage inflammatoly protein (MIP)-la produced 
by alveolar macrophages. Specific antibodies are mainly of 
the immunoglobulin G2 isotype. MIP-la selectively attracts 
CD8+ T-cells. In skrn lesions, Langerhans cells have short 
and irregular dendrites and are decreased in number. 

FXIIIa-positrve dendrocytes are increased in number and 
have prominent dendntes.The organism is frequently found 
within FXIIIa-positrve dendrocytes. 

Treatment 
Itracanazole, 200 mglday for 6 months, is the treatment of 
cholce for most patients as it IS well tolerated and shows an 
excellent response in 90%. Ketoconazole, 400 mg/day for 6 
to 1 8  months, 1s equally effective, but not as well tolerated. 
Fluconazole, amphoter~cin B, and the sulfonamides also have 
activity against the yeast, although sulfa resistance has been 
reported. Many patients, especially those w ~ t h  AIDS, are 
glven long-term suppressive therapy wlth a sulfa drug, so the 
emergence of resistance is of concern. In a randomrzed tr~al, 
itraconazole, ketoconazole, and sulfadlazme showed similar 
efficacy in the inrtial treatment of the disease. In vrtro, 
terbinafine is highly active agarnst isolates of P bmsillensi, 
and may have a role as an alternate agent. IFN-7 and 
granulocyte-macmphate colony-stimulating factor enhance 
the antrfungal effect of fluconazole in anlmal models. 
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SPOROTRICHOSIS 
Sporotrichosis usually occurs as a result of direct inoculation 
by a thorn, cat's claw or other minor penetrating injury.The 
earliest manifestation may be a small nodulewhich may heal 



322 DISEASES RESULTING FROM FUNGI AND YEASTS -- - " - h 2 L - 7 ,  - -  .- .- 

Fig. l a - ~ ~  appear as Qar-shaped yeast fn tfssue, but are rare in Wort% 
Sporotrichosis American cases. In Asian cases of sporotrichosis, the organ- 

isms are frequently more numerous. Asteroid bodies and 
mycelial elements are prevalent in regional lymphangitic 
sporotrichosis. PCR methods of detection have been 
developed. 

and disappear before the onset of other lesions. In the course 
of a few weeks nodules generally develop along the draining 
lymphatics (Fig. 15-21).These lesions are at first small, dusky 
red, painless, and firm. In time the overlying skin becomes 
adherent to them and may ulcerate.When the lesions occur 
on the face, the lymphatic drainage is radial, rather than 
linear, and secondary nodules occur as rosettes around the 
primary lesion. 

Regional lymphangitic sporotrichosis is the common type, 
accounting for 75% of cases. Fixed cutaneous sporotrichosis 
is seen in 20% of cases and is characterized by a solitary 
ulcer, plaque or crateriform nodule without regional lymph- 
angitis. It may also present as localized rosacea-like lesions 
of the face without regional lymphangitis. Increased host 
resistance, a smaller inoculum, facial location, and variations 
in strain pathogenicity have all been suggested as reasons for 
the fixed cutaneous form. 

Disseminated disease is the least common form. Factors 
that predispose to extracutaneous disease include oral pred- 
nisone therapy, other immunosuppressive drugs including 
TNF-a inhibitors, chronic alcoholism, diabetes mellitus, 
hematologic malignancies, and AIDS. Systemic invasion may 
produce cutaneous, pulmonary, gastrointestinal, articular 
lesions, and brain lesions. Arthritis or bone involvement 
occurs in most cases. The cutaneous lesions are reddish, 
tender nodules, which soften, form cold abscesses, and 
eventually suppurate, leaving chronic ulcers or fistulas. 
These are usually around arthritic joints and the face and 
scalp, but may occur anywhere on the skin. At times only 
internal involvement, such as of the lungs, brain, or bones, is 
apparent. 

Etiology and Pathology 
Sporotrichosis is caused by Sporothrtr schenckn, a 
d~morphic fungus that grows in a yeast form at 37" C and in 
a mycelial form at mom temperature. Cutaneous disease 
typically presents with palisad~ng granulomatous dermatitis 
surrounding a stellate suppurative abscess. Organisms 

Epidemiology 
There seems to be no geographic limitation to the occurrence 
of sporotrichosls. Most often the primary invasion 1s seen as 
an occupational disease in gardeners, florists, and laborers 
following injuries by thorns, straw or sphagnum moss. The 
pathogen commonly lives as a saprophyte on grasses, shrubs, 
and other plants. Carnations, rose bushes, barberry shrubs, 
and sphagnum moss are common sources. Infection may 
also be noted after insect stings. High humidity and high 
temperature favor infection. An epidemic of sporotrichosis 
among South African dlamond miners was ascribed to 
inoculation of the organism by rubbing agalnst the support- 
ing wooden beams ~n the mines. Experimentally, it has been 
produced in many laboratory an~mals, and spontaneous 
cases have been observed in horses, mules, dogs, cats, mice, 
and rats. In cats, sporotrichosis commonly produces dissem- 
inated disease. The organism may be found on the claws, 
and transmitted to humans through cat scratches. Epidemics 
related to cat exposure have been documented. 

Mycology 
On Sabouraud agar a moist, white colony develops within 3 
to 7 days. The surface becomes wrinkled and folded. Later 
the culture turns tan and, ultimately, black, as the organism 
is capable of producing melanin. In slide culture preparations 
the colony shows septate branching mycelia. Conidia are 
found in clusters or ~n sleevelike arrangements on delicate 
sterigmata. If the culture is grown at 37" C, grayish-yellow, 
velvety yeast-like colonies are produced. Cigar-shaped, 
round, oval and budding cells, hyphae, and conidia may be 
seen microscopically. 

Immunology 
Culture extracts from S. schenckzz, known as sporotnclzms, 
will produce a delayed tuberculin-type reaction in persons 
who have had sporotrichosis. The test is fairly reliable, but 
only indicates previous exposure. Agglutination testing has 
been developed, but clinical diagnosis, biopsy, and culture 
remaln the most common means of establishing a diagnosis. 

Differential Diagnosis 
Demonstration by culture establishes the diagnosis, and it 1s 
important to differentiate sporotrichosis from other lymph- 
angit~c infections. Atypical mycobacteriosis (especially 
Mycobactenzrm niannum), leishmaniasls, and nocardiosis all 
produce lymphangitic spread. In contrast, tuberculosis, cat- 
scratch disease, tularemia, glanders, meliaidosis, lympho- 
granuloma venereum, and anthrax produce ulceroglandular 
syndromes (an ulcer with regional lymphadenopathy rather 
than an ulcer with nodules along the lymphatic vessels). 

Treatment 
Itraconazole is effective at a dose of 100 to 200 mglday for 
several months. For cutaneous forms, potassium iodide in 
doses of 2 to 6 glday remains an effective and inexpensive 
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theraoeutlc ootion. and mav be effective in cases where - Ru. 15-22 

A .  

intraconazole therapy fails. Iodide therapy generally requires 
6 to 12 weeks of treatment. Generally, it a best to begin with 
five drops of the saturated solutlon in grapefruit or orange 
juice three times a day after meals.The drops can also be put 
m milk, but strong flavored citrus juices are better at masking 
the taste.The dose should be araduallv increased unbl30 to - 
50 drops are taken three tunes a day.The diug is not suitable 
for pregnant women. Adverse effects of iodide therapy 
include nausea, vomiting, parotld swelhng, acneiform rash, 
coryza, sneezing, swelllng of the eyelids, hypothymdism, a 

I 
brassy taste, increased lacrimation and salivation, flares of 
psoriasis, and occasionally, depression. Most of the side 
effects can be controlled by stopping the drug for a few days 
and rernstituting therapy at a reduced dosage.Application of 
local hot compresses, hot packs, or a heating pad twice a day 
has been advocated as a useful adjunct, as S. scltenckzi is 
intolerant to temperatures above 38.5' C (101' F). 

In adult disseminated cases, itraconazole, 300 mg twice a 
day for 6 months, followed by 200 mg twice a day is the 
treatment of choice. In children, the drug is dosed based on 
weight and therapeutic response. The drug may have to be 
continued for many months. Amphoterlcin B, 0.5 mglkglday, 
is an alternative, but sensitivity to thls is strain-dependent S. 
scheizckii is more sensitive to itraconazole than voriconazole, 
but the latter drug may also represent a therapeutic option. 

da Rosa AC, et al: Ep~demioloav of sporotrichosls: a studv of 
304 cases in Brazil: J Am  cad ~ e n a t o i  2005;52:451. 

- 
de Lima Barros MB, et ai: Sporotrichosis with widespread cutan- 

eous lesions: report of 24 cases related to transmission by 
domestic cats in Rio de Janeiro, Brazil. Int J Dermatol 2003; 
42:677. 

Habte-Gabr E, et al: Cutaneous sporotrichosis: the old iodide 
treatment remains effective. Ciin Microbial infect 2000;6:53. 

Kanbe T, et al: Rapid and specific identification of Spomthrix 
schenckii by PCR targeting the DNA topoisomerase I I  gene. J 
Dermatol Sci 2005;38:99. 

Koga T, et dl: Therapeutic approaches to subcutaneous 
mycoses. Am J Clin Demlatol 2003:4:537. 

McGinnis MR. et al: Sporothrix schenckii sensitivity to vorico- 
nazole, itraconazole and amphotericin 6. Med Mycol 2001; 
39:369. 

Morris-Jones R: Sporotrichosis. Clin Exp Dermatol 2002;27:427. 
Sandhu K, et al: Potassium iodide remains the mast effective 

therapy for cutaneous sporotrichosis. J Dermatol Treat 2003; 
14:ZOO. 

CHROMOBWTOMYCOSlS 
Chromoblastomycosis usually affects one of the lower 
extremities (Rg. 15-22). It occurs as a result of direct inocu- 
lation of the organism into the skin.As a rule, lesions begin 
as a small, pink, scaly papule or warty growth on some part 
of the foot or lower leg, then slowly spreads through brect 
extension and satellite leslons. With time, lesions develop 
a verrucous or nodular border and central atrophy and 
scarring. Small lesions may resemble common warts. 
Regional lymphadenitis may occur as a result of secondary 
bacterial infection. In rare instances the disease begins on 
an upper extremity or the face. Rarely, CNS involvement 
has been reported, both with and without associated skim 
lesions. 

~h;omomycos~s. 
(Courtesy of Marla 
Silvia Negrao. MD) 

There is a 4:l male predommance, and farmers account for 
almost 75% of patients with the disease.The disease is slowly 
progressive, and the average time between the appearance of 
lesions and diagnosis is almost 15 years. Lesions occur at 
sites of minor trauma.A thorn injury is remembered in about 
16% of patients. Squamous cell carcmoma may occur in 
long-standing cases. 

Etiology and Pathology 
Most cases are caused by one of five dematiaceous fungi. 
F o ~ s ~ E u ~ ~  pedrosoi is the most common cause, and accounts 
for 90% or more of the cases reported in South America. It 
has also been reported as the most common cause in other 
parts of the world. Other agents include Phialophora u e m -  
cosa, Fonsecaea compacta, Cladosporium canio?zzz, and 
Rhznocladiella aquaspersa. Exophlala spmifera and Exo- 
phzlia jeanselmei have been reported in isolated cases. 
Patients may have more than one organism, and cutaneous 
lesions caused by both paracoccidioidomycosis and chromo- 
blastomycosis have been reported in the same patient. 
Patients may also have chromoblastomycosis concurrently 
wlth mycetoma or invasrve phaeohyphomycosis. CNS lesions 
have been associated with Cladosporzum trzckoides 
(Xylokyphn or Cladophialopkora bantia?za), as well as 
other organisms to include Fonsecaea pedrosoz. Most of the 
reported cases are really phaeohyphomycosis, rather than 
chromoblastomycosrs, because the organism grows in the 
hyphal form. 

Histopathologically, lesions are characterized by pseudo- 
epltheliomatous hyperplasia wlth intraepidermal abscess, 
a dermal granulomatous reachon, and the presence of 
pigmented fungal sclerotic bodies.The fungi often appear in 
clusters that reproduce by equatorial septation, rather than 
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"copper pennies") rather than hyphae distinguish the 2001;44:585. 
infection fmm invasjve phaeohyphomycosis. me organisms Saigado CG, et al: Cutaneous diffuse chromablastomycosis. 
are often seen in association with an embedded splinter. Lancet Infect Dis 2005;5:528. 

Staining for fungal antigens has demonstrated that they Xibao Z ,  et al: Treatment of chromoblastomycosis with 
accumulate in macrophages and occasional]y in factor terbinafine: a report of four cases. J Derm Treat 2005:16:121. 
XIIIa-positive dendrowtes or Langerhans cells. The immune - 
response to the organlsm appears to affect the clinical and 
hiitolog~c presentation. Patients wrlh verrucous plaques 
demonstrate a type T-helper 2 (Th2) immunologic response, 
while those with elythematous atrophlc plaque have a type 
Thl  response. 

Epidemiology 
Chromoblastomycosis was first recognized in Brazil by 
Pedroso in 1911. Since then it has been found in other parts 
of South America and the Caribbean, Madagascar, South 
Asia, East Asia, the US, Russia, and many other countries. 
Barefooted farm workers bear the largest burden of infec- 
tion.Trauma from wood products and soil exposure results in 
implantation of the organism, and dissemination is rare. 

Mycology 
The microorganisms produce black, slowly growing, heaped- 
up colonies. The genera differ according to the type of 
conidiophore produced. AU produce melanin. 

Treatment 
Treatment is difficult, and the d~sease often affects those who 
can ill afford medication. In some senes, only about 30% of 
patients were cured, although almost 60% ~mproved.About 
10% fall therapy outright, and recrudescence of the disease 
IS noted ~n more than 40% of patients, 

Smaller lestons of ch~amoblastomycosis are best treated 
by surg~cal excision or cryotherapy. In one study of 22 
patients, the number of cryosurgeries vaned from 1 to 22, 
and treatment lasted for up to 126 months. Only three 
patlents d ~ d  not respond. If the Iesions are extenswe, 
~traconazole, 100 mglday or more 1s given for at least 1 8  
months. Terbinafine, 500 mglday for 6 to 12 months, has 
been effect~ve in some pat~ents. In refractory cases, 
itraconazole may be comblned with nyotherapy, application 
of heat (local hyperthermla), or C02 laser vapor~zat~on. 
Altemate-week therapy with itraconazole and terbinafine 
has also been reported. Local hyperthermia alone has been 
reported as effechve In some cases, and has been combined 
wlth CO, laser vaporization. Despite these optlons, some 
lesions remain resistant, and amputation may be unavo~dable 
in some patients. 

Bonifaz A, et al: Chromohlastomycosis: clinical and mycologic 
experience of 51 cases. Mycoses 2001:44:1. 

Castro LG, et al: Treatment of chromomycosis by ciyosurgery 
with liquid nitrogen: 15 years' experience. Int J Dermatol 
2003;42:408. 

Gupta AK, et al: Alternate week and combination itraconazole 
and terbinafine therapy for chmmoblastomycosis caused by 
Fonsecaea pedmsoi in Brazil. Med Mycol2002;40:529. 

Hira K, et ai: Successful treatment of chromomycosis using 
carbon dioxide laser associated with topical heat applica- 
tions. J Eur Acad Dermatol Venereol 2002;16:273. 

Minotto R, et al: Chromobiastomycosis: a review of 100 cases in 

PHAEOHYPHOMYCOSIS 
I h ~ s  heteroae~tcous group of mvcotlc infections is cnused bv - - - 
dematiaceous fungi whose morphologic characteristics in 
tissue include hyphae, yeast-like cells, or a combination of 
these. This contrasts with chromomycosis where the 
organism forms round sclerotic bodies. 

There are many types of clinical lesions caused by these 
organisms.'Iinea nigra is an example of superficial infection. 
Alternariosis can also present as a superficial pigmented 
fungal infection in immunocompetent patients. Subcutan- 
eous disease occurs most commonly as indolent abscesses at 
the site of minor trauma (so called "phaeomycotic cyst"). 
E. jemrsehnei is the most common cause of this presentation 
in temperate climates. Systemic phaeohyphomycosis is 
largely a disease of immunocomp~umised patients, although 
primary cerebral forms occur in immunocompetent patients. 
Localized forms occur primary as a result of primary ino- 
culation of the organism into the skin. Disseminated disease 
may also begin as a skin infection, although catheter sepsis is 
being recognized as a cause of disseminated infection. The 
lesions commonly appear as dry black leathery eschars with 
a scalloped erythematous edematous border (Fig. 15-23). 

Biopolavds specifera is the most common cause of 
disseminated disease, although Scedospo~ium prolificans has 
been reported as the most common organism in some areas. 
The presence of melanin in the cell wall may be a virulence 
factor for these fungi. Eosinophilia is noted in about 10% 
of patients with disseminated disease. The disease often 
disseminates to many organs. Endocarditis is mostly reported 
on porcine valves. In some series, the mortality rate of 
disseminated disease is about 80%. More than a half of 
patients with primary CNS disease have no known under- 
lying immunodeficiency. Mortality rates from CNS infections 
are high regardless of immune status. 

Etiology and Pathology 
Many black molds are capable of causing phaeohyphomy- 
cosis.Among them are E. lea~tsebner, Dactylarra gallopava, 
Phialophova parasrhco, P. wenreckn, H. tonrloidea, Wanglella 
dennatrtidis, E.~serohtluin rostratzml, Brpolans spzctfera, C 

Fig. 15-23 
Phaeohyphornycos~s 
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bantiana, Chaetonuzinz globosmn, and X bnirtiaita Some 
fungi, such as E3 vernlcosa, can cause both phaeohypho- 
mycosis and ckromoblastomymsis. Some fun@, such as 
E ]enrrselmei, may cause mycetoma (characterized by grain 
formation) in some patients, and phaeohyphomycosrs or 
chromoblastomycosis in others. 

All these organisms produce pigmented hyphae in tissue 
and culture, although the pigment may only be visible focally 
in some histologic sections. Melanin can be stained with 
the Eonlana-Masson method, hut many organisms produce 
enough melanin to stain pos~tive, and a positrve stain should 
not be misinterpreted as proof of phaeohyphomycosis. 
Organisms as diverse as zygomycetes and dermatophytes 
can stain with the Fontana-Masson stain. When byphae 
appear brown in tissue, there is little question as to the 
diagnosis, but when the organlsm appearj hyaline in tissue, 
the presence of melanin staining must he interpreted m the 
context of the fungal morphology. Most organrsms of 
phaeohyphomycosis produce thick refractile walls, and have 
prominent bubbly cytoplasm. This contrasts with the thm, 
delicate walls of organisms such as aspergillus, fusarium, 
and dermatophytes. Zygonlycetes are aseptate, and usually 
appear hollow in tissue sections. Their thick refmct~le wall 
usually stains intensely red with H&E, contrasong wrth the 
pale wall of a pIiaeomycotic organisin. Some organisms, 11Be 
Bipolaris, produce mund, dilated structures that resemble 
spores is t1ssue.The mix of round structures and hyphae is a 
helpful clue to the presence of a black mold in tissue. 

Treatment 
Phaeomycotlc cysts are best treated with excision. Super- 
ficial phaeohyphomycosis may respond to topical antifungal 
agents and superficial debr~dement. For invasive and 
disseminated disease, surgical excision should generally be 
comblned with antifungal therapy. Itraconazole has the best 
record of treating this group of infettions, and doses of 
400 mg/day or higher are commonly needed. Reproducible 
fungal sensitivity studies are now available through a few 
reference laboratories, but the process 1s slow, and patients 
with disseminated disease have little time to spare. Some 
organisms respond to amphotericin B or  terbinafine. 
Combinations of terbinafine and triazoles have been 
successful clinically, and the combination of terunafine and 
fluconazole has shown promise in vrtro. For CNS disease, 
con~binations of amphotencin B, flueytosme, and itracona- 
zole may improve survival rates. Voriconazole has a broad 
spectrum of ackrvity against these h n g ~ ,  but clinical expe- 
rience is limited, Complete excision of primary brain lesions 
may be prudent when possrble. In widely disseminated 
disease, excision of lesions becomes impractical, but 
debnlking of skm d~sease may be of some value. 

Filiuola MJ, et al: Phaeohyphomycos~s of the central newous 
system in immunocompetent hosts: report of a case and 
review of the ihterature. Int J infect Dis 2003;7:282. 

Kimura M, et al: Multifocal subcutaneous phaeohyphomycosis 
mused by Ph~afophora venucosa. Arch Pathol Lab Med 
2003:127:91. 

Perez A: Terbinafine: broad new spectrum of lndtcat~ons in 
several subcutaneous and systemic and paras~tic diseases. 
Mycoses 1999;42(Suppl2):111. 

RevankarSG: Dematlacwus fungi. Sernin Resplr Cnt Care Med 
2004;25.183. 

Revankar SG, et al: Dlssemlnated phaeohyphomycos~s. review 
of an emerging mycosrs. Clln lnfecf Dls 2002,34 467. 

Revankar SG, et al: Ptrmarycentral nervous system phaeohypho- 
mycosis: a review of 101 cases. Clin Infect DIS 2004,38:206. 

Silveira F, et al: Emergence of black moulds in fungal disease: 
epidemiology and therapy. Cur Opln Infect Dis 2001;14:679. 

MYCETOMA 
Mycetoma, also known as Mod~ira foot and madrrrmxzycosis, 
is a chronic, granulomatous, subcutaneous, inflammatory 
disease caused by filamentous bactena (actinomycetoma) or  
true fungi (eumycetoma). The organisms enter the skin by 
traumat~c rnoculatlon. Both [oms of mycetoma present as 
progressive subcutaneous swelling with sinus tracts that 
discharge grains (Fig. l.5-24). 

The disease progresses slowly Mycetomas genewlly begin 
on the instep or the toe webs. The lesion is commonly 
relatively painless, nontender, and firm. The overlying skln 
may be normal or attached to the underlying tumor. Mature 
lesions often have nodules and draining sinuses. Not only the 
skin and subcutaneous ttssues but also the underlying fascia 
and bone are involved. Other parts of the body, such as the 
hands, arms, chest, jaw, and buttocks, may be involved. 
Exposed sites are most common, and lesions in covered aeas  
are nearly always actinomycetomas. 

Etiology and Pathology 
Mycetoma is divided into actinomycetoma, produced by 
bacteria, and eumycetoma, produced by true fungi. Actino- 
mycetomas are caused by Nocmdtn, Actinontadurn, or 
Actznomyces spp. Eumycetomas are caused by true fungi 
including pigmented fungi such as Madtrrella spp, and hyaline 
fungi such as Pseudnlbsdtenn and Acrernonium (Caphnlo- 
,sporiurnJ. Organisms include Pser~dal2escheria boydit (which 
may occasionally dissem~nate as the anamorph or asexual ? 
form, Scedosporrttnt aprosperrlruin), Mndurelln grisea, 
Mntlufella mycetomah, Acrernonitim falcifornle, Acreirto- 
ittzim renfei, Leptosphnerra serregalsi~sis, eptospitaerra 
to~apkazsii, E. jeanselntei, Pyrozoclzaeta ron~eui, and P. 
vemicosn. Examples of actinomycetomas are those caused 

Fig. 15-24 Mycetoma. 
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caviae, Actiizoinadura inadurae, Actiizomndura pelletieri, 
Actinonzyces israelii, and Streptoiizyces somaliensis. A. 
israelii is the major cause of lumpy jaw, a form of mycetoma. 

Almost all actinomycetomas produce light colored grains, 
as do hyaline fungi.The list of light-grain oganisms includes 
A. ismelii, A. inadurae, Nocnrdia spp, S. soinnliensis, P. 
boydii, Acreiitoitizim spp, Aspergillus nidtrlans, Fusariuin 
spp, and Neotesttidina rosatii. Red grains are usually 
produced by A. pelletieri, although red pigment-producing 
colonies that differed from this organism (they were positive 
for casein hydrolysis and negative for nitrate reduction and 
hydrolysis tests of xanthine, hypoxanthine, and tyrosine) 
have been described and provisionally identified as Actino- 
madurn uinacea. Pigmented fungi produce dark grains.These 
organisms include M. grisea, M. inyceto~izatis, Curvularia 
geiziculatn, Helminthosporiu~it specifenrm, L. senegalensis, 
E. jeaizselinei, P. uerrucosa, and P. romeri. 

Histologic sections demonstrate stellate abscesses contain- 
ing grains. Gram stain of an actinomycotic grain shows 
Gram-positive, thin filaments, 1 to 2 pm thick, embedded in 
a Gram-negative amorphous matrix. Club formation in the 
periphery of a grain may be seen. Special stains for demon- 
stration of fungi, such as PAS and Gomori methenamine 
silver, will clearly show hyphae and other fungal structures 
within the grain. Hyphae of 2 to 5 pn in thickness suggest 
true fungal mycetoma. 

Epidemiology 
The mycetoma belt stretches between the latitudes of 15" 
south and 30" north. Relatively arid areas have higher rates 
of mfechon than humid areas. In the Western Hemisphere 
the incidence is h~ghest in Mexico, followed by Venezuela 
and Argentma. In Africa it is found most frequently in 
Senegal, Sudan, and Somalia. Mycetomas are also reported 
In large numbers m India. Actinomycetomas outnumber 
eumycetomas by 3 5 ,  which is a blessing as the former is 
much more responsive to therapy. The male-to-Iemale ratio 
varies from 2:l to 5:l. 

Mycology 
For true fungi (eumycetoma), cultures are made from the 
grains on Sabouraud dextrose agar contain~ng 0.5% yeast 
extract and suitable antibiotics. Cultures should be incubated 
at 37" C and room temperature. For actinomycetes grams, 
culture should be made in brain-heart infusion agar, 
mcubated aerobically and anaerobically at 37" C, and on 
Sabouraud dextrose agar with 0.5% yeast extract incubated 
aerobically at 37' C and room temperature.The specimen for 
culture should be taken from a deep site, preferably from the 
base of a biopsy. Cultures should be processed by a reference 
laboratory and should not be grown in an office laboratory. 

Diagnosis 
Mycetoma may be diagnosed by keeping in mlnd a triad 
of slgns, namely: tumefaction, sinuses, and granules. Pus 
gathered from a deep sinus wtll show the granules when 
examlned with the microscope. The slide containing the 
specimen should have a drop of 10% NaOH added and a 
coverslip placed on top. A biopsy may be required. Radio- 
graphs will show the bone involvement and MRI images may 
show the "dot in a circle" slgn, corresponding to grams. 

Actinomycetomas generally respond to ant~biottc therapy, 
although advanced cases may also need surgery. In A. isrnelti 
infection, penic~llin in large doses is curative. N. asteroides or 
N. brasthensis is usually treated with sulfonam~des. 

Patients in the early stage of eumycetoma may be 
successfully treated by surgical removal of the area. In the 
more advanced stages, a combination of antifungal therapy 
and surgery may be successful. In some cases of eumycetoma, 
amputation wrll be necessary. Surgical excision cornblued 
with itraconazole, 200 mg twice a day until clinically well, 
may be effectrve in cases caused by P boydzr P. boydtr is not 
generally responsive to amphotericm, although l~posome- 
encapsulated forms may have an effect. In one study, 30 
~solates of P. boyd~i were tested for acttvity of posaconazole, 
fluconazole, and itraconazole m a mouse model of dissem- 
inated disease. Posaconazole was as effective as fluconazole 
and more effective than itraconazole. 

Gonzaiez GM, et al: Activity of posaconazole against Pseu- 
dallescheria boydii: in vitro and in vivo assays. Antimicrob 
Agents Chemother 2003;47:1436. 

Maiti PK, et al: Mycetomacaused by a new red grain mycetoma 
agent in two members of a family. J Postgrad Med 2003; 
49:322. 

Pang WR, et ai: Subcutaneous fungal infections. Dermatoi Ther 
2004;17:523. 

Queiroz-Telles F, et al: Subcutaneous mycoses. Infect Dis Clin 
North Am 2003;17:59. 

Sarris I, et al: MRi of mycetoma of the foot: two cases demon- 
strating the dot-in-circle sign. Skeletal Radiol 2003;32:179. 

Schaenman JM. et al: Scedosporium apiospermum soft  tissue^ 
infection successffully treated with voriconamle: potential 
pitfalls in the transition from intravenous to oral therapy. J Clin 
Microbial 2005:43:973. 

I<eloidal blastomycosis was originally described by Jorge 
Lobo in 1931 Most cases have occurred in countnes in 
Central and South America. One occurred in an aquarium 
attendant in Europe who cared for an infected dolphin. One 
occurred in an Amencan who had walked under the 
pounding water of Angel Falls on a trip to South America. 

The disease may nlvolve any part of the body and the 
lesions appear charactenstically keloidal (Figs 15-25 and 
15-26). fistulas may occur. The nodules increase in size 
gradually by invasion of the surrounding normal skin or 
through the superficial lymphatics. Long-standing cases may 
involve the regional lymph n0des.A common location is the 
ear, which may resemble the cauliflower ear of a boxer. 

The fungus is probably acquired from water, so~l ,  or 
vegetation in forested areas where the d~sease 1s prevalent. 
Dolphins may be infected. Agricultural laborers have been 
most frequently affected, but the sex distnbuhon a almost 
equal. 

The causative organism, Lacazza lob01 (formerly Loboa 
loboi and Paincoccidiotdes lobot), is an obligate parasite. 
Culture has not been successful, but the organism can grow 
in mouse footpads. 

Histologically, the epidermis is atrophic. The organisms 
are thlck-walled, ref~actile spheruks, larger than those of 
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Fig. 15-25 
Lobomycos~s. 
(Courtesy of Maria 
Silvla Negrao. MD) 

Fig. 15-27 Lobornycosis. (Courtesy or Mana Silvia Negrao, MD) 

Complete resolution has been reported in a patient treated 
for 1 year with a combination of itraconazole (100 mglday) 
and clofazimine (100 mglday). 

Burns RA, et al: Report of the first human case of lobornycosis 
In the United States. J Clin Microbiol 2000;38:1283. 

Fischer M,  et al: Successful treatment with clofazimine and 
Fig. 15-26 itraconazole in a 46 year old patient after 32 years duration of 
Lobornycosis. disease. Hautarzt 2002;53:677. 
(Courtesy of Maria Haubold EM, et al: Comparative morphology of Lacazia loboi 
Siivia Negrao, MD) (syn. Loboa loboi) in dolphins and humans. Med Mycol 

2000;38:9. I 
Rodriguez-Tom G: Lobomycosis. Int J Demlatol 1993;32:324. 
Taborda PR, et al. Lacazia loboi gen. nov., comb. nov., the etiologic 

agent of lobomycosis. J Clin Microbiol 1999;37:2031. 

l? brasiliensis. One or two buds may be seen, but never 
multiple budding as in I! brasiliens~s. The organisms are typi- 
cally numerous and appear in chains of spheres connected by 
short narrow tubes like a child's pop beads (Fig. 15-27).The 
cellular infiltrate is composed of histiocytes, giant cells, and 
lymphocytes. In dolphin tissue, the organism appears signifi- 
cantly smaller than in human tissue. This may be a 
manifestation of the host response, or may indicate that the 
organism in the two hosts may not be identical. 

Surgical excision of the affected areas may be curative 
when the lesions are small, but recurrence is common. 

Rhinosporidiosis is a polypoid disease usually involving 
the nasal mucosa. Coniunctival. lacrimal. oral. and urethral 
tissues may also be ;nvo~ved and g;nital' lesions may 
resemble condylomata.The lesions begin as small papillomas 
and develop into pedunculated tumors with fissured and 
warty surfaces. Grayish-white flecks may be noted on the 
tissue, corresponding to transepithelial elimination of large 
sporangia. Bleeding occurs easily. Conjunctival lesions begin 
as small, pinkish papillary nodules. Later they become larger, 
dark, and lobulated. Rectal and vaginal lesions have been 
reported. Like penile lesions, they may resemble condylo- 
mata or polyps.Widespread dissemination rarely occurs, and 
bone involvement has been described. The disease is 
endemic in Ceylon and India, but it also occurs in parts of 
EastAsia, and in Latin America. It has been seen in southern 
US, England, and Italy. 

Rhitzosporidium seeberi, an organism found in stagnant 
water, is the causative organism. It has been characterized as 
either a fungus or  protist.The organisms appear as sphewles 
7 to 1 0  pn in diameter, which are contained within large 
cystic sporangia that may be as large as 300 bm in diameter. 
When the organism does not form endospores, it resembles 
C. immitis sphemles, but differs by the regular presence of 
a central nucleus within each organism. The organisms are 
usually present within a polypoid structure.A granulomatous 
response is seen in about 50% of cases, and suppurative 
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sporangia. Transepithel~al elim~nation of sporangia is 
common. 

Destruction of the involved area by excislon or electm- 
surgery is the most common method of treatment.Antifunga1 
agents have been of little value. Culture of the olganlsm is 
easiest when it is grown together with the cyanobacter~um 
Mzcrocystls aerugtnosa. These are un~cellular prokaryotic 
organisms found m pond water together with R. seebert. 
The two organisms have also been shown to grow together 
in tissue, suggestrng that rhrnosporid~osis may represent a 
synergistic infection of the fungus and cyanobactenum. As 
drugs such as ciprofloxacin are active against M. aerugmosa, 
trials of antibiotic therapy may be of value. 

Khoo JJ, et al. Rhinosporidiosis presenting as recurrent nasal 
polyps. Med J Malaysia 2003;58:282. 

Kumari R, et at: Disseminated cutaneous rtdnosporidiosis. 
Dermatol Online J 2005;11:19. 

Laxmisha C, et al: Subcutaneous swellings due to rhino- 
sporidiosis. J Dermatol 2005;32:150. 

Levy MG, et al: Cultivation of Rhinosporidiurn seeben in vitro. 
Science 1986;234:474. 

Makannavar JH,  et al: Rhinosporidiosis-a clinicopathologicai 
study of 34 cases. Ind J Pathoi Microbial 2001:44:17. 

NGOMYCOSIS (PHYCOMYCOSIS) 
There are a number of im~ortant  pathogens in the class - 
Zygomycetes. The two orders with~n this class that cause 
cutaneous ~nfectlon most often are the Mucorales and 
Entomophthorales. 

Entornophthoromycosis Infections caused by the order 
Entornophthorales have been named entomophtho~o- 
mvcosls, rhinoentomophthoromycos~s, conid~obolomycosis, 

Imens. -.-,,, ,,,-....- ns will show fibroblast.- ,. ~liferat~on 
and an inflammatory reaction w ~ t h  lymphocytes, plasma 
cells, histiocytes, eosinophils, and glant cells.The organisms 
appear as broad, thin-walled hyphae that are generally 
aseptate and may be branched at right angles.The Splendore- 
Hoeppli phenomenon is common and appears as eosino- 
philic sleeves around the hyphae. Pythiosis, a primitive 
aquatic hyphal organlsm that acts as a zoonotic pathogen, 
may affect man and has a similar appearance. 

Treatment 
Potassium Iodide has been the drug of choice, although 
amphotericin B, cotrimoxazole, ketoconazole, itraconazole, 
and fluconazole have also been used successfully. Exc~s~on 
oI small lesions is an alternative method of management, 
but the recurrence rate 1s significant. Rare human cases of 
pyth~osis have responded to amphotencin B. 

Mucormycosis Mucornzycosts refers to infections 
caused by the order Mucorales of the class Zygomycetes. 
They characteristically are acute, rapidly developmg, and 
often fatal. In some series, the death rate is about 80%. Most 
infections occur m ketoacidot~c diabetics, but leulcemia, 
lymphoma, AIDS, Iatrogenic immunosuppression, burns, 
chronic renal failure, and malnourishment all predispose to 
these mfections. Occas~onally, healthy lndiv~duals have been 
reported to develop these infections Some have occurred as 
a result of contaminated surgical dressings. 

The five major cl~nlcal forms (rhmocerebral, pulmonary, 
cutaneous, gastrointestinal, and d~sseminated) all demonstrate 
vasculotropisrn of the organisms. This leads to infarction, 
gangrene, and the format~on of black, necrotic, purulent 
debris. Ulcerat~on, cellulitis, ecthyma gangrenosum-like 
lesions, and necrotic abscesses may occur.The infection may 
~nvolve the skin through traumatic implantat~on or by 
hematogenous d~ssemination. 

o; basidiobolomycosis. They bccur usually in healthy 
ind~viduals, and, unlike mucormycosis, often run an ~ndolent 
coulse. The infectrons may be classified as cutaneous, 
subcutaneous, v~sceral, and disseminated. 

Subcutaneous lestons occur in two bas~c types, each 
~nvolv~ng different anatomic sites. They occur e~ther  as well- 
circumscribed subcutaneous masses involv~ng the nose, 
paranasal tissue, and upper lip, or as nodulal; subcutaneous 
lesions located on the extremities, buttocks, and trunk. 

Etiology 
Contdiobolus coroitattts typically causes the perinasal 
drsease, whereas Bastdiobolus rananmn causes the type of 
subcutaneous d~sease seen on the face. 

Epidemiology 
Occurrence 1s worldwide. It was first reported In Indonesia, 
where it is prevalent. Since then reports have come from 
Africa, Asxa, and the Americas. Generally, ~niection occurs m 
a belt between 15" north and south of the equator. 

Diagnosis 
Isolation and ident~fication of the causative fungus are funda- 
mental to the diagnosis. Culture on Sabouraud dextrose agar 
is made of nasal discharge, abscess fluid, or b~opsy spec- 

r r w w y y  
The fungi thnt cause this infection are ubiquitous molds 
common in the soil, on decomposing plant and animal matter, 
and in the air. The pathogenic genera include Rltizopus, 
Abstdia, Mztcor, Cunninghainella, Apophyson~yces, Rh~zo- 
nlzrcor, Saksenaea, Morherella, and Cokeromyces. 

Diagnosis 
Tissue obtained by biopsy or  curettage is examined micro- 
scopically and cultured. Prompt diagnosis is essential in this 
rapidly fatal infection. Histologically, the organism generally 
appears as eosinophilic, thick-walled hyphae that appear 
hollow in cross-section. The, organism is quite irregular in 
outline and right-angle branching is common. The presence 
of thin-walled hyphae with bubbly cytoplasm should suggest 
aspergillosis or fusariosis. Thick refractile hyphai walls that 
do not stain avidly with eosin, but contain bubbly cytoplasm, 
should suggest a black mold. All of these organisms are 
highly vasculotropic and dissect along the media of muscular 
vessels, resulting in infarction of tissue. 

Treatment 
A combination of exclsion of affecled tissue and ant~fungal 
therapy, usually w ~ t h  amphotericin Ei, is necessary in most 
cases.Very limited disease may be treated with exc~sion alone, 
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but this approach may he nsky. Liposomal amphotericln B 1s @ban AM, et al: Mucormycosls (zygomycosis] in a hear-ktdney 
more effective than convent~onal am~hotericin B in animal transplant recipient: recovery after posaconarole therapy. Citn 
models of infection. Clinical data also suggest the superiority lnfect Dls 2003;36:1488. 
of l~posomal forms of amphotencin B. Arterial lnfus~on of 
l~posomal amphotericln B may be superior to ~ntravenous HYALOHYPHOMYCOSIS 
&erapy ~n some serrous limb mfections. 

In hoth animal models and human disease, other anti- 
fungal agents have proved to be effect~ve, but their effective- 
ness varies from one zygomycete to another. ltraconazole 
has been shown to be inactive against Rhlzopus inzcrosporus 
and Rhtzopus oryzne, hut partially active against Absldia 
corymlrifera. Posaconazole has been shown to be inactive 
against R. oryzae but part~ally activity against A coryinbi- 
fera. Posaconazole has activity against R. microsporus, and 
has been effect~ve in some human infections Echiiocandins 
have limited act~vity against zygomycetes, but FK463, a new 
echinocandin, and even caspofnngin, have been used 
successfully. As these drugs have spotty coverage against 
zygomycetes, they are best used in combinat~on with other 
agents, or when other agents have failed. 

Mohs micrographic surgery has been used for margin 
control dumg excision of infected tissue. The speed of 
lnterpretatlon of each stage and the potential for tissue 
conservation are advantages of this method. Fungal stains, 
such as Gomori methenamine s~lver, have been used in thls 
setting, but zygomycetes show variable staining with fungal 
stains. Often H&E 1s the optimal stain, and sometimes the 
organisms staln avrdly with a tissue Gram stain. 

Clark FL, et a!: Mohs micrographic surgery as  an alternative 
treatment method far cutaneous mucormycosbs Denatoi 
Surg 2003;29.882. 

Dannaoui E, et al: Actlvlty of posaconazole In treatment of 
experimental dlsseminated zygomycosis. Antlmicmb Agents 
Chemother 2003;47.3647. 

Gonzaiez CE, et al: Zygornycosls, lnfect Dis Clin North Am 
2002;16:895, vt. 

Gugnanl HC: A revtew of zygomycosis due to Basrd~obolus 
ranarum. Eur J Epidemtol 1999;15'923. 

Handzel 0, et ai: hposornai amphotericin B treatment for rhino- 
cerebral mucormycosis: how much is enough? Rhinology 
2003;41:184. 

lbrah~m AS, et al. L~posomal amphotericin B, and not ampho- 
tericin B deoxycholate, improves survival of d~abet~c mtce 
infected wtth Rhtzopus oryzae. Antim~crob Agents Chemother 
2003:47:3343. 

Kofteridls DP, at al. Successful treatment of rhmocerebrai 
mucormycosis w~th liposomal amphotericin B and surgery in 
two d~abet~c patlents with renal dysfunction. J Chemother 
2003;15:282. 

Linden PK: Amphotericln 6 lipid complex for the treatment of 
invaslve fungal infections. Expert Op~n Pharmacother 2003, 
42099. 

Mansueto P, et al: Safe and successful endoarterial infusion of 
l~posomal amphotwicln B In treatment of mucarmycosis. New 
M~croblol 2003;26:395. 

Ramesh A, et al: Entomophthoromycosis of the nose and 
paranasal sinus. Ind J Ped~atr 2000,67:307. 

Roden MM, et al. Epidemiology and outcome of zygomycosls: a 
revlew of 929 reported cases. Clln lnfect Dis 2005;41:634. 

Spellberg B, et al: Novel perspectives on mucomycosis: patho- 
physiology, presentation, and management. Clin Mlcmbrol 
Rev 2005:18:556. 

The term hyalohyphonrycosa contrasts with phaeohypho- 
mvcosls and refers to those oo~ortunistlc mvcotic ~nfections . . 
caused by nondematiaceous molds. Most of these organisms 
are septate, and, compared with black molds, most have 
delicate walls. Organisms include Penicdlrum and Paccilo- 
myces. Disseminated infections with Scedosporiuni apro- 
spermum (the asexual form of Pseudaliescher~a boydl0 are 
grouped in this category. Some authors use the term broadly 
to encompass infections with a11 light colored molds, including 
Ftisanum. Although Aspergzllus is a light colored mold that 
appears slm~lar in tissue to other form of hyalohypho- 
mycosls, it is usually grouped separately, as organisms other 
than Aspergzllus are more likely to cause wide dissemination 
and CNS dlsease in some reported series. 

These organlsms are ublqu~tous; they occur as saprophytes 
In so11 or water or on decomposing organic dehrls. They 
generally do not cause disease except in immuno- 
compromsed patients. Fusarrum solanr (keratomycosis) and 
Fxtsuriu?lt oxysporum (white superficial onychomycosis) are 
exceptions. Localized hyalohyphomycos~s has also occurred 
in lmmunocompetent patlents following traumatic implan- 
tation.There is no class~c dinical morphology to the lesions, 
but keratotic masses, ulcerat~ons, ecthyma gangrenosum-like 
lesions, erythematous nodules, dark eschars, and dlsseminated 
erythema have been described. 

Penrcillium nlarneflel infection is an indicator of HIV 
disease, especially in Southeast Asia. This organlsm is 
dimorphic and appears in tlssue as small intracellular 
organisms within histiocytes. The histologic similarity to 
11istopIasmosis is striking. 

Most of these infections are treated with a co~nbinatlon of 
excision and amphote~lcin B. Some organlsms respond well 
to itraconazole alone or with an echmocandin. 

Blackwell V, et al. Cutaneous hyalohyphomycosis caused by 
Paecilomyces lilawnus in a renal transplant patient. Br J 
Dermatol 2000;143:873. 

Cocuroccia B, et al: Localized cutaneous hyalohyphomycos~s 
caused by a Fusanum species infection In a renal transplant 
patient. J Clln Mlcrobiol 2003;41:905. 

Erbagcl 2, et al: Successful treatment of antlfungal- and 
cryotherapy-resistant subcutaneous hyalohyphornycos~s In 
an ~mmunocompetent case w~th top~cal 5% imiqulmod 
cream. Myco 2005;159'521. 

Husaln S, et el: Opportunistic mycelial fungal infections in organ 
transplant recipients: emerglng importance of non-Aspergillus 
mycelial fungi. Clln lnfect Dis 2003,37'221. 

Safdar A: Progressive cutaneous hyalohyphornycosis due lo 
Paecilomyces lilacinus. rapid response to treatment wlth 
caspofungln and dracanazole. Clin lnfect Dis 2002;34:1415. 

Fusariosis has emerged as an important pathogen, espec~ally 
~n neutropenic pat~ents. It 1s a significant opportunistic 
pathogen in patients with hematologic mahgnaney. Skin m- 
volvement is present in about 70% of patients, and the infec- 
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rlon may somerlmes Degln ~n me sKln arlu rnen ulssemlnare. 
Many cases disseminate to the skin and skin biopsies provide 
the diagnosis more commonly than any other test. 
Contaminated hospital plumbing may be a source of 
fusariosis. Fusanum has been cultured from drains, water 
tanks, sink faucet aerators, and shower heads. Aerosolization 
of Fusniiutn syp by shower heads has been documented. 

The mortality rate is high, but has improved with the 
availability of new antifungal agents. Neutropenia, a factor 
predicting mortality, must be controlled with colony- 
stimulating factors. Liposomal encapsulated amphotericin 
has good activity against Ftrsarium. Voriconazole and 
posaconazole have been used successfully. Pentamidine is 
active in vitro against many Fusarium spp. Some data 
suggest that the judicious use of a corticosteroid along with 
an effective antifungal agent may improve outcome. 

Anaissie EJ, et al: Fusariosis associated with pathogenic 
fusarium species colonization of a hospital water system: a 
new paradigm for the epidemiology of opportunistic mold 
infections. Clin lnfect Dis 2001;33:1871. 

Consigny S ,  e t  al: Successful voriconazole treatment of 
disseminated fusarium infection in an immunocompromised 
patient. Clin lnfect Dis 2003;37:311. 

Gardner JM, et al: Chronic cutaneous fusariosis. Arch Dermatol 
2005;141:794. 

Lionakis MS. et at: Pentamidine 1s active in vltro aoainst Fusarium .~ ~ 
~ . .  ~ - 

species. Antimicrob Agents Chemothw 2003;47:3252. 
Nucci M ,  et ai: Outcome predictors of 84 patients with 

hematologic malignancies and Fusarium infection. Cancer 
2003;98:315. 

Nucci M, et al: Cutaneous infection by Fusarium species in 
healthy and immunocompromised hosts: implications for 
diagnosis and management. Clin Infect Dis 2002;35:909. 

Rodriguez CA, et al: Successful treatment of disseminated 
fusariosis. Bone Marrow Transplant 2003;31:411. 

Torres HA, et al: Infections caused by Fusarium species. J 
Chemother 2003;15(Suppl 2):28. 

Aspergillosis is second only to candidiasis in frequency of 
opportunistic fungal disease in patients with leukemia 
and other hematologic neoplasia. Neutropenia remains the 
key risk factor for invasive aspergillosis in this population. 
Lymphocytes, especially NK cells, are also critical in host 
defense, and immunosuppressive agents create a risk of 
infection. Other risk factors include prolonged corticosteroid 
therapy, graft-versus-host disease, and cytomegalovirus 
infection. Solid organ transplant patients are also pre- 
disposed to AspergilIzrs infections. Pulmonary involvement 
is usually present in invasive aspergillus disease, but skin 
lesions are present in only about 10% of cases. Biopsy of a 
skin lesion may establish the diagnosis when other studies 
have failed. Blood culture is an insensitive method of 
diagnosis. Serum antigenic assays are being developed, but 
suffer from limited sensitivity and specificity. 

Aspergillus fumigatus is the most common cause of 
disseminated aspergillosis with cutaneous involvement. The 
organism grows on media without cycloheximide in 24 h or 
longer. In tissue, the or~anisms appear as slender hvphae 

associated with cutaneous necrosis. In third-degree burns, 
aspergillus commonly colon~zes the eschar. Deep incisional 
biopsies are required to dist~nguish invasive disease from 
colonlzat~on. 

Primary Cutaneous Aspergillosis Primary cutaneous 
aspergillosis is a rare disease. Most cases occur at the site of 
intravenous cannulas in immunosuppressed patients. Hemor- 
rhagic bullae and necrotic ulcers may be present. AspergilIt1s 
flauus is most commonly associated with this form of 
infection. Patients must be treated aggressively as the fungus 
may disseminate from the skin lesion. 

Aspergillus is a frequent contaminant in cultures from 
thickened, friable, dystrophic nails, and various Aspergillus 
spp have been implicated as true etiologic agents of onycho- 
mycosis. Nail infection may respond to itraconazole. 

Ofomycosis The ear canal may be infected by Asper- 
gillus fumigatus, A, flaws, and Aspergilltrs nrger Pathogen~c 
bacteria, especially Pseudornonas aerugznosa, are often 
found concurrently. The colonizahon may be berngn, but 
mal~gnant o t~ t i s  may occas~onally occur, especially in 
diabetic or  iatrogenically ~mmunosuppressed patients. 
Invaslve disease must be treated with systemlc agents. 

Treatment 
Amphotericin B has been the drug of choice in invasive 
aspergillosis, but triazoles have activity against the fungus. 
Voriconazole shows excellent activity against Aspergillzis 
spp., including itraconazole- and amphotericin B-resistant 
strains of A. furnigahls. Some data suggest it is superior to 
amphotericin B, with lower overall toxicity, although visual 
disturbances and skin rash can be a problem with this drug. 
Echinocandins are fungistatic against Aspergillus spp., but 
have also proved clinically useful. 
- -  - - 

Antoniadou A, et al: Status of combination therapy for refractory 
mycoses. Curr Opin lnfect Dis 2003;16:539. 

Chandrasekar PH: Antifungal resistance in Aspergiiius. Med 
Mycol 2005;43:S295. 

Cooke FJ, et ai: Disseminated Aspergiiius terreus infection 
arising from cutaneous inoculation treated with caspofungin. 
Clin Microbiol lnfect 2003;9:1238. 

Gardiner RE, et al: Characterization of Aspergillus fumigatus 
mutants with reduced susceptibility to caspofungin. Med 
Mycol 2005;43:S299. 

Hope WW, et al: lnvasive aspergillosis: current and future 
challenges in diagnosis and therapy. Clin Microbiol lnfect 
2004;10:2. 

Kontoyiannis DP, et al: Combination chemotherapy for invasive 
fungal infections: what laboratory and clinical studies tell us 
so far. Drug Resist Update 2003;6:257. 

Perfect JR: Nuances of new anti-Aspergillus antifungals. Med 
Mycol 2005:43:S271. 

Wiederhoid NP, et al: lnvasive aspergillosis in patients with 
hematologic malignancies. Pharrnacotherapy 2003;23:1592. 

ALTERNARIOSIS 
Altemaria is a genus of molds recognized as common plant 

with delicate walls and b;bbly cyt~plasm. The appearance is pathogens b u t  very rare cause; of human infection. 
  den tical to that of Fztsanum.The hyphae in both are septate Most reported cases of invaslve infection have occurred in 



~mmunocomprom~sed patients. Cutaneous alternariosis 
usually presents as focal ulcerated papules and plaques or 
pigmented patches on exposed skin of the face, forearms 
and hands, or knees of immunocompetent pahents Topical 
corticostero~ds may predispose to local infection. Localized 
d~sease in immunocompetent patients may respond to local 
dehridement or wide surgical excision. Itraconazole has 
been successful, although resistance has also been reported. 
Terbinafine, ketoconazole, and intralesional miconazole have 
also been used successfully. 

Altomare GF, et al: Effectiveness of terbinafine in cutaneous 
alternariosis. Br J Dermatol 2000;142.840. 

Del Palaclo A, et a[: Cutaneous Alternaria altemata infection 
successfully treated with itraconazole. Clin Exp Dermatol 
1996;21.241 

Macnet L. et at: CLraneo~s alternariosis: role of corticosteroio- 
nouceo cutaneous fragi~ty. Derrnato ogy 1996;193:342. 

DISEASE CAUSED BY ALGAE 
lPROTOTHECOSlSI 
Protothecosis is caused by the Prototheca genus of 
saprophytic, achlonc (nonpigmented) algae.These organisms 
reproduce asexually via internal septation a r  morulation. 
This reproduchve method, along with the absence of 
glucosamine and mumm~c and in the cell wall, separates the 
genus from the bacteria and fungi.Two Protofheca spp cause 

Disease Caused by Algae (Protothecosis) 331 - 
disease in humans, Prototheca wtckerliamzi and Prototheca 
zopfi. Stagnant water, tree slime, and so11 appear to be the 
source of infection in most cases 

Skin lesions may present as verrucous lesions, ulcers, 
papulonodular lesions, or  crusted papules with umbilication. 
Protothecosis of the olecranon bursa is usually seen in 
healthy individuals, but cutaneous infections have been most 
often reported in patients receiving immunosuppressive 
therapy and in those with renal failure, AIDS, hematologic 
mahgnancy, or d~abetes melhtus. Neutropema is not a 
common risk factor. 

Prototheca spp are easily recognized in PAS-stained tlssue 
specimens when the characteristic morulabng cells are visible. 
These are more common in I! wickerham~i. The organism 
also appears w~th  a single black nucleus anda  slightly asym- 
metrical thick refrachle wall. It grows on most routine 
mycologic medla, but cycloheximide will suppress growth of 
Prototheca spp. Colonies on Sabouraud agar are smooth, 
creamy, and yeast-like. The use of fluorescent antibody 
reagents makes possible the rapid and reliable ident~fication 
of Prototheca spp in culture and tissue. 

Intravenous amphotencin B remalns the most effective 
agent for Prototheca infections. Triazoles appear to he less 
effectwe. Surgery, as well as topical amphotericin B and 
tetracycline have been used for isolated cutaneous disease. 

- - - - 

Kantmw SM, et al: Protothecosis. Dermatol Clin 2003;21249. 
Leimann BC, et al: Pmtothecosis. Med Mycol 2004:42:95. 
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CHAPTER 

I 6 ivlycobacterial Diseases 

TUBERCULOSIS 
No ideal classification scheme exists for cutaneous 
tuberculosis, but the system below is logical and takes into 
account both the mechanism of disease acquisibon and the 
host immun~ty.There are four major categories of cutaneous 
tuberculosa: 
1. Inoculation from an exogenous source (primary 

inoculation tuberculosls and tuberculosis verrucosa 
cut i~)  

2. Endogenous cutaneous spread contiguously or by 
auto~noculation (scrofuloderma, tuberculosis cutis 
oroficral~s) 

3. Hematogenous spread to the skin (lupus vulgaris; acute 
mlllary tuberculosis; tuberculosls ulcer, gumma, or 
abscess; tuberculous cellulitls) 

4. Tuberculrds (erythema indunturn [Bazin disease], 
papulonecrotic tuberculld, and lichen scrofulosorum) 

The finding of mycobacterial DNA by polymerase cham 
reaction in tubercul~ds suggests that tuberculids also 
represent hematogenous dissemination of tuberculosis, 
which 1s qu~ckly controlled by the host, usually resulting in 
the absence of detectable organisms. 

Epidemiology 
Tuherculos~s in the US had declined at a rate of 5% to 
6% per year until 1984. From 1985 until 1991, there was 
an 18% increase in the number of cases of tuberculosis. 
Similar Increases were seen in some European countries. 
Th~s  Increase was assocrated with three phenomena: large 
numbers of immigrants from high-prevalence countries, the 
acquired immunodeficiency syndrome (AIDS) epidemic, and 
an increasing number of persons in congregative facilities 
(shelters for the homeless and prisons). Asians, black 
persons, and Hispanics have the greatest risk for developing 
tuberculosis in the US.Tuberculosis is also increasing world- 
wide, especially in developing countries where 30% to 60% 
of adults are infected with Mycobacterizim tuberculosis.The 
global increase in tuberculosis is related to human immuno- 
deficiency virus (HIV) infection, since many regions of the 
developing world where tuberculosis is common are also 
areas of high HIV infection rate. Cutaneous tuberculosis 
is still uncommon in North America. However, with the 
increase in the number of cases of tuberculosis globally in 
both developed and developing countries, an increase in 
cutaneous tuberculosis may be anticipated. 

Tuberculin Testing 
The tuberculin test is designed to detect a cell-mediated 
Immune response to M tubel.czlloszs. It remalns the most 
useful method of identifying infected persons. The test 

becomes positive between 2 and 10  weeks following infec- 
tion and remains positive for many years, although it may 
wane with age. Purified protein derivative (PPD) prepara- 
tions are currently used for testing in the US and Canada 
at a dose of 5 TU. The intradermal, or Mantoux, test is the 
standard, and it offers the highest degree of consistency 
and reliability. The test is read 48 to 72 h after intradermal 
injeclion. Induration measuring 5 mm or more is considered 
positive in HIV-infected patients, those with risk factors, 
recent close contacts, or those with chest x-ray findings 
consistent with healed tuberculosis. Because children are 
at increased risk of developing active tuberculosis after 
exposure, a 5-mm or larger reaction in contact investigations 
is considered positive. If it measures more than 10  mm, it is 
considered positive in injection drug users, low income 
patients, those born in foreign countries of high prevalence, 
nursing home patients, and those with medical conditions 
that predispose to tuberculosis. If induration is more than 
15 mm, it is positive in all others; 0 to 4 mm induration is 
negative. This means that 10  mm or more induration most 
likely represents specific sensitivity to M. tuberculosis (i.e. 
infection). As the amount of induration becomes progres- 
sively smaller, the likelihood that this represents true infec- 
tion decreases. Many intermediate responses may represent 
cross-reaction with atypical mycobacteria. Although tuber- 
culins and PPDs have been prepared for other mycobacteria, 
they are less sensitive and less specific and are not currently 
recommended for diagnostic purposes. Bacillus Calmette- 
Gu6rin (BCG) immunization leads to a positive tuberculin 
result in immunized children, but this reaction usually does 
not persist beyond 10  years.Therefore, positive reactions in 
adults should not automatically be attributed to childhood 
BCG administration. 

Reactivity to the tuberculin protein is impaired in certain 
conditions in which cellular immunity is impaired. Lympho- 
proliferative disorders, sarcoidosis, corticosteroids and 
immunosuppressive medications, severe protein deficiency, 
chronic renal failure, and numerous infectious illnesses, in- 
cluding HIV infection, are capable of diminishing tuberculin 
reactivity. Because of the frequent anergy of such persons to 
skin testing, at least two controls should be administered along 
with the tuberculin. Failure to react to all antigens documents 
anergy. In overwhelming tuberculosis (miliary disease), more 
than 50% of patients have a negative slun test before begin- 
ning therapy. A negative or doubtful reaction to a PPD pre- 
paration does not rule out tuberculosis infection, particularly 
in the face of suggestive symptoms and signs. Testing with 
higher concentrations of tuberculin and repeated testing 
increase the number of false-positive reactions and are not 
recommended. 
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ECG Vat2cfnaffofi 
BCG is a living attenuated bovine tubercle bacillus used in 
many parts of the world to enhance immunity to tuber- 
culosis. Vaccination is given only to tuberculin-negative 
persons. It 1s effectwe in reducing childhood tuberculosis $ 
given to neonates, but its efficacy when given to adults is less 
clear. Once the patient has been vaccinated, the tuberculin 
test becomes positive, and remains so for a variable length of 
time. In an adult who was vaccinated as a child in a foreign 
country with a h~gh prevalence of tuberculosis and whose 
tuberculin test measures more than 10  mm, acUve tuber- 
culosis should be assumed. 

Dermatologic complications of BCG vaccination are rarely 
seen. Dostrowsky et al reported skin reactions in 27 of more 
than 200,000 ind~viduals vaccinated with BCG. Among 
reactions attributed to the vaccination were exaggerated or 
persistent regional lymphadenitis, scrofuloderma, lupus 
vulgaris, and ltchen nitidus-like lestons. Excessive ulceration 
may occur if the BCG is inoculated too deeply. Nonspecific 
reactions were noted in 33 oatients.These included urticaria, 
erythema nodosum, erythema multiforme, and granuloma 
annulare. 

Occasionally, BCG w~lI cause progressive local, dissem- 
mated, or even fatal disease in the immunocompetent host. 
In the immunodeficient host, however, progressive d~sease 
is much more common. BCG should be given only to HIV- 
infected neonates if they are asymptomatic and live in a 
region where the risk of acqutring tuberculosis is high. 
HN-infected persons living in areas of low tuberculosis pre- 
valence or  who are symptomatic from HIV disease should 
not receive BCG vaccine. The value of vaccinating adult 
HN-infected persons is unpmven. 

Inoculation Cutaneous Tuberculosis from an 
Exogenous Source 
Primary Inoculation Tuberculosis (Primary Tuber- 
culous Complex, Tubercufous Chancre) Primary 
inoculat~on tuberculosis develops at the site of inoculation of 
tubercle bacilli into a tuberculosis-free individual (Xg. 16-1). 
Regional lymphadenopathy usually occurs, completing the 
"complex!' It occurs chiefly in children and affects the face 
or extremities. Usually the inocnlat~on occurs in previously 
traumatized skin, includtng sites of tattoos and nose-piercing, 
or mucosa.The earliest lesion, appearing 2 to 4 weeks after 
inoculation, is a painless brown-red papule, which develops 
into an indurated nodule or plaque that may ulcerate. This 
is the tuberculous chancre. Prominent reg~onal lymphadeno- 
pathy appears 3 to 8 weeks after Infection and, occas~onally, 
cold, suppurative, and draining lesions may appear over 
involved lymph nodes. Primary tubercufous complex occurs 
on the mucous membranes in about one-third of patients. It 
also may occur after BCG vaccination in tubercnlin-negative 
ch~ldren. Spontaneous healing usually occurs withtn a year 
or less, with the skin lesion healing first, then the lymph node, 
which is often persistently enlarged and calcified. Delayed 
suppuration of the affected lymph node, lupus vulgaris over- 
lying the involved node, and occas~onally dissemination may 
follow thls form of cutaneous tuberculosis. 

Histologically, there is a marked inflammatory response 
during the fust 2 weeks, with many polymorphonuclear 
leukocytes and tubercle bacilli. Dur~ng the next 2 weeks, the 

inoculation 
tuberculosis. 

picture changes. Lymphocytes and epithelloid cells appear 
and replace the polymorphonuclear leukocytes. Distinct 
tubercles develop not only at the site of inoculation but also 
in the regional lymph nodes withln 3 or 4 weeks after im- 
culation. Simultaneously, with the appearance of epithelioid 
cells, the number of tubercle bacllli decreases rap~dly. 

The differential diacnosis of primary ~noculation tuber- - 
culosis extends over the spectrum of chancrifonn cond~tions 
of deep fungal or bacterial origin, such as sporotnchosis, 
blastomycosis, histoplasmosis, coccidroidomycosis, nocardio- 
sis, syphlis, leishman~asis, yaws, tularemia, and atypical 
mycobacterial disease. Pyogen~c granuloma and cat-scratch 
disease must also be considered. 

Tuberculosis Verrucosa Cutis Tuberculosis vermcosa 
cutis occurs from exogenous inoculation of bacilli into the 
skin of a previously sens~tized person with strong immun~ty 
against M tuberculoszs. The tubercul~n test is strongly posl- 
tive. The prosector's wart resulting from inoculation dur~ng 
an autopsy is the prototype of tuberculosis venucosa cuts. 

Clinically, the lesion begins as a small papule, wh~ch 
becomes hyperkeratotic, resembling a wart. The lesion 
enlarges by peripheral expansion, wtth or without central 
clearing, sometimes reach~ng several cent~meters or more in 
diameter (Fig. 16-2). Fissuring of the surface may occur, dis- 
charging purulent exudate. Lesions are almost always 
solitary, and regional adenopathy is usually present only if 
secondary bacterial infection occurs. Frequent locations for 
tuberculosis verrucosa cutis are on the dona of the fingers 
and hands in adults, and the ankles and buttocks in children. 

The lesions are pers~stent, although usually superficral and 
limited in their extent. They may be separated by exudative 
or suppurative areas, but they seldom ulcerate and may heal 
spontaneously. 

Histologically, there 1s pseudoepitheliomatous hypetplasia 
of the epiderm~s and hyperlreratosis. Suppurat~ve and 
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Tubsrculosi§ Scroluloderma. 
vemcosa cutis. (Courtesy of James 
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granulomatous Inflammation is seen in the upper and mid 
dermis, sometimes petforating through the epidermis. The 
number of ac~d-fast bacilli is usually scant. 

Differential Diagnosis 
Tuberculosis verrncixa cutis is differentiated only by culture 
from atypical mycobacteriosis caused by Mycobactenztin 
mariifum. It must also be distinguished from North Amencan 
blastomycows, Majocchi granuloma, chromoblastomycos~s, 

Fig. 1 6 4  
Scrofuloderma. 
Courtesy of James 
itzpatrick, MD) 

vermcous epidermal nevus, hypertrophic lichen planus, 
iododerma, bromoderma, and venuca vulgaris. 

inguinal and perineal areas, and has pos~tive serologic tests 
Cutaneous Tuberculosis from Endogenous for LGV. 
Source by Direct Extension or Autoinoculation 
Scmfuloderma Scrofulodenna is tuberculous involve- 
ment of the skin by direct extension, usually From underlying 
tuberculous lymphadenitis. It occurs most frequently over 
the cervical lymph nodes but also may occur over bone or 
around joints if these are muolved. Clinically, the lesions 
begin as subcutaneous masses, which enlarge to form nodules 
(Fig. 16-33. Suppuration occurs centwlly.They may be eryth- 
ematous or skin colo~ed, and usually the skin tempetahlre is 
not increased over the mass. Lesions may drain, foming 
sinuses, or they may ulce~ate with reddish granulation at 
the base (Rg. 16-4), Scrofuloderma heals with characteristic 
cordlike scars, frequently allowing the diagnosis to be made 
many years later. 

llzberculosis fistulosa subcutanea is ohamcterieed by a 
chronic anal fistula in adults between 30 and 50 years of age 
Involvement of the intestinal tract, especially the rectum, is 
present in most of these cases. Anal strrctures and involve- 
ment of the scrotum are frequently observed. The lesions 
consist of one or more fktulas extending into the deep tissue, 
infiltrated nodules, and swelling of the affected area, 

J%stologically, in scrofuloderma, the tuberculous prccess 
begins in the underlying lymph node or bone and extends 
throwh the deep dermis. Necross occurs with fbfmat~on of 
a cavity filled with liquefied debris and polymorphonuclear 
leukocytes. At the peripheiy, more typical granulomatous 
inflammation is seen, alone with acid-fast bacilli. 

Tuberculosis Cutis Orificialls Tuberculosis eutis orifi- 
cialis i$ a form of cutaneous tub~trculosis that occurs at the 
mucocutaneous borders of the nose, mouth, anus, urinary 
meatus, and vagina, and on the mucous membrane of the 
mouth or tongue. It is caused by autoinoculation from under- 
lying active visceral tuberculosis, particularly of the larynx, 
lungs, intestines, and genitourinaty tract. It indicates failing 
resistance to the disease. Consequently, tuberculin positivity 
is variable but usually present. Lesions ulcerate from the 
beginning and extend wpidly, with no tendency to spontan- 
eous healmg. The ulcers are usually soft, punched out, and 
have undermmed edges. 

Histologically, a e  ulcer base is usually composed largely 
of granulation tissue infiltrated with polymorphonudear 
leukocytes. Deep to the ulcer, granulomatous inflammation 
may be found and acid-fast bacilli are numeroos. 

Cutaneous Tuberculosis from Hematogenous 
Spread 
Lupus Vu/@3fis Lupus vulgans may appear at sites of 
inoculation, in sctofuloderma scars, or most commonly at 
distant sites from the initial infectlous focus. Approximately 
half of such cases Will have evidence of tuberculosis else- 
where, so a complete evaluation 1s mandatory. Because lupus 
vulgaris is associated with moderately high immun~ty to 
tuLerculosis, most natients will have a ~ositive tuberculin 

Serofuloderma is to be Afferentiated from atypical myco- test. 
A 

bacterial infection; sporotrichosis, which is usually along a Lupus vulgaris typ~caIly is a single plaque composed of 
lymphatic of an extremity; actinomycosis; and coccidioido- grouped re&bmwn papules, which, when blanched by 
mycosis. Lymphogranuloma venereum (LGV) favors the diascopic pressure, have a pale brownish yeilow or "apple- 
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jelly" color.The papules tend to heal slowly in one area and 
progress in another. They are minute, translucent, and 
embedded deeply and diffusely in the infiltrated dermis, 
expanding by the development of new papules at the periph- 
ery, which coalesce with the main plaque (Fig. 16-5). The 
plaques are slightly elevated and often are covered by 
adherent scales.The disease is destructive, frequently causes 
ulceration, and on involution leaves deforming scars as i t  
slowly spreads peripherally over the years. Ninety percent of 
lupus vulgaris lesions occur on the head and neck. At times 
there may be associated lymphangitis or lymphadenitis. If 
lesions involve the nose or  Lhe lobes of the ears, after 
involution of the lesions, these structures are shrunlcen and 
scarred, as if nibbled away. Atrophy is prominent, and 
ectropion and eclabion may occur. The tip of the nose may 
be sharply pointed and beaklike, or  the whole nose may be 
destroyed, and only the orifices and the posterior parts of 
the septum and turbinates visible. The upper lip, a site of 
predilection, may become diffusely swollen and thickened, 
with fissures, adherent thin crusts, and ulcers, or granulations 
on the mucous aspect. On the trunk and extremities, lesions 
may be annular or serpiginous or  may form gyrate patterns. 
On the hands and feet and around the genitals or buttocks, 
lesions may cause mutilation by destruction, scar formation, 
warty thickenings, and elephantiasic enlargement. 

Wlien the mucous membranes are involved, the lesions 
become papillomatous or ulce~ative. They may appear as 
circumscribed, grayish, macelated, or granulating plaques. 
On the tongue, irregular, deep, painful fissures occur, some- 
times associated with microglossia to the degree that nutri- 
tion is compromised. 

The rate of progression of lupus vulgaris is slow, and a 
lesion may remain limited to a small area for several decades. 
The onset may be in childhood and persist throughout a 
lifetime. 11 may slowly spread, and new lesions may develop 
in other regions. In some instances, the lesions become 
papillomatous, vegetative, or thickly crusted so that they 
have a rupioid appearance. 

Histologically, classic tubercles are the hallmark of lupus 
vulgaris. Caseation within the tubercles is seen in about half 

tfie cases ana is rarely marKeu. aarcoluosls may oe slmularea. 
The epidermis is affected secondarily, sometimes flattened 
and at other times hypertrophic.Acid-fast bacilli are found in 
10% or  less of cases with standard acid-fast stains. Poly- 
merase chain reaction (PCR) may identify mycobacterial 
DNA in these cases, confirming the diagnosis. In paucibacil- 
lary tuberculosis, however, PCR may be negative. Cultures of 
the skin lesions grow M. tuberculosis in about half the cases. 

Colloid milia, acne vulgaris, sarcoidosis, or rosacea may 
simulate lupus vulgaris. Differentiation from tertiary syphilis, 
chronic discoid lupus erythematosus, leprosy, systemic 
mycoses, and leishmaniasis may be  more difficult, and 
biopsy and tissue cultures may be required. 

Miliary (Disseminated) Tuberculosis Miliary tuber- 
culosis appears in the setting of fulminant tuberculosis of 
the lung or meninges. Generally, patients have other un- 
mistakable signs of severe miliary tuberculosis. It is most 
common in children but may occur in adults. Most reported 
instances of cutaneous tuberculosis seen in patients with 
AIDS are of this type. Miliary tuberculosis may also follow 
infectious illnesses that reduce immunity, especially measles. 
Because this represents uncontrolled hematogenous infec- 
tion, the tuberculin test is negative. Lesions are generalized 
and may appear as erythematous macules or papules, 
pustules, subcutaneous nodules, and purpuric "vasculitic" 
lesions. Ulceration may occur, and the pain in the infarctive 
lesions may be substantial.The prognosis is guarded. 

Slcin biopsies show diffuse suppurative inflammation of 
the dermis o r  subcntis with predominantly polymorpho- 
nuclear leukocytes. Caseating granulomas may be seen. 
Vasculitis or abscesses may be seen. Acid-fast bacilli are 
abundant. 

Metastatic Tuberculous Abscess or Ulceration 
The hematogenous dissemination of mycobacteria from a 
primary focus may result in firm, nontender erythematous 
nodules, which soften, ulcerate, and form sinuses.These are 
usually seen in children, and most patients have decreased 
immunity from malnutrition, intercurrent infection, or an 
immunodeficiency state. Patients presenting with tubercu- 
lous skin ulcers may or may not have other foci of tuber- 
culosis identified.Aerosolization of mycobacteria may occur 
during incision and drainage and dressing changes, leading to 
secondary cases among surgical and nursing staff treating 
these ulcers. Chronic mastitis with abscess and sinus forma- 
tion is another presentation of tuberculosis. Histologically, 
abscess formation and numerous acid-fast bacilli are seen. 

Tuberculous Cellulitis An unusual manifestation of 
tuberculosis was reported in a patient who had been on 
chronic oral corticosteroids and developed clinical cellulitis. 
On biopsy, granulomas and acid-fast bacilli were seen and 
four-drug treatment resulted in cure. She had a past history 
of pulmona~y tuberculosis. 

Tuberculids 
Tuberculids are a group of skin eruptions associated with an 
underlying or silent focus of tuberculosis.They are diagnosed 
by their characteristic clinical features, histologic findings, a 
positive tuberculin reaction, sometimes the finding of tuber- 
culosis at a distant site, and resolufion of the eruption with 



antituberculous therapy. Tuberculids represent cutaneous 
lesions induced by hematogenous dissemination of tubercle 
bacilli to the skm. Lupus vulgaris may develop at the sites 
of tubercuhds, and M. tuber~zdosis DNA may he found in 
tuberculid lesions by PCR. Tuberculids usually occur in 
persons with a strong immunity to tuberculosis (and thus 
have a positive PPD).?lds results in rapid destruction of the 
bacilli and auto~nvolution of individual lesions in many 
cases, New lesions continue to appear, however, since hema- 
togenous dissemination from the underlying focus continues. 
Tubmulids tend to be bilaterally symmetrical eruptions 
because they result from hematogenous dissemtnation. 

Papulonecmtio Tuberculid Papulonecrotic tuberculid 
is usually an asymptomatic, chroulc disorder, presenting in 
successive crops. Lesions are symmetricaIly datributed on 
the extensor extremities, especially on the tips of the elbows, 
and the knees; dorsal surfaces of the hands and feet; 
buttocks; face and ears, and glans penis. Lesions may favor 
pernto-prone sites and may be worse dunng winter months. 
Two-thirds of cases occur before the age of 30, and females 
are favored 3:l. Evldence of prior or active tuberculosis is 
found in behveen one- and two-thlrds of patients, especially 
in the lymph mdes.The tuberculin skin test is positive and 
may generate a necrotic reaction. 

Typical lesions vary in size from 2 to 8 mm, and are firm, 
inflammatory papules that become pustular or necrotic. 
Lesions resolve sldwly over several weeks, but occasional 
ulcers persist 1onger.Wanoliform scarring follows the lesions. 
Cmps recur over a course of months to years. 

Papulonecrotic tuberculids may appear in association with 
other cutaneous manifestations of tuberculosis, particularly 
erythema induratum or scrofuloderma. Associated clinlcal 
phenomena have included tuberculous arteritis with 
gangrene in young adult Africans and the development of 
lupus vulgaris from lesions of papulonecrotic tuberculid. 

Histologically, the epidermis is ulcerated in well-developed 
lesions. A palisaded colleetion of histiocytes surrounds an 
ovoid or wedge-shaped area of dermal neerosis.Well.formed 
tubercles are not seen, except m nonhealing lesions evolving 
into lupus vulgaris.Vascular changes are prominent, ranging 
from a mild tymphocytic vascul~tis to fibrinoid necrosis and 
thrombotic occlusion of vessels. This is not a neutroph~lic 
leukoytoclastic vascditis, but rather a chronic granuloma- 
tous small vessel vasculitis. Capillaries, venules, and 
arterioles may be involved. By PCR, mycobacterial DNA can 
be found in 50% of cases of papulonecrotic tuberculid, 

Papulopustular secondary syphilis, piQ6asls Iichenoides 
et varioliformis acuta, Churg-Strauss granuloma, lymphoma- 
toid papulosis, perforating granuloma annulare, perforating 
collagenosis, and necrotizing or  septic vasculitis share clin- 
ical and histologic features with papulonecmtic tuberculid. 

Lichen Scmfulosorum Also known as tzrberculosrs 
cutis lichenoides, lichen scrofulosorum consists of groups of 
indolent, minute, keratotic, discrete papules, scattered over 
the trunk. The lesions are 2 td 4 mm and yellow-p~nl to 
reddish hrown.They are firm and flat-topped, or surmounted 
by a tiny pustule or thin scale. The lesions are arranged in 
nummular or d~scold groups, where they persist unchanged 
for months and cause no symptoms. They may slowly 
undergo spontaneous involution, followed at times by 

recurrences. As a rule, they appear in ch~ldfen, adolescents, 
or adults who have tuberculosis of the bones or lymph 
nodes.The tuberculin test is always positive. 

Hatologically, lichen sorofulosorum shows noncaseating 
tuberculoid granulomas, situated just beneath the epidermis, 
between and surrounding hair Iollicles. Normally, tubercle 
bacilli are not seen in the pathologic specimens, nor can they 
he cultured from biopsy material. 

Lichen nitidns, lichen planus, secondary syphilis, and 
sarcoidosis should be considered in the differential diagnosis. 

Erythema Induratum Erythema induratum (Bazin 
disease) is chronic and occun predominantly (80%) in 
women of middle age. Lesions favor the postenor lower call, 
which may also show acracyanosis. Individual Iesions ale 
tender, erythematous or vlolaceous, 1 to 2 cm subcutaneous 
nodules (Fig. 16-6). Lesions resolve spontaneously, with or 
without ulceration, over several months and often heal with 
scarring. ?he tuberculin s!un test is positive. Idiopathic 
nodular Vasculitis unassociated with tuberculosis may have 
identical clinical and histologic features, and this diagnosis 
IS made when the PPD is negative. 

The primary pathology occurs in the subcutaneous fat, 
which shows lobular panniculitis wikh fat necrosis. 
Granulomatous intlammation occurs in  two-thirds of cases 
and is noncaseating. In addition, a vasculitis of arterioles is 
present in the fat and is the apparrnt cause of the fat 
necrosis. Acid-fast bacilli are not iound on special stains 
or cultures of the biopsy, PCR may help to confirm the 
dragnosis, however the positve PPD obviates the need for it. 
At times necrotizing granulomatous vasculihs is present at 
t.he demo-hypodermal junction. This reaction has been 
termed nodular tuberculid. 

Erythema induratum must be distinguished from erythema 
nodosum, nodular vasculitis, polyarteritls nodosa, tertiary 
syphihs, and other infectious and inflammatory panniculi- 
tides, Erythema nodosum is of relatively short duration and 
of rapid development and affects chiefly the anteriot rather 
than the posterior calves. It produces tender, painful, scarlet 
or contusiform nodules that appear simultaneously and do 
not ulcerate; in erythema induratum, the p a n  is less, and the 
lesions tend to evolve serially or m crops.Asyphiliticgumma 
is usually unilateral and single, or may appear as a small, 
dlstinct group of lestons. Serologic tests and histology are 
useful in the differential diagnosis. 
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Treatment 
HIV testing i s  recommended for all patients diagnosed with 
tuberculosis, because they may require longer courses of 
therapy. I n  addition, every effort should be made to culture 
the organism for sensitivity testing, since multidrug-resistant 
tuberculosis i s  common in some communities. For all forms 
of cutaneous tuberculosis, multidrug chemotherapy i s  
recommended. Four-drug regimens are recommended for 
initial empiric treatment. Directly observed therapy i s  a 
strategy designed to ensure cure. Priority patients are those 
with prior treatment failure, pulmonary tuberculosis with a 
positive smear, HIV co-infection, current or prior drug use, 
drug-resistant disease, psychiatric illness, memory impair- 
ment, or prior nonadherence. Surgical excision i s  useful for 
the treatment of isolated lesions of lupus vulgaris and 
tuberculosis venucosa cutis, and surgical intervention also 
may benefit some cases of scrofulodenna. 

The initial phase of treatment i s  intensive, with the goal 
being rapid destruction of mycobacteria. During th is  &week 
period isoniazid, rifampin, pyrazinamide, and ethambutol 
are given.The continuation phase of therapy consists of a two- 
drug combination, either isoniazid and rifampin or, in non- 
HIV patients, isoniazid and rifapentine. The usual minimal 
duration i s  18 weeks. Longer duration continuation phase 
therapy i s  indicated in several circumstances. Because the 
drug resistance patterns for tuberculosis vary by region and 
over time, and because these guidelines change, consultation 
with your local health department is strongly recommended. 
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ATYPICAL MYCOBACTERIOSIS 
Many facultative pathogens and saprophytes, which are acid- 
fast mvcobacteria but do not cause tuberculosis or leumsv, . - 
are grouped under the designation "atypical" mycobacteria. 
Several of them were recognized as a cause of human disease 
nearly 70 years ago. They ex~st m a wide vanety of natural 
sources, such as soil, water, and animals; most human disease 
is acquired from the environment. Mycobactenurn inan'nurn 
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IS the most common cause of skin mvcobacterial infections I 
in the US, and Mycobacterium ulcer&s produces a charac- 
teristic clinical picture. Rpid  growing mycobacteria of the 
Mycobacterium fovfu~tum group and the Mycobacterium 
chelonae/abscessus group are wnally associated with L 
localized post-traumatk wound infection. In addition to sldn 
disease, pulmonaty infections, adenitis, osteomyelitis, and 
disseminated in\tolvement may occur from a wide variety of 
other species, especially in immunocompromised patients. 
Mycobacterizim nvium-zutracelhilare complex is the most 
common cause of systemic infection. 

Classification of Mycobacteria 
The number of new species of non-tuberculour; mycohacteria 
has been growing dramatically in the past several years. 
Systems which analyze the 16s FRNA gene sequence use 
PCR-restriction fragment length polymorphism typing 
analysis of the heat shock protein 65; as well as toolssuch as 
chromatography to define new taxa.The expandmg number . - 
of newly defined organisms has resplted in a con~plex 
classification system. Many of these organisms do not cause 
infection and are simply commensals or saprophytes. They 
are found in vniter and soil, and their identification after 
contamination of clinical specimens has at times been 
responsible for pseudo-outbreaks of infection. 

The clinical care of the patient depends on the recovery 
and identification of the responsible agent from tissue 
specimen$.The laboratory should be familiar with the special 
media, necessaly incubation times and temperature, and 
identification Jlaracteristics of these organisms. While most 
laboratories stin use a combmation of p6enotypk character- - - 
istios such as the presence or absence of pigment, hiochem- 
tcal properties, and temperature requirements, there are 
increasing numbers of laboratories which employ both probe 
assay hybridization and sequence analysis to specify the 
species. This chapter will focus on the major atypical myco- 
bacteria causing clinical skin infections. 

Swimming Pool Granuloma (Aquarium 
Granuloma) 
Swin~ming pool granuloma is caused by M. mannum, which 
grows opt&ally at 30' C. The usual source is an aquarium, 
swimming pool, lagoon, or lake. History of an injury 
preceding or simultaneous with exposure to contaminated 
water is usually present. An indolent lesion usually starts 
about 3 weeks after exposure a5 a small papule located on 
the hadds, knees, elbows, or feet. More infections in the US 
are acquired from home aqualiums than from other sources, 
and in such cases, the fingers and hands are the sites of the 
lesion. A ~porotrichoid pattern wifh a succession of nodules 
ascending the arm is common (Fig. 16-7).The lesions may be 
erosions or venucous papules OF plaques (Fig. 164). Multiple 
primary Lesions occur infrequently. Usually there is no 
ulceration or necrosis. Synovitis, dmining anuses, bursitis, 
arthritis, and osteomyelitis may be seen, however. The 
tendon sheaths of the dorsal hands and less commonly the 
palms may be affected, limiting range of motion and 
resulting in a thickening and induration. Such cases may 
require surgical, as well as medical, management.The natural 
history is for slow progression, and lesions may be relatively 
indolent for years. Spontaneous resolution may occur in 
10% to 20% of patients after a period of many months. 

Fig. 16-8 Swimming 
pool granuloma. 

Immanosvppressed patiants may develop widely dissem- 
inated lesions that are progressive (Fig. 16-9). 

Histopathologically, there is an initial mixed inflammatory 
reaction with overlying hyperkeratosis and acnnthosrs. Lnter, 
epithelioid cell tubercles with giant cells are present. Central 
necmsis and stellate abscess formation may occur. Actd-fast 
organisms occasionally may be seen. The organrsms are 
longer and thicker than M. tubsrculosis The tuberculin 
reaction to M tuberculosis usually becomes positive in those 
who have had M. ~narituun inkction. 

Excisron of the lesion, when feaable, may be effective. 
Minoeydme, 100 mg twice a day, is curative in the majonty 
of cases hut may leave a long-lasting blue-black discolora- 
tion. Doxycycline, 100mg M c e  a day, trimethoprim- 
sulfamethoxazole (Bactrim, Septra) givm as one double 
strength dose bmce a day, or clanthromye~n 500 mg twice a 
day are other excellent aliernatrves. Treatment with levo- 
floxacin or 600 mgEday of rifampin combined with 15 mgt 
kglday of ethamhutal may be curative in those patients who 
do not respond to other medicabons.The dwtion of any of 



I Fig. 16-9 
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I (Courtesy of Curt D ~amlaska. MD) 

these treatments is for at least 1 to 2 months after resolution 
of leslons, whlch is usually 3 to 4 months. No current 
recommendation for a drug of choice is available, and the 
clinician may choose from a number of effective options. 
When empirlc therapy fails, multidrug treatment should b~ 
based on laboratory sensitivit~es. 

Buruli Ulcer 
Buruli ulcer is also known as Bnin~sdale ulcer and Sear1 
ulcer. This is the third most common type of mycobacerial 
skin infection in immunocompetent people. Children are 
affected most often and females predominate. The lesion 
begins as a solitary, hard, painless, subcutaneous nodule that 
subsequently ulcerates and becomes undermined pig. 16-10). 
There is a predilection for the occurrence of these ulcers on 
the extremities.'Ihey may become very large, exposing muscle 
and tendon over a large portion of an affected extremity. 
A rare disseminated nonulcerative form is characterized 
by widespread edema and diffuse induration. Histologically, 
there is extensive coagulative necrosis, little cellular 
infiltrate, and numerous clumps of acid-fast bacilli. 

Mycobacterium ulcerans is the cause of Bumli ulcer.This 
organism occurs in Australia, Nigeria, Zaire, the Buruli 
district of Uganda, Mexico, and Malaysia.The source may be 
water, soil, animals, or  an insect vector. M. ulcerans pmduces 
a toxin, mycolactone, responsible for the extensive necrosis 
and ulceration seen in these infections. It also has an 
immunosuppressive property. Antibody production occurs 
in patients with Buruli ulcer; however, a T-cell anergy to 
mycobacterial antigens is present. 

When feasible, wide and deep excision is the best therapy. 
There are no clinical trials supporting the use of antimyco- 
bacterial drugs. A combination of rifampin and amikacin or 
ethambutol and trimethoprim-sulfamethoxazole for 4 to 6 
weeks have been recommended, but these are best combined 
with surgery. BCG vaccination provides some protection 
from infection. Local hyperthennia may be of some benefit. 

Fig. 16-10 Buruli ulcer 

Fig. 16-11 
Mycobacterium 
haemophilum 
infection in HIV 
infection. 

Other Atypical Mycobacterial Infections 
Mycobacterium Haemophilum M. haemophilum 
may cause multiple ulcers on the extremities, often overlying 
joints (Fig. 16-11), Patients with AIDS, transplants, o r  
leukemia and lymphoma are most often infected. Because 
M. haeinophiIunt has specific growth requirements, isolation 
is not possible using routine laboratoly culture techniques. 
If acid-fast stains of tissue are positive and cultures are 
negative, the laboratory should be alerted to utilize appro- 
priate media and culture conditions for this organism. Isolated 
lesions may be cured by surgical excision. When systemic 
infection is present in an HIV patient, institution of anti- 
retroviral therapy may lead to involution. Usually, however, 
these infections require combination therapy with rifabutin 
or rifampin, ciprofloxacin, and amikacin. 

Rapid Growing Mycobacterium The organisms of 
the M. jorfuztum group and M. ckelonae/abscessus group 
usually cause subcutaneous abscesses or cellul~tis following 
trauma in lmmunocompetent patients (Fig. 16-12). Wounds 
may be caused by a variety of plastic procedures, skln 
piercings, or followrng catherterization or mnjections. Outbreaks 
of leg abscesses caused by M fortuttum have been acqu~red 
In nail salon whirlpool foot baths Sporotrlcho~d or 
disseminated disease may occur m ~mmunocompromised 
patients @g. 16-13). In renal transplant cases, tender, nodular 
les~ons of the legs are most common. Clanthromycin, 
500 mg twice a day for 4 to 9 mofiths, is effective and well 
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Fig. 76-12 
Mycobacfe6i.d 
fDrUitum infection. I 

I Fig. 16-13 
Disseminated 
Mvcobacfenum 

one! infection. 

tolerated in the many patients with disseminated cutaneous 
infection caused by M. chelonea. Unfortunately, monotherapy 
may allow resistance to occur.The optimal regimen for treat- 
ment of M. fortuitum likewise has not been defined. This 
organism is resistant to standard antituberculous therapy, 
but in vitro sensitivites include doxycycline, minocycline, 
trimethoprim-sulfamethoxazole, ciprofloxacin, and clarithro- 
mycin.A strategy that begins therapy with 2 weeks of ami- 
kacin plus either cefoxitin or imipenem (and for M. 
cltelonae, tobramycin is instituted in place of amikacin), 
allows a successful switch to long-term monotherapy. 

Mycobacteriurn Avium-lntracellulare Complex 
This was an uncommon causes of skin infection before the 
AIDS epidemic. In patients with AIDS who develop dissem- 

Fig? 16-14 
Mycobactenurn 
avivrn-intracellulam 
complex ulceration. 

inated M. aviunz-iiztracellzilare complex infections, the skin 
may be involved by hematogenous dissemination and may 
present as nodules, ulcers, or  pustules, or have a cellulitis- 
like appearance (Fig. 16-14). Irnmunocompromised children 
with chronic pulmonary infections are also at risk. Only 
occasional reports of immunocompetent patients with 
inoculation-type lesions have been reported. Therapy for 
disseminated infection is undertaken with at least three 
agents, most commonly clarithromycin, ethambutol, and 
rifampin. Amikacin may additionally be required. The 
treatment time is 18 to 24 months. 

Mycobacteriurn Kansasii M. kmzsasii occasionally 
involves the skin in a sporotrichoid pattern. Localized 
granulomatous or cellulitis-lilce lesions also may be seen. 
Inoculation is usually by minor trauma. Minocycline, 
trimethoprim-sulfamethoxazole, o r  clarithrnmycin may be 
given if the infection is limited to the skin and if excision 
is impractical. Immunosuppressed patients may develop 
disseminated disease. If pulmonary involvement or resistant 
cutaneous disease is present, especially if in immune- 
compromised patients, rifampin and ethambutol, sometimes 
combined with clarithomycin or isoniazid, is necessary. They 
are continued for 9 months. This organism may be resistant 
to rifampin, and in this case ciprofloxacin is combined with 
ethambutol and clarithromycin. In patients with extensive 
disease, amikacin is added and therapy continued for 15 to 
18 months. In patients with AIDS, antiretroviral treatment 
should be encouraged as the outcome is improved. 

Less Common or Emerging Species Mycobnctei?u~iz 
scrofrllnce~rnz may produce a scrofulodermatous appearance. 
Mycobactei-izmz szulgae, Mycobacter~um geizaveizse, Myco- 
bacterium gordonae, Mycobactenunz re71opi. as well as  
other newly described species may occasionally give rise 
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disseminated disease in an immunocompromised patient. 
Surgical excision in  the former, if feasible, is recommended. 
Multidrug antibacterial therapy appropriate for the suscept- 
ibility determination for the organism is given for the latter. 
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CHAPTER ' 17 '-lansenJs Disease 

EPIDEMIOLOGY 
The World Health Organization (WHO) committed itself to 
eliminating Hansen's disease as a public health problem by 
the year 2000. Elimmation (not eradication) is considered as 
a prevalence of <1 case in 10,000 persons in any country. 
Although this target was not met, and was extended to the 
year 2005, substantial progress has been made. Of the 122 
countnes w t h  Hansen's disease in 1985, 98 reached this 
elimination goal, and global prevalence bas been reduced by - 86%. Globally the prevalenceis about 1.25 cases per 10,000 
persons. Hansen's disease remains a public health problem 
in 24 countries, and the top 11 countries represent 92% of 
cases detected worldwide. India accounts for 80% of cases 
worldw~de, with Brazil, Indonesia, Myanmar, Madagascar, 
and Nepal be~ng the other countnes with highest prevalence. 
Although 90% of cases d~agnosed in the US are imported, 
Hansen's disease is endemic in the coastal southeastern US 
and in Hawali. In the southeastern US cases may be related 
to exposure to armadillos, a natural host for the iniectious 
agent. 

In leprosy-endemic areas, 1.7% to 31% of the population 
is seropositive for antibodies to leprosy-spec~iic antigens, 
suggestlng widespread exposure to the bac~llus. It appears 
that while many persons can be transiently infected, they are 
able to resist overt clinical infection. Monozygotic twins have 
concordant disease in 60% to 85% of cases, and dizygotic 
twins 15% to 25%, suggestmg a genetlc susceptibility to 
development of clmical daease. Numerous genes have been 
~dentified as possibly conferring susceptibility to infect~on 
wlth Mycobucterlum leprue. These genes are either 
components of the adaptive immune response (HLA, TAP2 
[transporter 2, ATP bindmg]) or involved in the innate 
and adaptive Immune responses (toll-like receptor 2, tumor 
necrosis factor-a). Different genes have been identified in 
different populat~ons, suggesting there may be multiple 
genetic causes of susceptib~lity to infection w ~ t h  M. leprae. 

In adults, cases m men outnumber those In women 1.5:l. 
Although leprosy occurs at all ages, most cases appearing or 
acquired in endemic areas present before the age of 35. 
Pat~ents exposed to armadillos present on average at age 50. 
The latency period between exposure and overt slgns of 
disease 1s usually 5 years for paucibacillary cases, but may be 
up to 20 years in mult~bacilIary cases. Infected women are 
likely to present during or immediately after pregnancy. 

The mode of transmission remalns controvets~al. Except 
for cases associated with armadillo exposure, other cases of 
Hansen's dwease are felt to be the only possible source of 
infection. Mult~bacillary cases are much more infectious than 
paucibaciuary cases, so the nature of the source case is the 
most important factor ~n transmission. Infecttous droplets 
from nasal secretions of active multibaclllary cases with 

nasal erosions were felt initially to be the sole source of 
spread of the d~sease vla the respiratoty route. PCR sampling 
from nasal secretions, however, has shown that in leprosy- 
endemic areas, nasal carriage of leprosy bac~lli occuis even 
in persons who can not be ident~fied as clin~cally infected. 
Thus, in endemic areas, not all transmission may be directly 
from active multibacillary cases. Clearly, close contact 1s 
associated wlth acquiring infection. Household contacts 
represent only 28% of the source cases for new leprosy 
patients, but 80% of patients are Infected by neighbon and 
social contacts. Insects have never been documented as 
vectors 

THE INFECTIOUS AGENT 
All cases of human and animal leprosy are caused by the 
same organism, M. leprue. M. leprue is a weakly acid-fast 
organism that has not been successfully cultured in vitro. It 
grows best at temperatures (30' C) below the core body 
temperature of humans. This explains the localization of 
leprosy lesions to cooler areas of the body and the sparing I 

I 
of the midline and scalp.The organism may be cultivated in 
mouse foot pads and most elfectively in armadillos, whose 
lower body temperature is more optimal for growth of M. 1 

i leprae. Phenolic glycolipid-1 (PGL-1) is a surface glycolipid 1 
unique to the leprosy bacillus. In infected tissues, the leprosy 

I bacillus favors intracellular locations, within macrophages 
and nerves. The genome of the leprosy bacillus has been 
sequenced and compared to its close relative, the tuber- 
culous bacillus.The genome of M. leprae contains only 50% 
functional genes, apparently the result of reductive evolu- 
tion. Like other intracellular parasites, and in the absence of 
the ability to share DNA with other bacteria, M. leprae has i 
lost many nonessential genes.This may explain the extremely 
long generation time, 1 2  to 14 days, and the inability to 
culture M. leprue in vitro. 

DIAGNOSIS 
A diagnosis of leprosy must be considered in any patient - - - - 
with neurologic and cutaneous lesions. The diagnosis is 
frequently delayed in the developed world; clinicians do not 
readily think of Hansen's disease, since they may not have 
seen it before. In the US, this diagnostic delay averages 1112 
to 2 years. 

Leprosy is diagnosed, as with other infectious diseases, 
by identifying the infectious organism in affected tissue. 
Because the organism cannot be cultured, this may be very 
difficult. S k i  biopsies from skin or nerve lesions, stained for 
the bacillus with Fite-Faraco stain, are usually performed in the 
developed world. In some Hansen's disease clinics, and in 
the developing world where disease is endefnic, organisms 
are identified in slit smears of the skin. Smears are taken 
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from 'resrons and cooT~l; areas ot tne slcln, such as the ear- $!age. ~ n e  li%Idtl niay cYea spontaneoutly or may progfess lo 
lobes, elbows, and knees, and stained with acid-fast stains. If any other form of leprosy. 
organisms are found on skin smears, the patients are said to The spectrum 01 leprosy has two stable poles, the 
be inultibacillaiy. If the results of skin smears are negative tuberculoid and lepromatous forms (see Table 17-1). These 
(and they have five or fewer lesions), they are called so-called polar forms do not change; the patient remains in 
pn~rcibacillnry. one or the other form throughout the course of the disease. 

Serologic tests to detect antibodies against M. leprae- The polar tuberculoid form (calledTT), the form of high cell- 
unique antigens (PGL-1) and PCR to detect small numbers mediated immunity, is characterized by less than five lesions 
of organisms in infected tissue have not improved diagnosis. (often only one) and very few organisms (paucibacillary 
They are universally positive in patients with multibacillary disease). The patients have strong cell-mediated immunity 
disease in whom the diagnosis is not difficult. In paucibacil- against the organism.The natural history of many 'IT leprosy 
lary patients, these tests are often negative, and in endemic patients is for spontaneous cure over several years.The polar 
areas there is a high background rate of positivity of sero- lepromatous form (called LL) has very limited cell-mediated 
logic tests.These tests are, therefore, of no real value in the immunity against the organism, lesions are nunlerous, and 
diagnosis of patients with cutaneous Hansen's disease. In pure they contain many organisms (multibacillary). Between these 
neural leplosy, however, about 50% of patients are sero- two poles is every possible degree of infection, forming the 
positive, and serologic testingmight be of use in that setting. borderline spectrum. Cases near the tuberculoid pole are 
Seropositivity might also be used to identify persons in called borderlit~e tuberculoid (BT), those near the leproma- 
endemic areas at risk to develop leprosy,and chemoprophyl- tous pole are called barderline leprornatot~s (BL), and those 
axis could be directed at these persons. Also, seropositivity in the middle are called borderline borderline (BB). Border- 
may be used as a surrogate field marker for high bacterial line disease is characteristically unstable, and with time cases 
load (multibacillary status) and identify those patients who move from the TT to the LL pole, a process called down- 
might require longer therapy to cure their infection. grading. Leprosy m y  involve only the nerves. This pure . 

neural dlsease may be mdeterminate, tuberculoid, or lepro- 
CLASSIFICATION matous (paucibacillary or multibaclllary) and is so classified. 
Leprosy may present with a broad spectrum of clinical 
diseases. The Ridley and Jopling classification or modifica- 
fions to it have classified cases based on clinical, bacter- 
iologic, immunologic, and histopathologic features (Table 
17.1). In many exposed patients the infection apparently 
spontaneously clears and no clinical lesions develop. Patients 
who do develop clinical disease are broadly classified into 
two groups: patients with few organisms in their tissue are 
termed paucibacillary, and patients with large number of 
organisms are termed inultibacillary. In the developing 
world this determination is made by skin smears and lesion 
count. The individual's cell-mediated immune response to 
the organism determines the form Hansen's disease will take 
in the individual. If the ceil-mediated immune response 
against M. leprae is strong, the number of organisms will be 
low (paucibacillary), and conversely if this response is inade- 
quate, the number of organisms will be high (multibacillary). 

The niost common outcome after exposure is probably 
spontaneous cure. If skin disease does appear, the inilial 
clinical lesion may be a single hypopigmented patch, perhaps 
with slight anesthesia. This is called indeternlinate disease, 
since the course of the disease cannot be predicled at this 

Early and Indeterminate Leprosy 
Usually the onset of leprosy is insidious. Prodromal symp- 
toms are generally so slight that the disease is not recognized 
until the appearance of a cutaneous eruption. Actually, the 
first clinical manifestation in 90% of patients is numbness, 
and years may elapse before skin lesions or other signs are 
identified.The earliest sensory changes are loss of the senses 
of cold and light touch, most often in the feet or hands. 
The sense of cold may be lost before pinprick sensibility. 
Such dissociation of sensibility is especially suspicious. 
The distribution of these neural signs and their intensity will 
depend on the type of disease that is evolving. 

Oiten the first lesion noted is a solitary, ill-defined, hypo- 
pigmented macule that merges into the surrounding normal 
skin. Less often, erythematous macules may be present. Such 
lesions are most likely to occur on the cheeks, upper arms, 
thighs, and buttocks. Examination reveals that sensory 
functions are either normal or minimally altered. Peripheral 
nerves are not enlarged, and plaques and nodules do not 
occur. Histologically, a variable lymphocytic infiltrate 
(without granulomas) is seen, sometimes with involveme~~t 

Table 17-1 Spectrum of host-parasite resistance 

Twwcw eLar- 
0 - @TI 

Leslans Few Few or many Many Numemus and 
asymmetrical symmetrical 

Smear for bacilli 0 1+ 2+ 3+ 4+ 
Lepromin test 3c 2+ + + 0 
Hlntoiogy EpitnellOld cells decreasing - Increasing hlstiooytes, foam cells, 

Nerve destruction, sarcold-like granuloma granuloma, xanthoma-like 
Ada~ted horn Or JH Petll. 



flg. 17-1 Tuberculoid leprosy. 

Fig. 17-2 Borderline tuberculoid leprosy. 

of the cutaneous nerves. Usually no bacilli, or only a few, are 
seen on biopsy of this indeterminate form. It is the classifi- 
cation, not the diagnosis, that is indeterminate. Few cases 
remain in this state; they evolve into lepromatous, tuber- 

I 
culoid, or borderline types, or (if cell-mediated immunity is 
good) often spontaneously resolve and never develop other 
signs or symptoms of leprosy. 

I 
Flg. 17-3 Borderline leprosy. 

Tuberculoid Leprosy 
Tuberculoid lesions are solitary or few in number (usually 
five or less) and asymmetrically distributed. Lesions may be 
hypopigmented or erythematous, and are usually dry, scaly, 
and hairless (Fig. 17-1). The typical lesion of tuberculoid 
leprosy is the large, erythematous plaque with a sharply 
defined and elevated border that slopes down to a flattened 
atrophic center. This has been described as having the 
appearance of "a saucer right side up." Lesions may also be 
macular and hypopigmented or erythematous, resembling 
clinically indeterminate lesions. The presence of palpable 
induration and neurologic findings distinguishes indeter- 
minate lesions from tuberculoid lesions clinically. The most 
common locations are the face, limbs, or trunk; the scalp, 
axillae, groin, and perineum are not involved.As the lesions 
clear, they tend to become annular, arciform, or circinate, 
with borders of variable thickness. 

A tuberculoid lesion is anesthetic or hypesthetic and 
anhidrotic, and superficial peripheral nerves serving or 
proximal to the lesion are enlarged, tender, or both. The 
greater auricular nerve and the superficial pemneal nerve 
may be visibly enlarged. Nerve involvement is early and 
prominent in tuberculoid leprosy, leading to characteristic 
changes in the muscle groups served. There may be atrophy 
of the interosseous muscles of the hand, with wasting of the 
thenar and hypothenar eminences, contracture of the fingers, 
paralysis of the facial muscles, and foot drop. 

The evolution of the lesions is generally slow. There is 
often spontaneous remission of the lesions in about 3 years, 

or remission may result sooner with treatment. Spontaneous 
involution may leave pigmentary disturbances. 

Borderline Tuberculoid Leprosy 
Borderline tuberculoid lesions are s~milar to tuberculo~d 
lesions, except that they are smaller and more numerous 
(Fig. 17-2). Satellite les~ons amund large macules or plaques 
are characteristic. 

Borderline Leprosy 
In borderline leprosy, the skin les~ons are numerous (but 
countable) and consist of red, imgularly shaped plaques 
(F I~ .  17-3) Small satellite lesions may surround larger 
plaques. Lesrons are general~zed but asymmetr~cal.The edges 
of lesions are not so well defined as the ones seen in the 
tuberculoid pole. Nerves may be thickened and tender, but 
anesthesia is only moderate in the lesions. 

Borderline Lepromatous Leprosy 
In borderline lepromatous leprosy, the lesions are symme- 
tncal, numerous (too many to count), and may ~nclude 
macules, papules, plaques, and nodules mg. 17-4). The 
number of small lepromatous les~ons outnumbers the larger 
borderline-type les~ons. Neme ~nvolvement appears later; 
nerves are enlarged, tender, or both; it is important to note 
that involvement is symmetrical. Sensation and sweating 
over Individual lesions is normal. Patients usually do not 
show the features of full-blown lepromatous leprosy, such as 
madamsis, keratitis, nasal ulceration, and leonine fac~es. 
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Lepromatous Leprosy 
Lepromatous leprosy may begin as such or develop 
following indeterminate leprosy or from dotvngrad~ng of 
borderline leprosy. The cutaneous les~ons of lepromatous 
leprosy consist mainly of pale lepromatous macules or lepro- 
matous infiltrations, w~ th  numerous bacill~ in the lesions. 
There is a tendency for the disease to become progress~vely 
worse without treatment. Lepromatous leprosy may be 
divided into a polar form (LL,,) and a subpolar form (LL,): 
these forms may behave differently. 

Macular lepromatous leprosy lesions are diffusely and 
symmetrically distributed over the body.Tuberculo~d macules 
are large and few in number, whereas lepromatous macules 
are small and numerous. Lepmmatous macules are 111 defined, 
show no change in skin texture, and blend imperceptibly into 
the surrounding skin. There is little or no loss of sensation 
over the lesions, there is no nerve thickening, and there are 
no changes in sweating. A slow, progressive loss of hair 
takes place from the outer third of the eyebrows, then the 
eyelashes, and finally, the body; however, the scalp hair 
usually remains unchanged. 

Lepromatous infiltrations may be drvided into the diffuse, 
plaque, and nodular types (Figs 17-5 and 17-6). The diffuse 
typeis charactenzed by the development of a diffuse Infiltra- 
tion of the face, especially the forehead, loss of the eyebrows 
(madarosis), and a waxy and shiny appearance of the skin, 
sometimes described as a "vam~shed" appearance. Diffuse 
leprosy of Lucio is a striking form, uncommon except in 
western Mexico and certain other Lat~n American areas, 
where nearly one-third of lepromatous cases may be of this 
type. This form of lepromatous leprosy is characterized by 
diffuse lepromatous mhltration of the skin: localized 

Lepmmatous lepmsy 
multiple papules and 
nodules. 

Fig. 17-6 
Lepromatous 
leprosy, enlargement 
of the earlobe. 

lepromas do not f0nn.A unique compl~catron of this subtype 
is the reactional state referred to as Lucto's phelnonzenon 
(erythema necroticans). 

The infiltrations may be manifested by the development of 
nodules called lepromas. The earIy nodules are ill defined 
and occur most often in acral parts: ears, brows, nose, chin, 
elbows, hands, buttocks, or knees. Nerve involvement 
invariably occurs, but develops very slowly. Like the skin 
lesions, nerve disease is bilaterally symmetrical, usually in a 
stocking-glove pattern. This is frequently misdiagnosed as 
d~abetic neuropathy in the US if it is the presenting 
manifestation. 

Histoid Leprosy 
Histold leprosy is an uncommon form of multibacillary 
leprosy in wh~ch s k ~ n  lesions appear as yellow-red, shiny, 
large papules and nodules in the dermis or  subcutaneous 
hssue (Fig. 17-7). Lesions appear on a background of normal 
skin.They valy in size from 1 to 15 mm in diameter and may 
appear anywhere on the body but favor the buttocks, lower 
back, face, and bony prommences. Th~s pattern may appear 
de novo, but was mostly descnbed in patients w ~ t h  resistance 
to long-acting dapsone resistance. - 
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NERVE INVOLVEMENT 
Nerve involvement is characteristic and unlque to leprosy. 
This neural predilection or neurotropism is a histopathologic 
hallmark of leprosy. Nerve involvement is responsible for the 
clinical findings of anesthesia within les~ons (pauc~bacillary 
and borderline lepmsy), and of a progressive "stocking-glove" 
peripheral neuropathy (lepromatous leprosy). The neuro- 
pathy is temed "primary impa~rments" (WHO grade 1). 
Secondary (or visible) impairments (WHO grade 2) are a 
consequence of the neuropathy and include s k ~ n  fissures, 
wounds, clawing of digits, contractures, shortening of digits, 
and blindness. Neural damage leads to deformities and 
results in leprosy being a major cause in leprosy-endemic 
regions of "limitations of acbvity'' (formerly called disability) 
and "restrictions in social participation" (formerly termed 
handicap). Neuropathy is present in 1.3% to 3.5% of pauci- 
bacillary cases and 7.5% to 24% of multibacillary cases 
undergoing multidrug therapy. Secondary impairments 
occur in 33% to 56% of multibacillary cases. Neuropathy 
may progress, even after effective multidmg therapy, and 
secondary impairments may continue to appear for years as 
a consequence of the neuropathy. 

Nerve enlargement 1s rare in other skln diseases, so the 
finding of skin lesions wlth enlarged nerves should raise the 
possibility of lepmsy. Nerve involvement tends to occur with 
skin lesions, and the pattern of nerve involvement parallels 
the skin disease. Xberculoid leprosy is characterized by. 
asymmetrical nerve involvement localized to the skin 
lesions. Lepmmatous nerve involvement 1s symmetncal and 
not assoc~ated w ~ t h  skin lesions. Nerve ~nvolvement without 
skln lesions, called pure neural leprosy, can occur and may 
be either tuberculoid (pauclbac~llary) or lepromatous 
(multibacillary). Nerve disease can be symptomatic or 
asymptomatic. 

Leprosy bacill~ may be delivered to the nerves via the 
perineural and endoneural blood vessels. Once the bacilli 
transgress the endothelial basal lamina and are in the 
endoneurium, they e~tber enter resident macrophages or 
selectively enter Schwann cells. Damage to the nerves could 
then occur by several mechanism: 1) obstruction of neural 
vessels: 2) vasculitis of neural vessels; 3) interference with 
the metabolism of the Schwann cell making it unable to 
support the neuron; 4) immunologic attack of endothelium 
or nerves; or 5) infiltration and pmliferatlon of M leprae in 
the closed and relatively nonexpandable endoneural and 
perineural spaces Different and multiple mechamsms may 

,.cur in different forms of leprosy and In the same patient 
over hme.The selective ability of M. leprae to enter Schwann 
cells is unique among bacteria.The M. leprae-unique PGL-1 
phenollc glycolipid, expressed abundantly on the surface 
of leprosy bacilli, binds selectively to the a2 G module of 
laminin 2. This a2 chain is tissue restricted and specifically 
expressed on Schwann cells. The binding of M. leprne to 
laminin 2 places it in apposrtlon to the Schwann cell base- 
ment membrane when laminin 2 binds to the dystroglycan 
complex on the Schwann cell membrane. These bound 
M. leprae are endocytosed into the Schwann cells, giving 
M, leprae selective access to the inside of Schwann cells. 
Other accessory blnding molecules may facilitate the binding 
and endocytosis. The nerves become tmmunologic targets 
when they present M leprae anbgens on their surface in 
the context of major histocompatibility (MHC) class I1 
molecules. Schwann cells and hence nerves are usually 
protected from immunolog~c attack medlated by the 
adaptive immune system since they rarely present MHC 
class II antigens on their surface. In leprosy, expression of 
these ~mmunolog~c molecules occurs on the surface of 
Schwann cells, making them potentla1 targets for CD4+ 
cytotoxlc T-cells. Thls mechanism may be important in the 
nerve damage that occurs in Cype I (reversal) reactions. 

The neural signs in lepmsy are dysesthesia, nerve enlarge- 
ment, muscular weakness and wasting, and trophic changes. 
The lesions of the vasomotor nerves accompany the sensory 
d~sturbances or may precede them. Dysesthesia develops 
in a progressive manner. The first symptom 1s usually an 
inability to distinguish hot and cold. Subsequently, the 
percepbon of light touch is lost, then that of pain, and lastly 
the sense of deep touch. At times the sensory changes ln 
large leprosy leslons are not un~form because of thevariation 
In the involvement of the indiv~dual neural filaments 
supplying the area. Therefore, the areas of dysesthesla may 
not conform to the distribution of any part~cular nerve, nor 
(except in lepromatous cases) are they symmetncal. 

Nerve involvement affects ch~efly (and is most easily 
observed m) the more superficial nerve trunks, such as the 
ulnar, median, radial, peroneal, posterior tibral, fifth and 
seventh cran~al nerves, and especially the great auricular 
nerve. Beaded enlargements, nodules, or spindle-shaped 
swellings may be found, which at first may be tender. Neural 
abscesses may form.The ulnar nerve near the internal condyle 
of the humerus may be as thick as the 11ttle finger, round 
and shEf, and often easily felt several centimeters above the 
elbow. 

As a result of the nerve damage, areas of anesthesia, 
paralysis, and troph~c disorders 1n the penpheral parts of 
the extremities gradually develop. Muscular paralysis and 
atrophy generally affect the small muscles of the hands and 
feet or some of the facial muscles, producing weakness 
and progressive atrophy. Deeper motor nerves are only 
rarely involved. The fingers develop contractures, with the 
formation of a claw hand, and, as the result of resorption of 
phalangeal bones, fingers and toes become shorter. Ptosis, 
ectropion, and a masklike appearance occur from damage to 
the fifth and seventh cranial nerves. 

Subsequent to nerve damage ulceration, hyperkeratosis, 
bullae, alopecia, anhidrosis, and malum perforans pedis can 
develop.Trophic ulceration usually mamfests as a perforating 
ulcer on the ball or heel of the foot. 
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OCULAR INVOLVEMENT 
Corneal erosions, exposure keratltis, and ulcerations may 
occur as a result of involvement of the seventh nerve. 
Specific changes may include corneal opacity, avascular 
keratitis, pannus formation, interstitial keratitis, and corneal 
lepromas. The corneal opacities enlarge and finally form 
visible white flecks called pearls. When (in borderline lepro- 
matous or lepromatous cases only) the iris and the ciliary 
body become involved, miliary lepromata (iris pearls), 
nodular lepromata, chronic granulomatous intis, and acute 
diffuse iridocyclitis may result. Of multibacillary patients, 
2.8% to 4.6% are blind at diagnosis and 11% will have a 
potentially blinding pmcess. 

MUCOUS MEMBRANE INVOLVEMENT 
The mucous membranes may also be affected, especially 
in the nose, mouth, and larynx. The nasal mucosa is most 
commonly involved, and lepromatous patients, if queried, 
frequently complain of chronic nasal congestion. By far the 
most common lesions in the nose are infiltrations and nodules. 
Perforation of the nasal septum may occur in advanced cases, 
with collapse of the nasal bridge (Fig. 17-8). Saddle-nose 
deformities and loss of the upper incisor teeth can occur. 

Nodules occurring on the vocal cords will produce 
hoarseness. 

VISCERAL INVOLVEMENT 
In lepromatous leprosy, the body is diffusely involved and 
bacteremia occurs. Except for the gastrointestinal tract, 
lungs, and brain, virtually every organ can contain leprosy 
bacilli. The lvmoh nodes. bone marrow. liver, soleen. and . . . 
testicles are most heavily infected. Visceral infection is 
restricted mostly to the reticuloendothelial system, which 
despite extensive involvement rarely produces symptoms or 
findings. Testicular atrophy with resultant gynecomastia or  
premature osteoporosis is an exception. Secondary amyloid- 
osis with renal impairment may complicate multibacillary 
leprosy. Glomerulonephritis occurs in more than 5% and 
perhaps as many as 50% of lepmsy patients and is not 
correlated with bacillary load or the presence of erythema 
nodosum leprosum. 

PHttiNANGY ANU HANSkN'S DISEASE 
Hansen's disease may be complicated in several ways by 
pregnancy. As a state of relative immunosuppression, 
pregnancy may lead to an exacerbation or reactivation after 
apparent cure. In addition, pregnancy may induce reactional 
states in patients with Hansen's disease. Pregnant patients 
with Ilansen's disease cannot be given certain medications 
used to treat Hansen's disease, such as thalidomide, 
ofloxacin, and minocycline. Multidrug therapy is tolerated by 
pregnant women if these restricted agents are avoided. 

HUMAN IMMUNODEFICIENCY VIRUS AND 
HANSEN'S DISEASE 
HTV infection, while a cause of profound immunosuppres- 
sion of the cell-mediated immune system, does not seem to 
adversely affect the course of Hansen's disease. Patients are 
treated with the same agents and can be expected to have 
similar outcomes in general. Duration of treatment with multi- 
drug therapy may need to be extended in patients with HIV 
infection. Treatment of HN-infected patients with Ilansen's 
disease with effective antiretroviral treatment may be 
associated with the appearance of reactional states as part of 
the immune reconstitution syndrome. 

PATHOGENESIS 
The patient's immune reaction to the leprosy bacillus is a 
critical element in determining the outcome of infection. 
Tuberculoid patients make well-formed granulomas that 
contain helper T-cells, where as lepromatous patients have 
poorly formed granulomas and suppressor T-cells predom- 
inate. The cytokine profile in tuberculoid lesions is that of 
good cell-mediated immunity with interferon (1FN)-.I and 
interleukin (1L)-2 being present. In lepromatous patients, 
these cytokines are reduced and IL-4, -5, and -10, cytokines 
that downregulate cell-mediated immunity and enhance 
suppressor function and antibody production, are prom- 
inent. Lepromatous leprosy thus represents a classic helper 
T-cell type 2 0 - 2 )  response to M. lepme. Lepromatous 
lesions contain high levels of cyclooxygenase type 2 and 
prostaglandin E. Lepmmatous patients have polyclonal hyper- 
gammaglobulinemia, and may have false-positive syphilis 
serology, rheumatoid factor, and antinuclear antibodies as a 

1 
result. 

Although the cell-mediated immune response of lepro- 
matous patients to M. leprae is reduced, these patients are 
not immune suppressed for other infectious agents.Tubercu- 
losis behaves normally in patients with lepromatous leprosy. 

HISTOPATHOLOGY 
Ideallv. biopsies should be performed from the active border 

1 of typical lesions and should extend into the subcutaneous 
tissue. Punch biopsies are usually adequate. Fite-Faraco stain 

I is optimal for demonstrating M. j cprae~~ecause  the diagnosis 
of lepmsy is associated with significant social implications, 
evaluation must be complete, to include evaluation of multiple 
sections in paucibacillary cases, and consultation with a 
pathologist experienced in the diagnosis of lepmsy can be 

is suspected, but organisms cannot be 
tissue, especially in paucibacillary 

Fig. 17-8 Lepromatous leprosy w ~ t h  collapse of nasal budge. d~sease and reactional states. PCR testing can be of value if 



the tissue is preserved in alcohol rather than formalin, or if 
11 processed within hours of fuation in formalin. 

The h~stologic features of Hansen's disease correlate 
with the clinlcal pattern of disease. Nerve involvement is 
characterist~c of leprosy, and histologic perineural and neural 
involvement should raise ihe possibility of leprosy. 

Tuberculoid Leprosy 
Dermal tuberculo~d granulomas, cons~sting of groups of 
epithelioid cells with giant cells, are found in tuberculoid 
leprosy. The granulomas are elongated and generally run 
parallel to the suriace, following neurovascular bundles. 
The epithelioid cells are not vacuolated or lipidized. The 
granulomas extend up to the epidermis, with no  grenz zone. 
Lymphocytes are found at the pcnphery of the granulomas. 
Acid-fast bac~lli are rare. The most important specific diag- 
nostic feature, next to Ending bacilli, is selective destruction 
of nerve trunks and the finding of perineural concentric 
fibrosis. An S-100 stain may demonstrate this selective neural 
destruction by demonstrating unrecognizable nerve remnants 
in the inflammatory foci. Bacilli are most frequently found in 
nerves, but the subepidennal zone and arrector pill muscles 
are other fruitful areas. 

Borderline Tuberculoid Leprosy 
The h~stopathology of the borderline tuberculoid type is 
sim~lar to that seen in the tuberculoid variety, but epithelioid 
cells may show some vacuolat~on, bacllli are more abundant, 
and a grenz zone separates the inflammatory infiltrate from 
the overly~ng ep~derm~s. 

Borderline Leprosy 
In borderline leprosy granulomas are less well organized, 
giant cells are not seen, the macrophages have some foamy 
cytoplasm, and organisms are abundant. 

Borderline Lepromatous Leprosy 
In borderline lepromatous lesions, foamy histiocytes, rather 
than epithel~oid cells, make up the majority of the granu- 
loma. Lymphocytes are still present and may be numerous in 
the granulomas, but are d~spened diffusely w~thin them, 
not organized at the periphery. Penneural involvement 
with lymphocyte ~nfiltration may be present. Organisms are 
abundant and may be found in clumps. 

Lepromatous Leprosy 
In lepromatous leprosy, granulomas are composed pr~marily 
of bacilli- and lipid-laden histocytes.These are the so-called 
lepra cells or foam cells ofVirchow,The infiltrate 1s locahzed 
In the dermls and may be purely penvascular or sheetlike 
and separated from the epldeimis by a well-defined grenz 
zone. Acid-fast bacilli are typically abundant and appear as 
round clumps (globi). Pure polar lepromatous leprosy differs 
from the subpolar type primarily by the paucity of 
lymphocytes in the pure polar form. 

REACTIONAL STATES 
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In, pregnancy, vitamin A, iodides, and bromide may trigger 

reactions. Reactions can be severe and are an important cause 
of permanent neive damage in borderline patients. Reac- 
tronal states are frequently abrupt in their appearance, as 
opposed to Hansen's disease itself, which changes slowly. It 
is therefore a common reason for patlents to seek consulta- 
tion. In addition, if the patient feels that the chemotherapy is 
triggering the reaction, hetshe will tend to discontinue the 
treatment, leading to treatment failure. 

Reactlonal states are divided into two forms, called type 1 
and type 2 reactions. Type 1 reactions are caused by cell- 
mediated immune inflammation within exist~ng skln lesions. 
They generally occur in patients with borderl~ne leprosy 
(BT, BB, BL). Type 2 reactions are mediated by immune 
complexes and occur in lepromatous patients (BL, LL). 

Type I Reactions (Reversal, Lepra, and 
Downgrading Reactions) 
Type 1 reactions represent an enhanced cell-mediated immune 
response to M. leprae, and commonly occur after treatment 
is initiated. If the reactions occur with antibiotic chemo- 
therapy, they are called reversal renctiofls, and if they occur 
as borderline disease shifts toward the lepromatous pole 
(downgrading), they are called dowizgmdiizg reactioizs. 
These two reaction types are clinically identical. Patients in 
all parts of the borderline spectrum may be affected by type 
1 reactions, but these are most severe in patients with 
borderline lepromaious leprosy who have a large amount 
of M. lepraa antigen and therefore have prolonged and 
repeated reactions during treatment. 

'Ijrpe 1 reactions clinically present with inflammation of 
existing lesions. There are no systemic symptoms (such as , 
fever, chills, and arthralgias). Lesions swell, become eryth- 
ematous, and are sometimes tender, simulating cellulitis. In 
severe cases, ulceration can occur (Fig. 17-9). Patients may 
state that new lesions appeared with the reaction, but these 1 
probably represent subclinical lesions that were highlighted I 
by the reaction. The major complication of type 1 reactions 
is nerve damage. As the tell-mediated inflammation attacks ! 
M. leprae antigen, any infected tissue compartment can be I 
damaged. Because bacilli are preferentially in nerves, neural 
symptoms and findings are often present. Reversal reaction i 

Reactions are a characteristic and clinically important aspect 
of Wansen's disease. Fifty percent of patients will experience 
a reaction after the inst~tution of multidrue theraov In addi- - . , 
tion to antibiotic therapy, intercurrent infections, vaccina- 
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I phenomenon, early 
bullous lesions. 

Fig. 17-10 Erythema nodosum leprosum. 

occurring within a nerve may lead to sudden loss of nerve 
funct~on and to permanent damage to that nerve.This makes 
type 1 reactions an emergency. In this setting, affected nerves 
are enlarged and tender. In other pat~enls the neuntis may 
be subacute or chronic and of l~mited acute symptomatology, 
but may st111 result in severe nerve damage. Histologically, 
skrn lesions show penvascular and penneural edema and 
large numbers of lymphocytes. Severe reactions may 
demonstrate tlssue necrosis. Bacilli are reduced. 

Type 2 Reactions (Erythema Nodosum 
Leprosum) 
Erythema nodosum leprosum (ENL) occurs 1n half of 
patients w ~ t h  borderline lepromatous or lepromatous 
leprosy, 90% of the trme, within a few years of institution 
of antibiot~c treatment for Hansen's d~sease or dur~ng 
pregnancy. ENL is an circulating immune complex-mediated 
disease, with most of the complexes forming in sttes of heavy 
bacterial burden. As such, in contrast to type 1 reactions, it 
can result in multisystem involvement and 1s usually accom- 
panied by systemic symptoms (fever, myalgias, arthralgias, 
anorexia). Skin leaons are characteristically erythematous 
subcutaneous and dermal nodules that are w~dely dlstnb- 
uted (Rg. 17-10). They do not occur at the sltes of existing 
skin lesions. Severe slcin lesions can ulcerate. Unlike classic 
erythema nodosum, lesions are generalized and favor the 
extensor arms and medial thighs. 

ENL is a multisystem d~sease and can produce conjunc- 
tivitls, neuritis, keratihs, intis, synovltis, nephritis, hepato- 
splenomegaly, orchitis, and lymphadenopathy. The intensity 
of the reactton may vary from mild to severe and it may last 
from a few days to weeks, months, or even years. Histolo- 
gically, ENL demonstrates a leukocytoclastic vascnlitis. 

Lucio's Phenomenon 
Lucio's phenomenon IS an uncommon and unusual reactron 
that occurs in pattents with diffuse lepromatous leprosy 
of the "la bonita" type, most commonly found in western 
Mexico Some consider it a subset of ENL, but i t  drffers in 
that it lacks neutrophilla and systemic symptoms. It is not 
associated wtth institution of ant~biotic treatment as is ENL, 
but it is commonly the reason for initla1 presentation in 
affected pat~ents. Purpuric macules evolve to bullous lesions 
that rapidly ulcerate, especially below the knees (Fig. 17-11). 
They may be painful, but may also be relatively asympto- 
matic. Histolog~cally, bacilli are numerous, and in addition to 

berng in the dermis, are seen within blood vessel walls with 
thrombosis of mid-dermal vessels resulting in culaneous 
mfarct~on. Fever, splenoegaly, lymphadenopathy, gloverul- 
neplir~tis, anemla, hypoalbuminemia, polyclonal gammo- 
pathy, and hypocalcemia can be assoc~ated. If the patient is 
diagnosed early, before significant metabolic and ~nfectious 
comphcations occur, the outcome 1s favorable. In advanced 
cases, even with aggressive treatment, death may occur. 

TREATMENT 
Before 1982, dapsone monotherapy was the standard treat- 
ment for ~ a n s e ~ s  disease, and while it was effective 1n many 
pattents, primary and secondary dapsone-resistant cases 
occurred. In add~tion, multibaclllary patients requlred ltfe- 
long treatment, which had inherent compliance problems.To 
c~rcumvent these problems and shorten therapeutic courses, 
WHO proposed mult~drug therapy. Th~s  has been very 
effectlve in treating act~ve cases of Hansen's dlsease. Relapse 
rates range from 0.01% to 2% annually (averaging 0.1% per 
annum overall). A common cause of fa~lure is initial mts- 
diagnosis, i.e. d~agnosing mult~bacillary patients as hav~ng 
paucibacillary disease. This occurs for three reasons: 1) 
failure or inability to do a skin biopsy; 2) classifying pat~ents 
with more than five lesions as "tuberculoid" and hence 
"paucibacillary;" and 3) failure to understand that although 
the patlent has histologic and clinical features of "tuber- 
culo~d" disease, organisms are Identified on skim biopsy. All 
patients with more than five lesions and those with organisms 
identified on skin biopsy should be treated for mult~haclllary 
leprosy. Failure may also result from noncompliance, drug 
resistance, relapse after apparent clinical and bacteriolog~c 
cure, and persistence. Perststers are viable organisms that by 
mouse footpad testing are sensttive to the antimicrobial 
agents given but persist in tlssue despite bactericidal tissue 
levels in the patient.They are usually found in macrophages 
or nerves.These persisters correlate with relapse occurring 6 
to 9 years following multidrug therapy. Since relapses may 
occur many years after multidrug therapy, where adequate 
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followed annually t o  examine for evidence of relapse, 
reaction, or  progression of neuropathy. 

There are several different multidmg therapy recommen- 
dations, but only two are glven here-those recommended 
by the Gillis W Long Hansen's Disease Center for patients in 
the US and those recommended by WHO. Because dapsone 
resistance is less common in the US, and effective com- 
pl~ance programs can be developed to enhance mono- 
therapy, dapsone monotherapy may stdl be considered after 
multidmg therapy in the US. For paucibacillary cases (no 
organisms found on skin smears or skin biopsy; five lesions 
or less; indeterminate and tuberculoid leprosy) in the US, 
the recommendation is 600 mglday of rifampin and 100 mgl 
day of dapsone for 1 2  months. Paucibacillary patients who 
relapse w ~ t h  paucibaclllary disease are treated with an 
appropriate regimen for multibacillary disease. In the US, 
multibacillary cases receive 100 mglday of dapsone, 50 mgl 
day of clofazamine, and 600 mglday of rifampin, or a standard 
WHO regimen (see below) for 2 years. For multibacillary 
patients who refuse clofaaimme, 100 mg of minocycllne or  
400 mglday of ofloxacin may be substituted. Clanthromycin 
500 mglday may also be used m treatment regimens but 1s 
not currently a recommended agent. Mnltibacillary relapses, 
whether the initial d~agnosis was paucibacillary or multi- 
bac~llary d~sease, should have a mouse footpad sensit~vity 
study carried out, heated w ~ t h  an appropriate multidmg 
regimen for 2 years, followed by daily life-long dapsone or  
clofazamine, depending on sensitivity testing. 

The WHO-recommended protocols are shorter and 
cheaper than those recommended in the US.There 1s concern 
that the reduct~on of multidmg therapy from 2 years to 1 
year may lead to increased numbers of relapses, especially 
among patients with high bacillary loads (bacillary index > 4  
on skin smear).This group of multibacillary pattents already 
have a 4% to 7% annual relapse rate an average of 5 years 
after multidmg therapy. There is insufficient long-term data 
at this time t o  evaluate the efficacy of the shorter treatment 
regimens (12 months or  less) for mulbbaciIlary leprosy. The 
recommendation for paucibacillary disease (no bac~lli on 
smears or  biopsy; five or  less lesions; indeterminate and 
tuberculo~d patients) is 600 mg of rifampin under super- 
vis~on once a month for 6 months and 100 mglday of dapsone 
for 6 months, unsupervised. For single-lesion paucibaclllary 
disease a single dose of 600 mg of rifampin, 400 mg of 
ofloxacin, and 100 mg of minocycline (RQM), all at one 
time, is recommended (this regimen demonstdes a 47% 
cure rate at 18 months). Multibac~llary patienls (BT, BB, BL, 
and LL; more than five les~ons; any bacilll seen on smears or 
biopsies) are treated with iour drugs. hfampin 600 mg and 
clofazimine 300 mg, once a month under supervision, are 
taken with dapsone 100 mglday and clofazimine 50 mglday 
Treatment is for 1 2  months. For patients intolerant of clofa- 
zainme, the regimen is: rifampm 600 mg, ofloxacin 400 mg, 
and m~nocycllne 100 mg all once monthly for 2 4  doses. 
Clofazamine 50 mg, ofloxacin 400 mg, and minocycline 100  
mg daily for 6 months followed by 1 8  months of clofazamine 
plus daily oflxacin or minocycline for 1 8  months is an 
alternative. 

A t  the end of treatment, v~sible s k ~ n  lesions may still be 
present, especially with the WHO short-duration treatments. 
Pauc~bac~llary les~ons tend to clear 1 to 2 years after the 

Fis. 17-12 Acral 
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6-month treatment course. In the US, treatment could be 
continued until skin lesions are clear, even if the recom- 
mended duration of treatment has been passed. Wlth short- 
duration multidmg therapy, it is very difficult to distinguish 
clinical relapse (failure of treatment) from late type 1 reactions 
causing skin lesions to reappear. Pathologic examination 
(biopsy) or an empiric trial of prednisone for several months 
may be considered in these cases. I 
Adjunctive Treatments 
Once neurologic complications have occurred, patients I I 
with Hansen's disease should be offered occupational I 
therapy.This should include training on how to avoid injuly ! 
to insensitive skin of the hands and feet (Fig. 17-12). Special . 
shoes may he required. Ocular complications are frequent, 
and an ophthalmologist with specific skill in treating patients 
with leprosy is an invaluable member of the treatment team. 

MANAGEMENT OF REACTIONS 
Even though react~ons may appear after d n ~ g  trent~nent is 
instituted, i t  is not advisable discontinue or  reduce anti- 
leprosy medication because of these. In mild reactiom- 
those without neurologic complications or severe systemic 
symptoms or findings-treatment may be supportive. Bed 
rest and administration of aspirin or  nonsteroidal anti- 
inflammatory agents may be used. 

Trpe 1 reactions are usually managed with systemic cortico- 
steroids. Prednisone is given orally, starting at a dose of 40 
to 60 mglday. Neuritis and eye lesions are urgent indications 
for systemic steroid therapy. Nerve abscesses may also need 
to be surgically drained immediately to preserve and recover 
nerve function. The corticostetnid dose and duration are 
determined by the clinical course of the reaction. Once the 
reaction is controlled, the prednisone may need to be tapered 
slowly-over months to yeais.The minimum dose required 
and alternate-day treatment should be used in corticosteroid 
treatment courses of more than 1 month in duration. Clofa- 
zimine appears to have some activity against type 1 
reactions and may be added to the treatment in doses of 
up to 300 mglday if tole~ated. Cyclosporin can be used if 
steroids fail or as a steroid-sparing agent. The starting dose 
would be 5 to 1 0  mglkg. If during treatment the function of 
some nerves fails to improve while the function of others 
normalizes, the possibility of mechanical compression 
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SYPHILIS 
Syphilis, also known as lues, is a contagious, sexually-trans- 
mitted disease caused by the spirochete lleponetna pallidum 
subspecies pallidum.The spirochete enters through the skin 
or mucous membranes, on which the primary manifestations 
are seen. In congenital syphilis the treponeme crosses the 
placenta and infects the fetus. Syphilis results in multiple 
patterns of skin and visceral disease and is potentially life- 
long. 

T. pallidtt7n is a delicate spiral spirochete that is actively 
motile. The number of spirals varies from'4 to 1 4  and the 
entire length is 5 to 20 ~ m .  It can be demonstrated in prepara- 
tions from fresh primary or seconda~y lesions by darlcfield 
microscopy or by fluorescent antibody techniques. The 
motility is characteristic, consisting of three movements: a 
projection in the direction of the long axis, a rotation on its 
long axis, and a bending or twisting from side to side. The 
precise uniformity of the spiral coils is not distorted during 
these movements. Microscopic characteristics of T. pallidum 
cannot be distinguished from commensal oral treponemes, 
so darkfield examination of oral lesions is untrustworthy 
Direct fluorescent antibody testing can be used for confirm- 
ation. The electron microscope shows the organism to have 
an axial filament with several fibrils, a protoplasmic cylinder, 
and a thin membranaceous envelope called the periplast. 
The organism is pathogenic for the anthropoid apes and 
produces a primary sore and secondary skin eruption closely 
simulating the disease in humans. It is also pathogenic for 
rabbits. 

Syphilis remains a major health problem throughout the 
world. Using serologic testing, contact tracing, and penicillin 
treatment, the health departments in the US reduced the 
incidence of syphilis dramatically from the turn of the 
century through the mid-1950s.Then the incidence gradually 
increased through the next two decades and into the 1980s. 
In the early 1980s, half the cases of syphilis diagnosed were 
in homosexual men. Changes in sexual behavioral patterns 
among gay men in response to the acquired immunodefi- 
ciency syndrome (AIDS) epidemic reduced the number of 
these cases, but in the late 1980s syphilis again began to 
increase dramatically, associated with drug usage, especially 
crack cocaine.The incidence of syphilis increased dispropor- 
tionately among socioeconomically disadvantaged minority 
populations, especially in major cities.Throughout the 1990s 
the rate of syphilis fell in the US, so that by 1999 the national 
rate of 2.6 cases in 100,000 was the lowest level ever recorded. 
In addition, half of new cases were concentrated in 28 
counties, mainly in the southeastern US and in selected 
urban areas. Despite the optimism of the late 1990s that 
syphilis might be eradicated in the US, epidemics continue 

' to occur. Vancouver experienced an outbreak beginning in 

1997, primarily in heterosexuals, linked to professional sex 
workers. A worrisome trend is increasing numbers of cases 
of syphilis in San Francisco in men who have sex with men 
and who are infected with human immunodeficiency virus 
(HIV). In Western Europe syphilis rates have risen as well. 
Syphilis in Eumpe and the Indian subcontinent is reported as 
commonly presenting as early or late latent disease diag- 
nosed only by serologic testing, often during prenatal visits. 
This suggests that syphilis screening should continue, 
especially in high-risk groups such as military personnel, 
professional sex workers, men who have sex with men, 
patients with other sexually-transmitted infections, and 
pregnant women. 

Syphilis and other genital ulcer diseases enhance the risk 
of tiusmission and acquisition of HIT This may be due to 
the fact that early lesions of syphilis contain mononuclear 
cells with enhanced expression of CCRS, the coreceptor for 
HIV-1. HIV testing is recommended in all patients with 
syphilis. Syphilis is a reportable disease, and contact tracing 
and treatment of contacts are critical in reducing the 
incidence of syphilis. 

Serologic Tests 
Serologic tests for syphilis (STS) reveal the individual's 
immunologic status, but not (unless in rising titer) whether 
the patient is currently infected. Serum containing the anti- 
body against T. pallidunl forms aggregates with a cardiolipin- 
cholesterol-lecithin antigen that can be viewed directly in 
tubes or on cards or slides, or can be examined in an auto- 
analyzer. Because these tests use lipoidal antigens rather 
than T. palliduin or components of it, they are called izon- 
treponemal ailtigen tests. Most widely used are the rapid 
plasma reagin (RPR) and venereal disease research labora- 
tory (VDRL) tests. Tests yield a positive result, as a rule, 
within 5 to 6 weeks after infection, shortly before the chancre 
heals. Tests are generally strongly positive throughout the 
secondary phase, except in rare patients with AIDS, whose 
response is less predictable, and usually become negative 
during therapy, especially if therapy is begun within the first 
year. Results may also become negative after a few decades, 
even without treatment. 

By diluting the serum serially, the strength of the reaction 
can be stated in dilutions, the number given being the highest 
dilution giving a positive test result. In primary infection the 
titer may be only 1:2; in secondary syphilis it is regularly 
high, 1:32 to 1:256 or higher, in late syphilis, much lower as 
a rule, perhaps 1:4 or 13. The rise of titer in early infection 
is of great potential diagnostic value, as is the fall after proper 
treatment or the rise again if there is reinfection or relapse. 

Patients with very high antibody titers, as occur in second- 
ary syphilis, may have a false negative result &hen undiluted 
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come by diluting the serum. 

To improve sensitivily and specificity, tests have been 
devised using a specific treponemal antigen. Foremost among 
these are the microhemagglutination assay for T. pallidurn 
(MHA-TP) and the fluorescent treponemal antibody absorp- 
tion FA-ABS) test, which reliably identify seroreactivity 
caused by treponemal diseases (syphilis, yaws, bejel, or 
pinta). All positive nontreponemal test results should be 
confirmed with a specific treponemal test. Treponemal test 
results mav be oositive in borreliosis. but Lvme disease is 
not a common cause of false-positive nontreponemal test 
results, so it is not clinically important. 

The treponemal tests become posttive early, before the 
nontreponemal tests and may be useful in confirming 
primary syphilis.They usually remain posttive for life and are 
therefore not useful m dtagnosing other than the Initial - - 
episode of syphilis. However, effective treatment of syphilis 
leads to loss of positivity of both the FTA-ABS and MHA-TP 
in between 13% and 24% of patients, regardless of stage 
of syphilis and HIV status. Because the nontreponemal 
tests tend to become negative in late syphilrs, the specific 
treponemal tests are useful in diagnosing late disease. 

Biologic False-Positive Test Results 
The term b~ologrc false-posrhve (BFP) is used to denote a 
oositive STS in oersons wlth no htstorv or clinical ev~dence 
of syphilis. Ninety percent of BFP test results are of low titer 
(cl:8). Acute BFP reactions are defined as those that 
revert to negative in less than 6 months; those that persist for 
more than 6 months are categorized as chronic. Acute BFP 
reactions may result from vaccinations, infections (infectious 
mononucleosis, hepatitis, measles, typhoid, varicella, influ- 
enza, lymphogranuloma venereum, malaria), and pregnancy. 
Chronic BFP reactions are seen in connective tissue diseases, 
especially systemiclupus erythematosus (SLE) (44%), chronic 
liver disease, multiple blood transfusions/intravenous drug 
usage, and advancing age. 

False-positive results to specific treponemal tests are less 
common but have been reported to occur in lupus erythema- 
tosus, drug-induced lupus, scleroderma, rheumatoid arthritis, 
smallpox vaccination, pregnancy, and genital herpes simplex 
infections. A pattern of beaded fluorescence associated with 
ITA-ABS testing may be found in the sera of patients without 
treponemal disease who have SLE.The beading phenomenon, 
however, is not specific for SLE or even for connective tissue 
diseases. 

Cutaneous Syphilis 
Chancre (Primary Stage) 
The chancre is usually the first cutaneous leston, appearing 
18  to 2 1  days after infection.The typical incipient chancre 1s 
a small red papule or a crusted superficial erosion. In a few 
days to weeks it becomes a round or oval, indurated, slightly 
elevated papule, with an eroded but not ulcerated surface 
that exudes a serous fluid (Figs 18-1 and 18-2). On palpatton 
it has a cartilage-llke consistency. The lesion is usually, but 
not invariably, pa~nless. This is the uncomplicated or classic 
Huntenan chancre.The regional lymph nodes on one or both 
sides are usually enlarged, firm, and nontender, and do not 
suppurate.Adenopathy begins 1 or 2 weeks after the appear- 

Fig. 181 Primary syphilis, chancre. 

Fig. 18-2 Pnmary 
syphilis, chancrs 
with indurat~on and 
Erosion. 

ance of the chancre. The Hunterian chancre leaves no scar 
when it heals. 

Chancres generally occur singly, although they may be 
multrple; they vary in diameter from a few millimeters to 
several cenhmeters. In women the genital chancre is less 
often observed because of its location within the vagina or 
on the cervix. Extens~ve edema of the labia or cervlx may 
occur. In men the chancre is common in the coronal sulcus or 
on either side of the frenum. A chancre in the prepuce, being 
too hard to bend, will flip over all at once when the prepuce 
1s drawn back, a phenomenon called a dory flop, from the 
resemblance to the movement of a broad-beamed skiff 
or dory as it is being turned upside down. Untreated, the 
chancre tends to heal spontaneously in 1 to 4 months.About 
the time of its disappearance, or usually a little before, 
constitutional symptoms and objective slgns of generalized 
(secondary) syphilis occur. 

Extragenital chancres may be larger than those on the 
gemtalia.They affect the lips (Fig. 183) ,  tongue, tonsil, female 
breast, index finger, and, especially in men who have sex 
wtth men, the anus. The presenting complaints of an anal 
chancre include an anal sore or fissure and irritation or 
bleeding on defecation. Anal chancre must be ruled out in 
any anal fissure not at the 6 or 12-o'clock positions. When 
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Fq. i&3 Pnrnary Histologic evaluation of a syphihhc chancre reveals an 
ulcer covered by neutmphils and fibrin. Subjacent there is a the upper ltp dense infiltrate of lymphocytes and plasma cells. Blood vessels 
are prominent with plump endothelial cells, but these vascular 
changes, whlle helpful in evaluation, are nonspecifio. Splro- 
chetes are numerous in untreated chancres of p~imary 
syph~lis and can be demonstrated with an appmpriate silver 
stain, such as the WarthmStarry, Levaditi, or Steiner methods, 
or by immunopemxidase staining.They are best found in the 
overlying epithelium or adjacent or overlying blood vessels 
in the upper dennis. The dlrect fluorescent anttbody tissue 
test for 'I: palltdum @FAT-TP) may be used in combination 
with h~stologic stains to demonstrate pathogenic treponemes 
in formalin-fixed tissues. 

In a patient who presents wtth an acute genital ulceration, 
a darldield examination should be performed I£ this investi- 

~ j ~ .  l e 4  pnmq gation is available.l%e finding of typical T pailidurn in a sore 
syphilis, atyp~cal on the cutaneous surface establishes a diagnosis of syphilis. 
chancres. dragnosls Deponema pertenue, which causes yaws, and Beponema 
'Onfirmed bybrops' carateunz, which causes pinta, are both indistmguishable 

morphologically from T. pallidurn, but the diseases that they 
pmduce are usually easy to recognize. Commensal spirochetes 
of the oral mucosa are indistinguishable fmm T. pallrdum, 
maklng oral darkfield examinations unreliable. If the 
darkfield examination results are negahve, the exammation 
should be repeated daily for several days, especially if the 
patient has been applying any topical ant~bacterial agents. 

The lesion selected for examination i5 cleansed with 
water and dried. It is gwsped firmly between the thumb and 
index finger and abraded sufficiently to cause clear or faintly 
blood-stained plasma to exude when squeezed. In the case of 
an eroded chancre, a few vigorous rubs with dry gauze are 
usuallv sufficient. If the lesion is made to bleed. it is necessarv 
to wait until free bleeding has stopped to obtain satlsfactoj 
plasma. The surface of a dean coverslip is touched to the 
surface of the lesion so that plasma adheres. Then it is 
dropped on a slide and p~essed down so that the plasma 

there is a secondary eruption, no visible chancre, and the 
glands below Poupart's ligament are markedly enlarged, anal 
chancre should be suspected. 

Atypical chancres are common (Ftg. 18-4). Simultaneous 
infection by a spirochete and another microbial agent may 
pmduce an atypical chancre. The mixed chancre caused by 
infection with Haemophtlus ducreyn and 'I: pallidunt will 
produce a lesion that runs a course different trom elther 
cl~ancmid or primary syphilis alone. Such a sore begins a few 
days after exposure, since the incubatton period for chancroid 
is short, and later the sore may transform into an indurated 
sypliihtic 1eslon.A phagedenic chancre resulb from the com- 
bination of a syphilitic chancre and contaminating bacteria 
that may cause severe tissue destructron and result in scarring. 
Edema indulativum, or pemle venereal edema, is marked 
solid edema of the labia or the prepuce and glans penis 
accompanying a chancre. Chancre redux is relapse of a 
chancre with insufficient treatment. It is accompanied by 
enlarged lymph nodes. Pseudochancre redux is a gumma 
occurring at the site of a prev~ws chancre. It is distinguished 
from relapsing chancre by the absence of lymphadenopathy 
and a negative darkfield examination. Syphilitic balanitis of 
Follmann may occur ~n the absence of a chancre.The lesions 
may be exudative, ciremate or erosive. 

spreads out in as thin a film as possible. Immersion 05 forms 
the interface behveen the condenser and slide and between 
the coverslip and objective.The specimen must be examined 
qutckly, before the t h ~ n  film of plasma dries. 

An alternative to darkfield microscopy is the direct fluo- 
rescent antiictdy test (DFAT-TP) for the identification of 
T. pallidurn in lesions. Serous exudate from a suspected 
lesion is collected as described above, placed on a slide, and 
allowed to dry. Many health departments will examine 
such specimens with fluorescent anttbodies specific to T. 
pnllidum.The method, unlike the darkfield examination, can 
be used for diagnosing oral leslons. Mult~plex polymerase 
cham reaction (PCR) is also an accurate and reproducible 
method for diagnosing genital ulcerations. It has the 
advantage of being able to diagnose multiple lnfect~ous 
agents simultaneously. In genital ulcer dlsease outbreaks it 
should be made available. 

The mults of serologic tests for syphilis are positive in 50% 
(nontreponemal tests) to 90% (treponemal tests) of patients 
with primary syphilis; these tests should be performed in evev 
pafient with suspected syph~lis.The likehhood of positivity 
depends on the duration of mnfection. If the chancl'e has been 
present for several weeks, test results are usually positive. 

A syphilitic chancre must be differentiated from chancroid, 
The chancre has an incubation period of 3 weeks; is usually 
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matory zone; and is round or oval. The edge is not under- 
mined, and the surface is smooth and at the level of the skin. 
It has a dark, velvety red, lacquered appearance, is without 
an overlying membrane, and is cartilage-hard on palpation. 
Lymphadenopathy may be bilateral and is nontender and 
nonsuppurative. Chancroid, on the other hand, has a short 
incubation period of 4 to 7 days; the ulcer is acutely inflamed, 
is extremely painful, and has a surrounding inflammatory 
zone. The ulcer edge is undermined and extends into the 
dermis. It is covered by a membrane, and is soft to the touch. 
Lymphadenopathy is usually unilateral, tender, and may 
suppurate. Chancroid lesions are usually multiple and extend 
into each other, Darkfield examination and cultures for 
chancroid confirm the diagnosis. However, since a combina- 
tion of a syphilitic chancre and chancroid (mixed sores) is 
indistinguishable from chancroid alone, appropriate direct 
and serologic testing should be performed to investigate the 
presence of syphilis. Multiplex PCR allows for the simultan- 
eous diagnosis of multiple infeciious agents in genital ulcer 
diseases. 

The primary lesion of granuloma inguinale begins as an 
indurated nodule that erodes to produce hypertrophic, 
vegetative granulation tissue. It is soft, beefy-red, and bleeds 
readily. A smear of clean granulation tissue from the lesion 
stained withWright or Giemsa stain reveals Donovan bodies 
in the cvto~lasm of macro~ha~es.  

The primay lesion of ~yinphogranuloma venereum (LGV) 
15 usually a small, painless, translent papule or a superficial 
non~ndurated ulcer. It most commonly occurs on the coronal 
sulcus, prepuce, or glans m men, or on the fourchette, vagina, 
or cervix in women. A primary genital lesion 1s nobced by 
about 30% of infected heterosexual men, but less frequently 
in women. Pnmay  lesions are followed in 7 to 30  days by 
adenopathy of the regional lymph nodes. LGV 1s confirmed 
by serolog~c tests. 

Herpes simplex begins with grouped vesicles, often 
accompanied or preceded by buming pam. After rupture of 
the vesicles, Irregular, tender, soft erosions form. 

Secondary Syphilis 
Cutaneous Lesions 

or it may last several months, or partially recur after having 
disappeared. 'Ibis macular eruption appears first on the sides 
of the trunk, about the navel, and on the inner surfaces of the 
extrem~t~es. 

Individual lesions of macular secondary syph~lis consist of 
round indistinct macules that are nonconfluent and may 
rarely be slightly elevated or urticarial.The color varies from 
a llght pink or rose to brownah-red. The macular eruption 
may not be noticed on black skin and may be so faint that it 
is not recognized on other skin colors also. Pain, burning, and 
itching are usually absent, although pruritus may be present 
in 10% to 40% of cases. Simultaneous wlth the onset of the 
empbon there is a genetalized show adenopathy most readily 
palpable in the posterior cervical, axillary, and epitmchlear 
areas. Rarely, secondary syphilis may cause livedo reticu- 
laris. The macular eruption may disappear spontaneously 
after a few days or weeks without any residuum, or may 
result in postinflammatoy hyperpigmentation.After a vary- 
ing mterval, macular syphilis may be followed by other 
eruptions 

Papular Eruptions. The papular types of eruption 
usually arise a httle later than the macular.The fully devel- 
oped lesions are of a raw-ham or coppery shade, round, and 
from 2 to 5 mm or more in diameter (Figs 18-5 to 18-8).They 
are often only slightly raised, but a deep, firm infiltration 

me skin mauifestabons of secondary syphilishave been called rt9.10-J "ewllu"~ sypllllls, rrldLul-, p+ulas and annular 
les~ons syph~lds and occur in 80% or more of cases of secondary 

syphilis. The early eruptions are symmetrical, more or less . - 
gene~~l ized ,  superficial, nondestructme, exanthematlc, 
transient, and macular; later they are maculopapnlar or 
papular eruptions, which are usually polymorphous, and less 
often scaly, pustular, or p~gmented.The early manifestations 
are apt to be distributed over the face, shoulders, flanks, 
palms and soles, and anal or genital regions. The severity 
varies widely.The presence of lesions on the palms and soles 
is strongly suggestive. However, a generalized syphll~d can 
spare the palms and soles. The indiv~dual lesions are 
generally less than 1 cm in diameter, except in the later 
secondary eruptions or in relapsing secondary eruptions. 

Macular Eruptions. The earliest form of macular second- 
ary syph~l~s  beg~ns w ~ t h  the appearance of an exanthematic 
erythema 6 to 8 weeks after the development of the chancre, 
which may st111 be present.The syplulitlc exanthem extends 
rapidly, so that it is usually pronounced a few days after Fig. 18-6 Secondary syphilis. 
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Fig. 18-7 Semndafy syphilis, iicheno~d lesions. I 
Fig. 18-8 
Secondary syphilis, 
late, iarqer lesions. I 

is palpable. The surface ie smooth, sometimes shiny, at 
other times covered with a thick, adherent scale. When this 
desquamates, if leaves a characteristic collamtte of scales 
overhanging the border o l  the papule. 

Papules are frequently distributed on the face and flexures 
01 the arms and lower legs but are often dstnbuted all over 
the trunk Palmar and plantar involvement characteristically 
appears as indurated, yellowish-red spots (Fig. 18-9). 
Ollendorfk sign is present: Lhe papule is exquisitely tendet 
to the touch of a blunt probe. Healing lesions frequently 
leave hyperpigmented spots that, especially on the palms 
and soles, may persist for weeks or months. Split papules are 
hypertcophlc, fissured papules that form in the creases of the 
alae nasi and at the oral commissures.These may persist for 
a long period, The papulosquamous syphilids, in which the 
adherent scales covering the lesions more or less dominate 
the picture, may produce apsoriasiform eruption (Fig. 18-10). 
Follicular or lichenoid syphihds, which occur much less 
frequently, appear as minute scale-capped papules. If they 
are at the ostia of hair follicles, they are likely to be conical; 

elsewhere on the skin, they are domed. Often they are grouped 
to form scaling plaques in wMch the minute coalescing 
papules are still discernible. 

Like the other syphilids, papular eruptions tend to be 
disseminated but may also be localized, asymmetrical, confi- 
gurate, hypertrophic, or confluent.The arrangement may be 
corymbose or in patches, ridgs, or serpiginous patterns. 

The annular syphilid, like sarcoldosis (which it may 
mimic), is more common in blacks. It is often located on the 
cheeks, especially close to the angle of the mouth. Here it 
may form annular, arcuate, or g y r b  patterns of delicate, 
sligl~kly wised, infdtrated, finely scaling ridges. These ridges 
are made up of minute, flat-topped papules, and the hounda- 
ries between ridges may be difficult to discern.An old term 
for annular syphilids was nickels nird drmes. 

The corymbose syphilid is another infrequent variant, 
usually occurring late m the secondary stage, in which a large 
cent~al papule is surrounded by a group of minute satellite 
papules. The pustular ayphilids are among the rarer manifes- 
tations of secondary syphilis. They occur widely scattered 
over the trunk and extremities, but they usually involve the 
face, especially the forehead.The pustule usually arises on a 
red, infilfrated base. Involution is usually slow, resulfing in a 
small, rather persistent, smt-covered, superficial uIc@mtion. 
Lesions in which the ulcemtion is deep are called ecfhyicl- 
tom. Closely related 15 the rupial syphilid, a lesion in which 
a relatively superficial ulceration rs covered with a pile of 
terraced crusts resembling an oyster shell. Lues maligna is a 
rare form of secondary syphilis with severe ulcerations, 
pustules, or rupioid lesions, accompanied by severe constl- 
tutional symptonls. - 
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membrane.'fhese highty tnfect?ous festons are &out 5 mm 
in diameter and teem with treponema. They occur on the 
tonsils, tongue, pharynx, gums, lips, and buccal areas, or on 
the genitalia, chiefly in women. In the latter they are most 
common on the labia minora, vaginal mucosa, and cervix. 
Such mucous erosions are transitory and change from weelc 
to week, or even from day to day 

Relapsing Secondary Syphilis 
The early lesions of syphilis undergo involution either 
spontaneously or with treatment. Relapses occur in about 
25% of untreated patients, 90% within the first year. Such 
relapses may take place at the site of previous lesions, on the 

the viscera. Recurrent eruptions tend to be more 

Fig. 18-10 Secondary syphilis, psoriasiform papules. 

configurate or annular, larger, and asymmetrical. 

Svsternic Involvement - <  ~~ 

~~ ~ 

The lymphatic system in seconday syphilis is characteristi- 
cally involved.The lymph nodes most frequently affected are 
the inguinal, posterior cervical, postauricular, and epitmchlear. 
The nodes are shotty, firm, slightly enlarged, nontender, and 
discrete. 

Acute glomerulonephritis, gastritis or gastric ulceration, 
proctitis, hepatitis, acute meningitis, sensorineural hearing 
loss, iritis, anterior uveitis, optic neuritis, Bell palsy, multiple 
pulmonary nodular infiltrates, periostitis, osteomyelitis, 

d polyarthritis, or tenosynovitis may all be seen in secondary 
syphilis. 

Condylomata lata are papular lesions, relatively broad and 
flat, located on folds of moist skin, especially about the geni- 
talia and anus; they may become hypertrophic and, instead 
of inmtrating deeply, protrude above the surface, forming a 
soft, red, often mushroom-like mass 1 to 3 cm in diameter, 
usually with a smooth, moist, weeping, gray surface. 
Condyloma lata may be lobulated but are not covered by the 
digitate elevations characteristic of venereal warts 
(condylomata acuminata). 

Syphilitic alopecia is irregularly distributed so that the 
scalp has a moth-eaten appearance. It is unusual, occurring 
in about 5% of patients with secondary syphilis. Smooth 
circular areas of alopecia mimiclung alopecia areata may 
occur in syphilis, and an ophiasis pattern may rarely be seen. 

Mucous membrane lesions are present in one-third of 
patients with secondary syphilis.The most common mucosal 
lesion in the early phase is the syphilitic sore throat, a diffuse 
pharyngitis that may be associated with tonsillitis or laryn- 
gitis. Hoarseness and sometimes complete aphonia may be 
present. On the tongue, smooth, small or large, well-defined 
patches devoid of papillae may be seen, most frequently on 
the dorsum near the median raphe. Ulcerations may occur 
on the tongue and lips during the late secondary period. 

Mucous patches are the most characteristic mucous 
membrane lesions of secondary syp1iilis.They are macerated, 
flat, grayish, rounded erosions covered by a delicate, soggy 

Histopathology 
Macules of secondaly syphilis feature superficial and deep 
perivascular infiltrates of lymphocytes, macrophages,  and^ 
plasma cells without epidermal change, or accompanied by 
slight vacuolar change at the demoepidermal junction. 

Papules and plaques of secondary syphilis usually show 
dense superficial and deep infiltrates of lymphocytes, macro- 
phages, and plasma cells. These cells are usually distributed 
in a bandlike pattern in the papillary dermis and cuffed 
around blood vessels, accompanied by psoriasiform epidermal 
hyperplasia and hyperkeratosis. Clusters of neutrophils are 
commonly present within the stratum corneum.The presence 
of numerous macrophages often gives the infiltrates a pallid 
appearance under scanning magnification. Vacuolar degen- 
eration of keratinocytes is often present, giving the lesions a 
"psoriasiform and lichenoid" histologic pattern with slender 
elongated rete ridges. Plasma cells are said to be absent in 
10% to 30% of cases. As lesions age, macrophages become 
more numerous, so that in late secondary lues, granuloma- 
tous foci are often present, mimicking sarcoidosis. Condylo- 
mata lata show spongifonn pustules within areas of papil- 
lated epithelial hype~plasia and spimchetes are numerous. 
Spirochetes are most numerous within the epidermis and 
around superficial vessels. PCR and immunoperoxidase may 
identify T. pallidz~ii~ infection when silver stains are negative. 

Diagnosis and Differential Diagnosis 
The nontreponemal serologic tests for syphilis are almost 
invariably strongly reactive in secondary syphilis.An excep- 
tion occurs when very high titers of antibody are present, 
producing a false-negative resull (prozone phenomenon).The 
true positivity of the serum is detected on dilutional testing. 
Also, larely, seronegative secondam syphilis may occur in 
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patients with AIDS. Identification of spimchetes by darkfield 
examination or histologic examination of affected tissues 
may be used to confirm the diagnosis, especially m patients 
who are seronegative. 

Syphilis has long been known as the "great imitator," 
because the various cutaneous manifestahons may simulate 
almost any cutaneous or systemic disease. Pityriasis rosea 
may be mistaken for secondary syphilis, especxally since 
both begin on the trunk. The herald patch, the oval patches 
with a Bne scale at the edge, patterned in the lines of skin 
cleavage, the absence of lymphadenopathy, and infrrquent 
mucous membrane lesions help to distinguish piiyriasis 
rosea from secondary syphiIis. Drug eruptions may produce 
a sim~lar picture; however, they tend to he scarlatinifnrm 
or morbillifom. Drug eruptions are often pruritic, whereas 
secondary syphilis usually is not. Lichen planus may 
resemble papular syphilid.The characteristic papule of lichen 
planus is flat topped, polygonal, has Wickham's striae, and 
exhlbits the Koebner's phenomenon. Pruritus is severe in 
lichen planus and less common and less severe in syphilis. 
Psoriasis may be distinguished from papulosquamous 
secondary syphilis by the presence of adenopathy, mucous 
patches, and alopecia in the latter. Sarcoidosis may produce 
lesinns molpholog~cally identical to secondary syphilis. 
Histologically, multk,ystem involvement, adenopathy, and 
granulomatous inflammation are common to both diseases. 
Serologic testing and biopsy specimens will dfstinguish these 
two disorders. 

The differenhal diagnosis of mucous membrane Iesions of 
secondary syphilis is of importance. Infectious mononucleo- 
sis may cause a biologic false-positive test for syphilis but is 
d~agnosed by a high heterophile antibody titer. Geographic 
tongue may be confused wltb the desqnamative patches of 
syphilis or with mucous patches. Lingua geographica occurs 
principally near the edges of the tongue in relatively large 
arras, which are often fused and have lobulated contours. It 
continues for several months or years and changes in exten* 
and degree of involvement fmm day to day. Recurrent 
aphthous ulceration produces one or several painful ulcers, 1 
to 3 mm in diameter, surrounded by hyperemic edges, with 
a grayish coverlng membrane, on nonkeratinized mucosal 
epithelium, especially in the ginglval sulcus. A prolonged, 
recurrent histoly is characteristic. Syphllis o i  the lateral 
tongue may resemble oral hairy leukoplalcia. 

Latent Syphilis 
After the lesions of secondary syphilis have involuted, a 
latent period occurs. This may last for a few months or 
continue for the reinainder of the infected person's life. 
Sixty to 70% of untreated infected pahents remain latently 
asymptomatic for life. During this latent period there are no 
clinical signs of syphilis, but the serologic tests for syphilis 
are reactive. During the early latent period infectivity persists: 
for at least 2 years a woman with early latent syphihs may 
infect her unborn child. Far treatment purposes it is im- 
portant to distinguish early latency (<1 year's duration) from 
late latency (of >1 year or unknown duratinn). 

Late Syphilis 
Late syphilis is defined by the Centers for Disease Control 
(CDC) as infection of greater than 1 year in duration, or by 
the World Health Organization (WHO) as greater than 2 

years in duratinn. Only about one-third of patients with late 
syphilis will develop complications of thelr infection. 

TeNary Cutaneous Syphilis 
Terhary syphilids most often occur 3 to 5 years after 
infection. Sixteen percent of untreated patieptr, will develop 
tertiary lesions of the skin, mucous membrane, hone, or 
joints. Skin lesions tend to be localized, to occur in groups, 
to be destructive, and to heal with scarring. Beponema are 
usually not found by silver stains or darkfield examination 
but may be demonstrated by PCR. 

Two main types of tertiary syphilids are recognized, the 
nodular syphilid and the gumma, although the distinction is 
sometimes difficult to make. The nodular, noduloulcerative, 
or tubenrular type consists of reddish-brown or copper- 
colored firm papules or nodules, 2 mm in diameter or larger. 
m e  individual lesions are usually covered with adherent 
scales or crusts. The lesions tend to form rings and to 
undergo involution as new lesions develop just beyond them, 
so that characteristic circular nr serpiginous patterns are 
pmduced.A distinctive and characteristic type is the kidney- 
shaped lesion.These frequently occur on the stensor surfaces 
of the arms and on the back of the trunk. Such patches are 
composed of nodules in different stages of development so 
that it is common to 6nd scars and pigmentatfan together 
with fresh and also ulcerated lesions. On the face the nodular 
eruption closely resembles lupus vulgaris. When the disease 
is untreated, the process may last for years, slowly marching 
across large areas of skin. The nodules may enlarge and 
eventually break down to form painless, rounded, smooth- 
bottomed, ulcers, a few millimeters deep.These punched-out 
ulcers arise side by side and form serpiginous syph~litic 
ulcers, palm-s~zed in aggregate, enduring for many years. 

Gummas may occur as unilateral, isolated, single or 
disseminated lesions, or in serpiginous patterns resembling 
those of the nodular sypbilid.They may be restricted to the 
skin or, originating in the deeper tissues, break down and 
secondarily involve the skin. The individual lesions, which 
begin as smallnndules, slowly enlarge to several centimeters. 
Central necrosis 1s extensive and may lead to the fnrmation 
of a deep punched-out ulcer with steep sides and a gelatin- 
nu&, necrotic base. Again, progression may take place in one 
area while healing proceeds in another. Perhaps the most 
frequent site of isolated gummas is the lower legs, where 
deep punched-out ulcers are formed, often in large infiltrated 
areas. 

Histologically, nodular lesions of late syphilis usually have 
changes that resemble those of secondary lesinns, with the 
addition of tuberculoid granulomas containing varying 
numbers of mulhnucleate giant cells. The ep~dermis is 
often atrophic rather than hyperplastic. In gummas, there is 
necrosts within granulomas and fibrosis as lesinns resolve. 
Spirochetes are scant. 

For diagnosis of late syphilis clinicians rely heav~ly on 
the serologic tests for syphilis.The nontreponemal tests, such 
as the VDRL and RPR, are positive in approximately 75% 
of cases. The treponemal tests, such as the FTA-ABS, and 
MHA-TP, are posrtive in nearly 100% of patients. When 
there are mucous membrane lesinns for which a dlagnosts of 
carcinoma must also he considered, histologic examination is 
performed. Darkfield examination is not ~ndicated, since it is 
always negative, but PCR of biopsy material may be positive. 
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m lare sypnuls f i e  nilicous memuranes are arracaru; me 
tongue is a frequent site. Gumma of the tongue usually 
involves the edge, toward the hack, and rapidly breaks down 
to form a punched-out ulcer with imgular, soft edges. 

When not ulcerated, lesions of tertiary syphilis must be 
distinguished fram malignant tumors, leukemids, and 
sarcoidosis.The ulcerated tertiary syphiiids must be differeo- 
tiated from other infections such as scrofuloderma, atypical 
mycobacterial infection, and deep fungal infections. Wegners 
and ulcerative cutaneous malignancies must be considered in 
the differential diagnosis. Histology and appropriate cultures 
may be required. On the lower extremities gummas are 
frequently mistaken for erythema induratum. 

A superficial glossitis may cause irregular ulcers, atrophy 
of the papillae, and smooth, shiny scarring, a condition 
known as anooth atrophy. In interstitial glossitis there is 
an underlying induration. In the advanced stages, tertiary 
syphilis of the tongue may lead to a diffuse enlargement 
(macroglossia). Perforation of the hard palate from gumma- 
tous involvement is a characteristic tertiary manifestation. It 
generally occurs near the center of the hard palate. Destruc- 
tion of the nasal septum may also occur. 

Late Osseous Syphilis 
Not infrequently, gummatous lesions involve the periosteum 
and the bone. Skeletal tertiary syphilis affects most commonly 
the head and face, and the tibia. Late manifestations of 
syphilis may produce periostitis, osteomyelitis, osteitis, and 
gummatous osteoarthritis. Osteocope (bone pain), most 
often at night, is a suggestive symptom. 

Syphilitic joint lesions also occur, with the Charcot joint 
being the most prevalent manifestation.They are often asso- 
ciated with tabes donalis and occur most frequently in men. 
Although any joint may he involved, the knees and ankles 
are the most frequently affected.There is hydrops, then loss 
of the contours of the joint, hypermobilily, and no pain. It is 
readily diagnosed by x-my examination. 

Neurosyphilis 
Central nervous system (CNS) involvement can occur a t  any 
stage of syphilis, even the primary stage. Most persons with 
CNS involvement have no symptoms, hut the disease can be 
detected by finding cerebrospinal Fluid (CSF) pleocytosis 
or a positive CSF serology. From this group of persons with 
"asymptomatic" neurosyphilis, symptomatic disease will 
occur in some. Persons with negative CNS examinations have 
almost no risk of developing neurosyphilis. Four to 9% of 
persons with untreated syphilis will develop neurosyphilis. 
Symptomatic neurosyphilis occurs from early in the 
secondary phase through the tertiary phase. It is divided into 
early and late forms, which do not directly correlate with 
early and late syphilis as defined above. 

CSF evaluation is recommended in all patients with 
syphilis with any neurologic, auditory, or  ophthalmic signs or 
symptoms, possibly resulting from syphilis, independent 
of stage. Patients with latent syphilis should have CSF 
evaluation if they are HIV positive, fail initial therapy, or  if 
therapy other than penicillin is planned for syphilis of 
more than 1 year in duration. Patients with tertiary syphilis 
should have CSF evaluation before treatment to exclude 
neurosyphilis. 

Early luou~usyp~ I I I I ~  

Early neurosyphilis is mainly meningeal, occumng in the first 
year of infection, and spinal fluid abnormalities herald the 
early changes. CSF examination shows a positive serology 
and a pleocytosis with lymphocytosis. Meningeal neum- 
syphilis manifests as meningitis, with headache, stiff neck, 
cranial nerve disorders (loss of hearing, facial weakness, 
visual disturbances), seizures, and delirium, with increased 
intracranial pressure indicated by papilledema. 

Meningovascular Neurosyphilis 
Meningovascular neurosyphilis most frequently occurs 4 to 7 
years after infection. It is caused by thrombosis of vessels 
in the CNS and presents as in other CNS ischemic events. 
Hemiplegia, aphasia, hemianopsia, transverse myelitis, and 
progressive muscular atmphy may occur. Cranial nerve palsies 
may also occur, such as eighth nerve deafness and eye changes. 
The eyes may show fixed pupils,Argyll Robertson pupils, or 
anisocoria. 

Late (Parenchymatous) Neurosyphilis 
Parenchymatous neurosyphilis tends to occur more than 10  
years after infection. There are two classic clinical patterns: 
tabes donalis and general paresis. 

Tahes dorsalis is the degeneration of the dorsal roots of the 
spinal nerves and of the posterior columns ofthespinal cord. 
The symptoms and signs are numerous. Gastric crisis with 
severe pain and vomiting is the most frequent symptom. 
Other symptoms are lancinating pains, urination difficulties, 
paresthesias (numbness, tingling, and burning), spinal ataxia, 
diplopia, strabismus, vertigo, and deafness.The signs that may 
he present are Argyll Robertson pupils, absent or reduced~ 
lower cord reflexes, Romberg sign, sensory loss (deep tendon 
tenderness, vibration, and position), atonic bladder, trophic 
changes, malum perforans pedis, Charcol joints, and optic 
atrophy. 

Paresis has prodromal manifestations of headache, fatig- 
ability, and inability to concentrate. Later, personality changes 
occur, along with memory loss and apathy. Grandiose ideas, 
megalomania, delusions, hallucinations, and finally dementia 
may occur. 

Late Cardiovascular Syphilis 
Late cardiovascular syphilis occurs in ahout 10% of un- 
treated patients.Aortitis is the basic lesion of cardiovascular 
syphilis, resulting in aortic insufficiency, coronary disease, 
and ultimately aortic aneurysm. 

Congenital Syphilis 
Prenatal syphilis is acquired in utero from the mother, who 
usually has early syphilis. Infection through the placenta 
usually does not occur before the fourth month, so treatment 
of the mother before this time will almost always prevent 
infection in the fetus. If the mother has early syphilis and 
prenatal infection occurs soon after the fourth month, fetal 
death and miscarriage occur in about 40% of pregnancies. 
During the remainder of the pregnancy, infection is equally 
likely to produce characteristic developmental physical 
stigmata or, after the eighth month, active, infectious congen- 
ital syphilis. Forty percent of pregnancies in women with 
untreated early syphilis will lesult in a sypl~ilitic infant. In 
utero infection of the fetus is rare h e n  the pregnant mother 



has had syphilis for 2 or more years. Most neonates with 
congenital syphilis are normal at birth. Lesions occurring 
within the first 2 years of life are called early congenital 
syphilzs and those developing thereafter are called late 
congendal syphilu. The clmical manifestations of these two 
syndromes are dfferent. 

Early Congenital Syphilis 
Early congenital syphilis describes those cases presenting 
w~thin the first 2 years of life. Most neonates with congen~tal 
syph~lis are normal at birth. Cutaneous manifestations 
appear most commonly during the third week of life, but 
sometimes occur as late as 3 months after birth. Neonates 
born with findrngs of congemtal syphbs are usually severely 
affected.They may be premature, are often marasmic, fretful, 
and dehydrated.The face is pinched and drawn, resembling 
that of an old man or woman. Multisystem disease is 
characterist~c. 

Snuffles, a form of rhinitis, is the most frequent and often 
the first specific finding. The nose is blocked, often wlth 
blood-stained mucus, and a coplous d~schaige of mucus runs 
down over the lips. The nasal obstruction often interferes 
with the child's nursing. In persistent and progressive 
cases ulcerat~ons develop that may Involve the bones and 
ultimately cause perforation of the septum or development 
of saddle nose, which are Important stigmata later in the 
d~sease. 

Cutaneous lesions of congenital syphilis resemble those 
of acquired secondary syphil~s and occur in 30% to 60% of 
infants with syphihs. The early skin eruptions are usually 
morbllllform, and more rarely, purely papular. The lesions 
are at first a bright or v~olaceous red, later fading to a 
coppery color.The papules may become large and mfiltrated; 
frequently scaling is pronounced.There is secondary pustule 
formation with crusting, especially in lesions that appear 1 or 
more years after blrth. The eruption shows a marked pre- 
dllection for the face, arms, buttocks, legs, palms, and soles. 

Syph~l~tic pemphlgus, a bullous eruption, usually on the 
palms and soles, is a relatively uncommon lesion. Lesions 
are present at birth or appear in the first week of life. 
They are teeming w ~ t h  spirochetes. The bullae quickly 
become purulent and rupture, leaving weeping erosions. 
They are found also on the eponychium, wrlsts, ankles, and, 
infrequently, other parts of the body. Even in the absence of 
bullous leslons, desquamation is common, often preceded by 
edema and erythema, espec~ally on the palms and soles. 

Various morphologies of cutaneous lesions occur on the 
face, perineum, and intertriginous areas. They are usually 
fissured lesions resembling mucous patches. In these sltes 
radial scamng often results, leading to rhagades. Condylo- 
mata lata, large, moist, hypertrophic papules, are found 
about the anus and in other folds of the body.They are more 
common around the first year of bfe than in the newborn 
period. In the second rrr third year, recurrent secondary 
eruptions are likely to take the papulopustular form.Annular 
lesions slmilar to those in adults occur. Mucous patches in 
the mouth or on the vulva are seen mfrequently. 

Bone lesions occur in 70% to 80% of cases of early 
congenital syphilis. Epiphysltis is common and apparently 
causes pain on mohon, leading to the infant's refusing to 
move (Parrot pseudoparalysis). Radiologic features of the 
bone lesions in congenital syphtlis during the first 6 months 
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after birth are quite characteristic, and x-ray Idms are an 
important part of the evaluation of a child suspected of 
having congenital syphili$. Bone lesions occur chiefly at the 
epiphyseal ends of the long bones.The changes may be clas- 
sified as osteochondritis, osteomyelitis, and osteoperiostitis. 

A general enlargement of the lymph nodes usually occurs, 
with enlargement of the spleen. Clinical evidence of involve- 
ment of the liver is common, manifested both by hepatomegaly 
and elevated liver function test results, and interstitial 
hepatitis is a frequent finding at autopsy. The nephrotic 
syndrome, and less commonly, acute glomerulonephritis 
have been reported in congenital syphilis. 

Symptomatic or asymptomatic neurosyphilis, as demon- 
strated by a positive CSF serologic test may be present. 
Eighty-six percent of infants with congenital syphilis diag- 
nosed by clinical and laboratory findings born to mothers 
with untreated early syphilis will have CNS involvement, 
comparrd with only 8% of those with no clinical or laboratory 
findings. Clinical manifestations may not appear until the 
third to sixth month of life and are meningeal or meningo- 
vascular in origin. Meningitis, obstluctive hydrocephalus, 
cranial nerve palsies, and cerebrovascular accidents may all 
occur. 

La t e  Congenital Syphilis 
Although no sharp line can be drawn between early and late 
congen~tal syphlhs, children who appear normal at birth and 
develop the first signs of the disease after the age of 2 years 
show a different clinical picture. Lesions of late congenital 
syphilis are of two types: malformations of tissue affected at 
critical growth periods (st~gmata) and persistent inflamma- 
tory foci. 

lnflammato~y Late Congenital Syphilis 
Lesions of the cornea, bones, and CNS are the most 
important. Interstitial Iceratitis, which begins with intense 
pericorneal inflammation and persists to characteristic 
diffuse clouding of the cornea without surface ulceration, 
occurs in 20% to 50% of cases of late congenital syphilis. If 
persistent, it leads to permanent partial or complete opacity 
of the cornea. Syphilitic interstitial keratitis must be differen- 
tiated from Cogan syndrome, consisting of nonsyphilitic 
interstitial keratitis, usually bilateral, associated with vesti- 
buloauditory symptoms, such as deafness, tinnitus, vertigo, 
nystagmus, and ataxia. It is congenital. 

Perisynovitis (Clutton joints), which affects the knees, 
leads to symmetrical, painless swelling. Gummas may also be 
found in any of the long bones or in the skull. Ulcerating 
gummas are frequently seen. They probably begin more 
often in the soft parts or in the underlying bone than in the 
s k i  itself, and when they occur in the nasal septum or 
palate, may lead to painless perforation. 

The CNS lesions in late congenital syphilis are, as in late 
adult neurosyphilis, usually parenchymatous (tabes dorsalis 
or generalized paresis). Seizures are a frequent symptom in 
congenital cases. 

Malformations (Stigmata) 
The destructive effects of syphilis in young children often 
leave scars or developmental defects called st~ginata, which 
persist throughout life and enable a diagnosis to be made 
of congenital syph~l~s. Hutchinson emphasized the diagnostic 
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cornea, and eighth nerve deafness, which have since become 
known as the Hutchinson trind. Hutchinson's teeth, corneal 
scars, saber shins, rhagades of the lips, saddle nose, and 
mulberry molars are of diagnostic importance. 

Hutchinson's teeth are a malformation of the central 
upper incisors that appear in the second or permanent teeth. 
The characteristic teeth are cylindrical rather than flattened, 
the cutting edge is narrower than the base, and in the center 
of the cutting edge a notch may develop.The mulberry molar 
(usually the first molar, appearing about the age of 6 years) 
is a hyperplastic tooth, the flat occlusal surface of which is 
covered with a group of little knobs representing abortive 
cusps. Nasal chondritis in infancy results in flattening of the 
nasal bones forming a so-called saddle nose. 

The unilateral thickening of the inner third of one clavicle 
(Higoum.4naki's sign) is a hyperostosis resulting Irom 
syphilitic osteitis in individuals who have had late congenital 
syphilis. The lesion appears typically on the right side in 
right-handed persons and on the left side in left-handed 
persons. 

Diagnosis 
Infants of women who meet the following cr~teria should be 
evaluated for congenital syphilis: 
1. Maternal untreated syphilis, inadequate treatment, or no 

documentation of adequate treatment 
2. Treatment of maternal syphihs wlth erythromycin 
3. Treatment less than 1 month before dellvery 
4. Inadequate maternal response to treatment 
5. Appropriate treatment before pregnancy, but insufficient 

serologic follow-up to document adequacy of therapy. 
The resulls of serologic tests for syphrlrs for every woman 
del~vering a baby must be known before the discharge 
of that baby from the hospital. Serolog~c testing of the 
mother and child at delivery are recommended. 
Evaluation of the chrldren noted above might mclude: 
A. A complete phys~cal examination for fiudlngs of 

congenital syphil~s 
B. Nontreponemal serology of the mfant's sera 

(not cord blood) 
C. CNS evaluation 
D. Pathologlc evaluatton of the placenta using specific 

antitreponemal antibody stalning 

Treatment 
Pen~cillm remalns the drug of choice for treatment of all stages 
of syphilis. Erythromycin is not recommended for treatment 
of any stage or form of syphilis. HIV testing is recommended 
in all patients wlth syphilis. Treatment for H1V-infected 
patients 1s discussed later. Patients with primary, secondary, 
or early latent syphilrs known to be of less than 1 year ib 
duratron can be treated with a s~ngle intramuscular lnjectlon 
of 2.4 MU of benzathine penicillin G. The additlon of a 
second dose 1 week later has been recommended by some. 
In nonpregnant, pen~cillin-allergic, H1V-negative patients, 
tetracycline 500 mg o~zlly four times a day or doxycycline 
100 mg orally twice a day for 2 weeks is recommended. 
Ceftnaxone 1 g intramuscularly or intravenously for 8 to 
10  days, or azithromyc~n 2 g as a slngle oral dose, may be 
effective alternatives. Close follow-up is recommended for 
all patients treated with non-penicillin-based regunens. 

LA.,, e alternative agent -.- ..,. .--- mmended fb. ,-..,,., 
with HIV infection and early syphilis. 

The recommended treatment of late or late latent syphilis 
of more than 1 year in duration in an HIV-negative patient 
is benzathine penicillin G 2.4 MU intramuscularly once a 
week for 3 weeks. In a penicillin-allergic, nonpregnant, HIV- 
negative patient, tetracycline 500 mg orally four times a day 
or doxycycline 100 mg orally twice a day for 30  days is 
recommended. CSF evaluation is recommended if neurologic 
or ophthalmologic findings are present, if there is evidence 
b f  active late (tertiary) syphilis, if treatment has previously 
failed, if the nontreponemal serum titer is 1:32 or higher, or 
if any regimen not based on penicillin is planned, 

Recommended treatment regimens for neurosyphilis 
include penicillin G crystalline, 3 to 4 MU intravenously 
every 4 h for 10  to 14 days, or penicillin G procaine, 2.4 MU1 
day intramuscularly plus probenecid 500 mg orally four times 
a day, both for 10 to 14  days. These regimens are shorter 
than those for treatment of late syphilis, so they may be 
followed by benzathine penicillin G, 2.4 MU intramuscularly, 
once a week for 3 weeks. Patients allergic to penicillin 
should have their allergy confirmed by skin testing. If allergy 
exists, desensitization and treatment with penicillin are 
recommended. 

Treatment of congenital syphilis in the neonate is 
complex.Therapy should be undertaken in consultation with 
a pediatric infectious disease specialist. Management strate- 
gies can be found in the CDC Guidelines for the Manage- 
ment of Sexually Transmitted Diseases (http://www.cdc.govl 
mmwrlpreview/mmwrhtmI/rr5106al.htm). Older children 
with congenital syphilis should have a CSF evaluation and 
be treated with aqueous crystalline penicillin G, 200,000 to. 
300,000 Ulkglday intravenously or intramuscularly (50,000 
U every 4-6 h) for 1 0  to 14 days. 

Pregnant women with syphilis should be treated with 
penicillin in doses appropriate for the stage of syphilis. A 
second dose of benzathine penicillin 2.4 MU intramusculady 
may be administered 1 week after the initial dose in pregnant 
women with primary, secondary or early latent syphilis. 
Sonographic evaluation of the fetus in the second half of 
pregnancy for signs of congenital infection may facilitate 
management and counseling. Expert consultation should be 
sought in cases where evidence of fetal syphilis is found, as 
fetal treatment failure is increased in this scenario. Follow-up 
quantitative serologic tests should be performed monthly 
until delively. Pregnant women who are allergic to penicillin 
should be skin tested and desensitized if test results are 
positive. 

Jarisch-Herxheimer or Herxheimer Reaction A 
febrile reaction often occurs after the initial dose of anti- 
syphilitic treatment, especially penicillin, is given. It occurs 
in about 60% of patients treated for seronegative primary 
syphilis, 90% of those with seropositive primary or 
secondary syphilis, and 30% of those with neurosyphilis. 
The reaction generally occun 6 to 8 h after treatment and 
consists of shaking chills, fever, malaise, sore throat, myalgia, 
headache, tachycardia, and exacerbation of the inflamma- 
tory reaction at sites of localized spirochetal infection. 
A vesicular Herxheimer reaction can occur. A Herxheimer 
reaction in pregnancy may induce premature labor and fetal 
distress. Every effort should be made to avoid this compli- 
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catlon. Early in pregnancy, women should rest and take The response for patients with latent syphihs is slower, 
acetaminophen for fever. Women treated after 20 weeks of but a four-fold decrease in titer should be seen by 12 to 24 
pregnancy should seek obstetric evaluation if they expen- months. If no such response occurs, HIV testlng and CSF 
ence fever, decreased fetal movement or regular contractions evaluation are recommended Patlents treated for latent or 
within 24 h of treatment. An increase of inflammahon in a late syphilrs may be serofast, so that failure to observe a titer 
vital structure may have serious consequences, as when fall in these patients does not m itself indicate a need for 
there is an aneurysm of the aorta or ~rit~s.When the CNS is retreatment. If the titer is less than 1:32, the possibility of a 
involved, special importance 1s attached to avoiding the serofast state exists, and retreatment should be planned on 
Herxheimer reactlon, even though the paralyses that may an Individual bas~s. 
result are often transltoly. It is Important to dishnguish the Serorevers~on in specific treponemal tests can occur. By 
Herxheimer reaction from a drug reactlon to penicillin or 36 months 24% of patients treated for early syphilis had a 
other anbbiotics. The reaction has also been descnbed In negative FIA-ABS and 13% a negative MHA-TP 
other spirochetal diseases, such as leptospirosls and louse- 
borne relaps~ng fever. Syphilis and Human Immunodeficiency Virus 

Disease 
Treatment of Sex Partners Sexual partners of persons Most HIV-infected patlents with syphilis exh~bit the classic 
w ~ t h  syphilis should be identified. Persons who are exposed cllnical manifestations with appropriate serologlc titers for 
within 90 days of the diagnosis of primary, secondary or that stage of dlsease. Response to treatment, both clinlcal 
early latent syphilis, even if seronegative, should be treated and serologlc in HIV-infected pabents with syphilis, generally 
presumptively. If the exposure was longer than 90 days ago, follow the clinlcal and serologic patterns seen in patients with- 
but follow-up is uncertain, presumptive treatment should be out coexisting H N  infection. In a large study that compared 
given. If the infectious source has a serologtc titer of greater HIV-positive with HIV-negative patients with syphihs, the 
than 1:32, they should be presumed to have early syphilis former were more likely to present with secondary syphihs 
and sexual partners should be treated. At-risk parhlen are (53% vs 33%) and were more likely to have a chancre that 
identified as those exposed for 3 months plus the duration of persisted when they had secondary syphilis (43% vs 15%). 
the primary lesions, for 6 months plus the duration of the Unusual clinical manifestations of syphilis in HIV include 
secondary lesions, or 1 year for latent syphdis. Treatment of florid skin lestons to few atypical ones, but these are excep- 
sexual partners is based on their clinical and serologic tions, not the rule. 
findings. If they are semnegat~ve but had exposures as In general, the nontreponemal tests are of higher tlter m 
outlined above, treatment would be as for early syph~lis, with HIV-infected persons. Rarely, the semlopc response to ~nfection I 
benzathine penicillin 2.4 MU intramuscularly as one dose. may be impaired or delayed, and seronegative secondary 
Single-dose azithmmycin, as used to treat nongonococcal syphil~s has been reported. B~opsy of the slun les~ons and 
urethritis, is effective in treating incubating syphilis. There- histopathologic evaluation wlth silver stalns will confirm the 

I 
fore, contacts of syphilis cases who have been so treated diagnosis of syphilis in such cases. Thls approach, along 
may be serologically tested and followed, and additional with darkfield examination of appmpnate lesions, should be 
pen~c~lltn therapy is not required. considered if the clinical eruption is characteristic of syphilis 

and the serologic tests yield negative results. 

i 
Serologic Testing After Treatment Before therapy Neurosyphilis has been frequently reported in HIV-infected 
and then regularly thereafter, quantitative VDRL or RPR persons, even after appropriate therapy for early syphilis. 
testing should be performed on patients who are to be Manifestations have been those of early neurosyphllis or 
treated for syphilis to ensure appropnate response. For prim- meningeal or meningovascular syphllis.These have included 
ary and secondary syphilis in an HIV-negative nonpregnant headache, fever, hemiplegia, and cranlal nerve deficits 
patient, testing 1s repeated every 3 months m the fint year, especially deafness (cranial nerve VIII), decreased vision i 
every 6 months in the second year, and yearly thereafter. (cranial nerve II), and ocular palsies (cranial nerves 111 and 
At least a four-fold decrease m titer would be expected 6 VI). Whether HIV-lnfected persons are at mcreased risk for 
months after therapy, but 15% of patients wlth recom- these comphcations or whether they occur more quickly is 
mended treatment will not achieve thls serologic response by unknown. It is known that spirochetes are no more likely to 
1 year. Patients with prior episodes of syphilis may respond remaln in the CSF after treatment in HN-infected persons 
more slowly. If response is inadequate, H N  testlng (if HIV than in HIV-negative persons. Whether the impaired host 
status is unknown) and CSF evaluation are recommended. immuluty allows these residual spirochetes to more frequently 
For HN-negative patients who fail to respond and who have or more quickly cause clinlcal relapse in the setting of HIV is 
a normal CSF evaluation, optimal management is unclear. unknown. 
Close follow-up must be assured If it is decided to retreat HIV-lnfected patients who have primary or secondary 
the patlent, 3-weekly injections of benzathlne penicillin G syphilis, who are not allergic to penicillin, and who have no 
2.4 MU are recommended. A four-fold increase in serologic neurologic or  psychiatric findings, should be treated with 
titer clearly Indicates treatment failure or reinfection. These benzathine penicillin G 2.4 MU intramuscularly each week 
patlents should have HIV testing and CSF analysis, wlth for a minimum of two doses, preferably three. The third 
treatment determined by the results of these tests. Pabents dose, while it may be unnecessary, will not harm the patient 
wlth documented neurosyphilis should also have a repeat and reassures the physician that the patlent's treatment was 
CSF evaluation at 6 months and at 6-month Intervals there- adequate. Patients who are allergic to penicillln should be 
after untll response can be documented by resolution of desensitized and treated with penicillln. Follow~ng treatment, 
pleocytosls andlor fall in the CSF nontreponemal tlter. the patlent should have serologic follow-up with quantitative I 
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the titer to fall i s  an indication for reevaluation, including 
lumbar puncture. 

Because of the concerns of neurologic relapse i n  the 
setting of HIV disease, more careful CNS evaluation is 
recommended. Lumbar puncture is recommended in HIV- 
infected persons with latent syphilis (of any duration), late 
syphilis (even with a normal neurologic examination), and 
HIV-infected persons with any neurologic or psychiatric signs 
or symptoms.Treatment in these patients will be determined 
by the result of their CSF evaluation. HN-infected persons 
with primary and secondary syphilis should be counseled 
about their possible increased risk of CNS relapse and the 
possibility of a lumbar puncture should be explored. 

Azithromycin does not appear to treat incubating or early 
syphilis adequately in persons with HIV infection. Benza- 
thine penicillin 2.4 MU intramuscularly should be used to 
treat all HIV-infected contacts of persons with syphilis who 
are at risk to acquire infection, even i f  prior azithromycin 
therapy was given. 
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NONVENEREAL TREPONEMATOSES: YAWS, 
ENDEMIC SYPHILIS, AND PlNTA 
Thls group of diseases i s  called the endemic or nonvenereal 
treponematoses. They share many epidemiological and 
pathologic features. Like venereal syphilis, the clinical 
manifestations are hvided into early and late stages. Early 
disease i s  cons~dered infectious, and lasts for approximately 
5 years. There are periods of latency. The histology is very 
sim~lar in all the diseases, and s~milar to venereal syphllis. 
Cutaneous manifestations are promment. T h e  bones and 
mucosa may also be involved in some cases (except in pinta). 
The involvement of other organs systems and congenital 
dlsease 1s not seen. Chlldren younger than 15 years are 
primarily affected. Person-to-person contact, or shanng of a 
dnnking vessel, are the modes of transmlssion.The endemic 
treponematoses are closely related to poverty and a lack of 
available health services. They are described as occurring 
where the road ends. These diseases tend to occur in the 
troptcs, especially yaws, and the wearing of few clothes and 
a hot, humid climate enhance them. In endemic areas, as 
hyglene improves, "attenuated" forms of yaws and endemic 
syph~lis appear. A larger percentage of the population is 
latently infected, secondary lesions are fewer in number, 
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drier, and limited to moist skiiolds. Instead of several "crops" 
of ehlptions lasting months to years, infected persons have 
only a single crop. Transm~ssion is thus reduced, although a 
large percentage of the populatron may be infected. 

Yaws (Pian, Frarnbesia, Bouba) 
Yaws IS caused by T. panidutn subsp pertenue, wh~ch is 
endemic in some troprcal, rainforest regions. It is transmitted 
nonsexually, by contact with infectious les~ons. Yaws 
predominantly affects children younger than 15 years of age. 
The disease has a disabling coulse, affect~ng the skm, bones, 
and joints, and Is divided into early (primary and secondary) 
and late (tertiary) disease. 

Early Yaws 
A primary papule or group of papules appears at the site of 
~noculation after an incubation period of about 3 weeks (10 
days to 3 months), during which there may be headache, 
malaise, and other mild constttutional symptoms.The initial 
lesion becomes crusted and larger, and is known as the 
mother yaw (~nanzan pian). The crusts are amber-yellow. 
They may be knocked oE, forming an ulcer with a red, pulpy, 
granulated surface, but quickly reform, so that the typical 
yaws lesion is crusled.The lesion is not indurated-There may 
be some regional adenopathy. 

Exposed parts are most frequently involved-the extrem- 
it~es, part~cularly the lower legs, feet, buttocks, and face- 
although the mother's breasts and trunk may be infected by 
her child. The lesion is practically always extragenital, and 
when genital, is a result of accidental contact rather than 
intercourse. After bang present for about 3 to  6 months, the 
mother yaw spontaneously disappears, leaving slight atrophy 
and depigmentation. 

Weeks or months after the primary lesion appears, 
secondary yaws develops. Secondary lesions resemble the 
mother yaw, but they are smaller and may appear around the 
prima~y lesions or in a generalized pattern. The secondary 
lesions may clear centrally and coalesce peripherally, 
forming annular leslons (ringworm yaws). The palms and 
soles may be involved, resembling secondary syphilis. In 
some sites, especially around the body orifices, and in the 
armpits, p i n s ,  and gluteal crease, condylomatous lesions 
may arise, resembling condyloma lata of secondary syphihs. 
In drier endemic regions and during drier seasons, lesions 
tend to be fewer, less papillomatous, and more scaly, and 
instead of being generalized, favor the folds of the axillae, 
groin, and oral cavrty. Yaws in the dry seasons and regions 
closely rrsembles endemic syphilis.Tl~e palms and soles may 
develop thick, hyperkeratotic plaques that fissure. They are 
painful, resulting in a crablike gait (crab yaws).At times there 
is par~nychia. 

In the course of a few weeks or months the secondary 
lesions may undergo spontaneous involution, leavlng erther 
no skin changes or hypopigmented macules that later become 
byperpigmented. However, the eruption may persist for 
many months as a result of fresh recurrent outbreaks. The 
course 1s slower in adults than in children, in whom the 
secondary perrod rarely lasts longer than 6 months. 

Pa~nful osteoperioshtis and polydactylitis may present in 
early yaws as fusifotm swelling of the hands, feet, arms and 
legs. 

Late Yaws 
The disease usually terminates with the secondary stage, 
but in about 10% it progresses to the late stage, in which 
gummatous lesions occur. These present as indolent ulcers 
with clean-cut or underm~ned edges, wh~ch tend to fuse to 
form configurate and, occasionally, serpiginous patterns 
clinically indistingutsbable from those of tertiary syphilis. On 
healing, these sores cause scar tissue, leadng to contractures 
and deformrties. 

Similar processes may occur in the skeletal system and 
other deep structures, lead~ng to painful nodes on the bones, 
or destruction of the palate and nasal bone (gangosa). 
There may be periostitis, particularly of the tibia (saber shin, 
saber tibia), epiphysitis, chronic synovitis, and juxta-articular 
nodules. Goundou is a rare proliferative osteitis affecting 
mitially the nasal aspects of the maxilla. '&to large hard 
tumors form on the lateral aspects of the nose. These can 
significantly obstruct vision. The process may extend into 
other bones of the central face, affecting the palate and nose, 
resulting in protrusion of the whole central face as a mass. 
Although classically felt to spare the eye and nelvous system, 
abnormal CSF findings in early yaws and scattered reports of 
eye and neurologic findrngs in patients with late yaws suggest 
that yaws, like syphihs,has the potential to cause neurologic 
or ophthalmic sequelae, although very rarely. 

Histopathology 
Early yaws shows epidermal edema, acanthosis, papillo- 
matosis, neutroph~l~c intraepidermal microabscesses, and a 
moderate-to-dense perivascnlar infiltrate of lymphocytes 
and plasma cells.Treponema are usually demonshable in the 
primary and secondary stages with the use of the same silver 
stains used in diagnosing syphilis. Tertrary yaws shows 
features identical to the gumma of tertiary syphil~s. 

Diagnosis 
The diagnosis should be suspected by the typical clinical 
appearance in a person living in an endemic region. The 
presence ol keratoderma palmaris et plantaris m such a 
person IS hrghly suggestive of yaws. Darkfield demonstration 
of sprrochetes in the early lesions and a reactive VDRL or 
RPR test can be used to confirm primary and secondary yaws. 

Endemic Syphilis (Bejel) 
Bqel is a Bedotun term for this nonvenereal treponematosls, 
which occurs primarily in the seminomadic tribes who live 
in the arid regions of North Africa, Southwest Asia, and the 
Eastern Meditemnean.The etiologic agent of bejel is consid- 
ered to be T pallidurn subsp endenzrcunz. It occurs prnnarily 
m childhood and is spread by skin contact or from mouth to 
mouth by kissing or use of contaminaCed drinktng vessels.The 
skin, oral mucosa, and skeletal system are primarily involved. 

Primary lesions are rare, probably occurring undetected in 
the orophatyngeal mucosa.The most common presentation 
is with secondary oral lesions resembling mucous patches. 
These are shallow, relatively painless ulcerations, ~ccasionally 
accompanied by laryngitis. Spht papules, angular cheilitis, 
condylomatous lesions of the moist folds of the axillae and 
groin, and a nonpiuritic generalized papular eruption may be 
seen. Generalized lymphadenopathy is common. Osteoperi. 
ostitis of the long bones may occur, causing nocturnal leg 
pains. 
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tertialy stage, leg pain and gummatous ulceralions of the skin, 
nasopharynx, and bone occur. Gangosa (rhinopharyngitis 
mutilans) can result. Rarely reported neu~ologic sequelae 
seem to be restricted to the eye, including uveitis, choroiditis, 
chorioretinitis, and optic atrophy. The diagnosis of bejel is 
confirmed by the same means as for venereal syphilis. 

Pinta 
Pinta is an infectious, nonvenereal, endemic treponematosis 
caused by Treponeiita carateuiiz.The mode of transmission is 
unknown, but repeated, direct lesion-to-skin contact is likely. 
Only skin lesions occur. By contrast with yaws and bejel, 
pinta affects persons of all ages. While once prevalent in the 
forests and rural areas of Central and South America, and 
Cuba, it is now found only in scattered areas of the Brazilian 
rainforest. The manifestations of pinta may be divided into 
primary, secondary (early), and tertiary (late) stages, but 
historically patients may describe continuous evolution from 
secondary dyspigmented lesions to the characteristic 
achromic lesions of tertiary pinta. 

Primary Stage 
It is believed that the initial lesion appears 7 to 60 days after 
inoculation. The lesion begins as a tiny red papule that 
becomes an elevated, ill-defined, erythematous, infiltrated 
plaque up to 10  to 12.5 cm in diameter in the course of 2 to 
3 months. Expansion of the primary lesion may occur by 
fusion with surrounding satellite macules or  papules. 
Ultimately, it becomes impossible to distinguish the primary 
lesion from the secondary 1esions.At no time is there erosion 
or  ulceration such as occurs in the syphilitic chancre. 
Most initial lesions of pinta develop on the legs and other 
uncovered parts.'& STS is nonreactive in the primary stage. 
Darkfield examination may be positive. 

Secondary Stage 
The secondary stage appears from 5 months to 1 year or 
more after infection. It begins with small, scaling papules 
that may enlarge and coalesce, simulating psoriasis, ring- 
worm, eczema, syphilis, or 1eprosy.They are located mostly 
on the extremities and face and frequently are somewhat 
circinate. Over time, the initially red to violaceous lesions 
show postinflammatory hyperpigmentation in shades of gray, 
blue, or brown, or hypopigmentation. Secondary lesions are 
classified as erythematous, desquamative, hypochromic or 
hyperchromic. Multiple different morphologies may be 
present simultaneously, giving a vely polymorphous appear- 
ance. Nontreponemal tests for syphilis are reactive in the 
secondary stage in about 60% of patients. Darkfield exam- 
ination may show spirochetes. 

Late Dyschmmic Stage 
Until the 1940s, the late pigmentary changes were the only 
recognized clinical manifestations of pinta. These have an 
insidious onset, usually in adolescents or young adults, of 
widespread depigmented macules resembling vitiligo. The 
lesions are located chiefly on the face, waistline, wrist flexures, 
and trochanteric region, although at times diffuse involve- 
ment occurs, so that large areas on the trunk and extremities 
are affected.The lesions ale symmetrical in over one-third of 
patients. Hemipinta is a lare variety of the disease in which 

In the late dyschromic stage of pinta, the STS is positive in 
nearly all patientrc. 

Histopathology 
Skin lesions in early pinta show moderate acanthosis; occa- 
sionally, lichenoid changes with basal layer vacuolization; 
and an upper dermal perivascular infiltrate of lymphocytes 
and plasma cells. Melanophages are prominent in the upper 
dermis. Spirochetes may be demonstrated in the epidermis 
by special stains in primary, seconda~y, and hyperpigmenled 
lesions of tertiaw pinta. In tertiary pinta the depigmented . . . - - - 

skin shows a loss of basal pigment, pigmentary incontinence, 
and virtually no dermal inflammatory infiltrate. Spirochetes 
are rarely found in depigmented tertiary lesions. 

Treatment 
The treatment of choice is benzathine penicillin G, 1.2 to 
2.4 MU intramuscularly (0.6-1.2 MU for children under 
1 0  years of age). In penicillin-allergic patients, tetracycline 
500 mg four times a day for adults (and erythromycin for 
children, 8 to 10  mg/kg four times a day for 15 days) are 
recommended. Penicillin-resistant yaws has been reported 
from New Guinea. In tertiary pinta, the blue color gradually 
disappears, as do the areas of partial depigmentation. 
The vitiliginous areas, if present for more than 5 years, are 
permanent. Eradication of these diseases is possible with 
persistent and effective treatment strategies. These include: 
1)  screening of the whole population in endemic areas; 
2) diagnosis of patients seen at health services and by 
community outreach; 3) health education; and 4) improved 
hygiene (soap and waler). If more than 10% of the popula- 
tion is affected, the whole population is treated (mass treat- 
ment). If 5% to 10% of the population is affected, treat all 
active cases, all children under the age of 15, and all contacts 
(juvenile mass treatment). II under 5% of the population is 
infected, treat all active cases and all household and close 
personal contacts (selective mass treatment). Unfortunately, 
with the areas affected by the endemic treponematoses also 
struggling with epidemics of HIV, tuberculosis, and malaria, 
eradication programs have been largely discontinued. 

- - ~. - -  - ~ . - ~  - 
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i 1 9 'lira1 Diseases 

Viruses are obligatory intracellular parasites. The structural 
components of a viral particle (virion) consist of a central 
core of nucleic acid, a protective protein coat (capsid), and 
(in certain groups of viruses only) an outermost membrane 
or envelope. The capsid of the simplest viruses is made up 
of many identical polypeptides (structural units) that fold 
and interact with one another to form morphologic units 
(capsomeres). The number of capsomeres is believed to be 
constant for each virus with cubic symmetry, and it is an 
important criterion in the classification of viruses.The protein 
coat determines serologic specificity, protects the nucleic 
acid from enzymatic degradation in biologic environments, 
controls host specificity, and increases the efficiency of 
infection.The outermost membrane of the envelopedviruses 
is essential for the attachment to, and penetration of, host 
cells.The envelope also contains important viral antigens. 

Tho main groups of viruses are distinguished: DNA and 
RNA. The DNA virus types are parvovirus, papovavirus, 
adenovirus, herpesvirus, and poxvirus. RNA viruses are 
picomavirus, togavirus, reovirus, coronavirus, orthomyxo- 
virus, retrovirus, arenavirus, rhabdovirus, and paramyxovirus. 
Some viruses are distinguished by their mode of transmission: 
arthropod-borne viruses, respiratory viruses, fecal-oral or 
intestinal viruses, venereal viruses, and penetrating wound 
viruses. 

HERPESVIRUS GROUP 
The herpesviruses are medium-sized viruses that contain 
double-stranded DNA and replicate in the cell nucleus. 
They are characterized by the ability to produce latent, but 
hfelong infection by infect~ng ~mmunologicaIly protected 
cells (immune cells and nerves). Intermittently they have 
replicative episodes with amplification of the viral numbers 
tn anatomic sites which are conducive to transmission from 
one host to the next (genital skin, orolabial region).The vast 
majonty of infectedpersons remain asymptomatic.Viruses in 
this group are vancella zoster mrus (VZV); herpes s~mplex 
virus (HSV)-1 and -2; cytomegalov~ms (CMV); Epstern-Barr 
virus (EBV); human herpesv~ruses (HHW-6, -7, and -8; 
Herpesvzrus slmlae (B virus); and other viruses of animals. 

Herpes Simplex 
Infection with HSV is one of the most prevalent infectrons 
worldwide. HSV-1 infect~on, the cause of most cases of oro- 
labial herpes, is more common than infection w ~ t h  HSV-2, 
the cause of most cases of genital herpes. Between 30% and 
95% of adults (depending on the country and group tested) 
are seropositive for HSV-1. Seroprevalence for HSV-2 is 
lower, and it appears at the age of onset of sexual act~vlty. In 
Scandinavia, the rate of infechon with HSV-2 increases from 
2% in 15-year-olds to 25% m 30-year-olds. About 2.4% of 

adults become infected annually with HSV-2 in their third 
decade of life. In the US about 25% of adults are infected 
with HSV-2. In sexually-transmitted disease (STD) clinic 
patients, the infection rate is between 30% and 50%. In 
sub-Saharan Africa, infection rates are between 60% and 
95%. Worldwide, the seroprevalence is higher in human 
immunodeficiency virus (H1V)-infected persons. Serologic 
data have demonstrated that many more people are infected 
than give a history of clinical disease. For HSV-1, about 50% 
of infected persons give a history of orolabial lesions. For 
HSV-2, 20% of infected persons are completely asympto- 
matic (latent infection), 20% have recurrent genital herpes 
they recognize, and 60% have clinical lesions that they do 
not recognize as genital herpes (subclinical or unrecognized 
infection). Most persons with HSV-2 infection are sympto- 
matic, but the majority do not recognize that their symptoms 
are caused by HSV. A11 persons infected with HSV-1 and -2 
infection are potentially infectious. 

HSV infections are classified as either "first episode" or 
"recurrent." Most patients have no lesions or findings when 
they are initially infected with an HSV. When the patient 
has hisfher first clinical lesion, this is usually a recurrence. 
Since the initial clinical presentation is not associated with a 
new infection, the old terminology of "primary" infection 
has been abandoned. Instead the initial clinical presentation is 
called a "first episode" and may repment a true primary infec- 
tion or a recurrence. Persons with chronic or acute immuno- 
suppression may have prolonged and atypical clinical courses. 

Infections with HSV-1 or -2 are diagnosed by specific and 
nonspecific methods.The most common procedure used in 
the office is the Tzanck smear. It is nonspecific since both 
HSV and VZV infections result in the formation of multi- 
nucleate epidermal giant cells.The multiple nuclei are molded 

i 
or fit together like pieces of a puzzle.Although the technique 
is rapid, its success depends heavily on the skill of the 
interpreter.The accuracy rate is between 60% and 90%, with 
a false-positive rate of 3% to 13%. The direct fluorescent 
antibody (DFA) test is more accurate, will identify virus 
type, and results can be available in hours if a virology 
laboratory is nearby.Wral culture is very accurate and rapid, 
since HSV is stable in transport and grows readily and rapidly 
in culture. Results are often available in 48 to 72 h. Poly- 
merase chain reaction (PCR) is as accurate as viral culture 
and can be performed on dried or h e d  tissue. Skin biopsies 
of lesions can detect viropathic changes caused by HSV, and 
with specific HSV antibodies, immunoperolridase techniques 
can accurately diagnose infection. The accuracy of various 
tests is dependent on lesion morphology. Only acute, vesicular 
lesions are likely to be positive withTzanck smears. Crusted, 
eroded, or  ulcerative lesions are best diagnosed by viral 
culture, fluorescent antibody, histologic methods, or PCR. 



Fig. 19-1 Herpetic g~ngivostomatltls, extensive erosions of the oral 
mucosa. 

Seroloeic tests are eenerallv not used in determinine I " - - 
whether a skin les~on is due to WSV infection. A oositive 
serologic test indicates only that the individual is infected 
with that virus. not that the viral infection is the cause of the 
current lesion. Second-generat~on enzyme-linked immuno- 
sorhent assay (ELISA) tests and G proteln-specific Western 
blot serologic tests can detect specific infection with HSV-1 
and -2 but cannot determine the duration or source of 
that infection. In addit~on to detenn~ning the infection rate 
in various populat~ons, serologic tests are most useful in 
evaluating couples in which only one partner gives a history 
of genital herpes (discordant couples), in couples at risk for 
neonatal herpes infection, and for poss~ble HSV vaccination 
when it becomes wallable. 

C 
Omlabial Herpes Orolahial herpes is virtually always 
caused by HSV-1. In 1 %  or less of newly infected persons, 
herpetic gingivostomatitis develops, chiefly in children and 
young adults (Fig. 19-1). The onset is often accompanied 
by high fever, regional lymphadenopathy, and malaise. The 
herpetic lesions in the mouth are usually broken vesicles that 
appear as erosions or ulcers covered with a white membrane. 
The erosions may become widespread on the oral mucosa, 
tongue, and tonsils, and produce pain, foul breath, and 
dysphagia. In young children, dehydration may occur. It may 
cause pharyngitis, with ulcerative or exudative lesions of the 
posterior pharynx.The duration, untreated, is 1 to 2 weeks. 

The most frequent clinical manifestation of omlabial 
herpes is the "cold sore" or "fever blister." Recurrent HSV-1 
is the cause 95% or more of the time, and typically presents 
as grouped blisters on an erythematous base. The lips near 
the vermilion are most frequently involved. Lesions may, 
however, occur wherever the virus was inoculated or proli- 
ferated during the initial episode (fig. 19-2). Recurrences 
may be seen on the cheeks, eyelids, and earlobes. Outbreaks 
are variable in severity, parUy related to the trigger of the 
outbreak. Some outbreaks are small and resolve rapidly, 
while others may he severe, involving both the upper and 
lower lips (Fig. 19-3). In severe outbreaks, lip swelling is often 
present. Patient symptomatology is variab1e.A prodrome of 
up to 24 h of tingling, itching, or burning may precede 
the outbreak. Local discomfort as well as headache, nasal 
congestion, or mild flu-like symptoms may occur. Ultraviolet 
(UV) exposure, especially UVB, is a frequent trigger of 

. .J. 19-2 HSV-1, 
eyeBd ~mfection from 
a "krs" from an 
infected adult. 

. .,. .- I -rolabial herpes simplex, severe outbreak tnggered by a 
sunburn. 

recurrent orolab~al HSV, and the severity of the outbreak 
may correlate with the intensity of the sun exposure. HSV 
may also recur lntraorally, usually on fixed, keratinlzed 
mucosa of the gingiva or hard palate. 

In most patlenk recurrent orolablal herpes represents 
more of a nuisance than a disease. Because UVB radiation is 
a common trigger, use of a sunblock daily on the lips and 
faclal skin may reduce recurrences. All therapies for the 
acute treatment of recurrent orolabial herpes have l ~ m ~ t e d  
efficacy, reducing disease duration and pain by one day or 
less.Top~cal treatment w ~ t h  tetracaine cream and penciclovir 
cream has modest affects on reduction of lesion number, 
healing time, and d~scomfort.Acyclovir cream (not ointment) 
has some efficacy.Topical acyclovir ointment and docosanol 
cream provide min~mal to no reduction in healing time or 
discomfort. If oral therapy 1s contemplated for patients with 
severely symptomatic recurrences of orolab~al HSV, it must 
be remembered that much higher doses of oral antivirals are 
required than for the treatment of genital herpes. Inter- 
mittent treatment with valacyclovir 2 g twice a day for 1 day, 
startlng at the onset of the prodrome is a simple and effective 
oral regimen. Since the patient's own inflammatory reactlon 
against the v~rus contributes substantially to the seventy 
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of lesions of orolabial herpes simplex, topical therapy w ~ t h  I Fig. if14 Herpes 
a high-potency topical steroid (fluocinonide gel 0.05% gladiatorurn, neck 
three times a day) in combination with an oral antiviral lesions of HSV-1. 
(famciclovir 500 mg three times a day] was studled. The 
combmatfon therapy was superior, reducing pain, maximum 
lesion area, and time of healing. If episodic 'treatment for 
omlabial HSV is recommended, and an oral agent is used, 
the addition of a high-potency topical steroid should be 
considered. 

Although most patients with orolabial herpes stmplex do 
not require treahnent, certain medical and dental procedures 
may trigger outbreaks of HSV. If the cutaneous surface 
has been damaged by the surgical procedure (such as a 
dermabrasion, chemical peel  or laser resurfacing procedure) 
the surgical s ~ t e  can be infected by the virus and result in 
prolonged healing and possible scamng. Prophylaxis is 
regularly used before such surgeries in patients with a h~story 
of orolabial herpes simplex. Famciclovir 250 me twice a day 
and valacyclovi~500 m i  twrce a day are prophyl&ic option;, 
to be begun 24 h before theprocedure, or the morning of the 
procedure and continued for 10 to 14  days. Prophylaxis 
could also he considered before skilng or tropical vacations r n  
and extensive dental procedures at the same dosages. In 
persons with frequent orolabial recurrences, chronic 
suppressive acyclovir therapy in a dose of 400 mg twice a 
day can reduce the number of outbreaks by 50%. 

Herpetic Sycosis Recurrent or initial herpes simplex 
infections (usually due to HSV-1) may affect primarily 
the hair follicle. The clinical appearance may vary from a 
few eroded follicular papules (resembling acne exmree) to 
extensive lesions involving the whole beard area. Close razor 
blade shaving immediately prior to initla1 exposure or in the 
presence of an acute orolabial lesion may be assoc~ated with 
a more extensive eruption. The onset may be very acute 
(over days) or more subacute or chronic. D~agnostlc clues 
include the tendency for erosions, a self-limited course of 2 
to 3 weeks, and an appropnate risk hehavior.The diagnosis 
may be confirmed by biopsy. Although the herpes infection 
is primarily in the follicle, surface cultures of eroded Iesions 
will usually be positwe in the first 5 to 7 days of the eruptLon 

Herpes Gladiatorurn HSV-1 infection is highly conta- 
gious to susceptthle persons who wrestle with an infected 
individual with an active lesion. One-third of susceptible 
wrestlers will get infected after a single match. In tourna- 
ments and wrestling cnmps, outbreaks can be epidemx, 
affecting up to 20% of all participants. Lesions usually occur 
on the lateral side of the neck, side of the face, and the fore- 
arm, all areas in direct contact with the face of the infected 
wrestler (Fig. 19-4). Ves~cles appear 4 to 11 days after 
exposure, often preceded by 24 h of malaise, sore throat, and 
fever. Lesions are frequently misdiagnosed as a bacterial 
folliculitis.Any wrestler with a confirmed history of orolabial 
herpes should he on suppressive antiviral therapy during all 
periods of rraining and competition. Rugby playen, espe- 
dally forwards who participate in suums, are also at risk. 

Herpefic Whitow HSV infection may uncommonly occur 
on the fingen or periungually. Lesions begin with tenderness 
and erythema usually of the lateral nailfold or on the palm, 
Deep-seated blisters develop 24 to 48 b after symptoms 

Fig, w-o nerpeuc wnmow, classffi gmupea ollsrers. 

begin (Fig. 19-5). The blisters may be very small, requiring 
careful inspection to detect them (Fig. 19-6). Deep-seated 
lesions that appear uniIocular may be mistaken for a paro- 
nychia or other inflammato~y pmcess. Lesions may progress 
to erosions, or heal without ever impairing epidermal 
integrity due to the thick stratum comeum m this Imtion. 
Herpetic whitlow may simulate a felon. Swelling of the 
afiected hand 1s not uncommon. Lymphatic streaking and 
swelling of the epitrodblear or  aitxillary lymph nodes may 
occur, municking a bacterial cellulitis. Repeated episodes of 
herpetie tymphangitis may lead to persistent lymphedema of 
the affected hand. Herpetic whitlow is much less ffequent 
among healthcare worken since the institution of universal 
precauhons and glove use dunng contact with the oral 
mucosa. Currently, most cases are seen in persons with 
herpes elsewhere. Children may be infected while thumb 
sucking or nail bitimg during their initial herpes outbreak or 
by touching an infectious lesion of an adult. Herpetic whitlow 
is bimodal ~n distribut~on, with about 20% of casesoccuning 
in children younger than 10 years old, and 55% of cases 
between the ages of 20 and 40. A11 cases in children are 
caused by HSV-1, but in adults up to three-quarks of cases 
are caused by HSV-2. Among adults, herpetic whitlow is 
twice as common in females. Herpetic wh~tlow in healthcare 
workers can be transnutted to patients. In patiena whose 
oropharynx is exposed to the ungloved hands of healthcare 
workers with herpetic wbttlow, 33% develop herpetii 
pharyngitis. 
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Fig. 19-6 Hetpetic whitlow. 

Herpetic Keratoconjunctivitis Herpes simplex infec- 
tion of the eye is a common cause of blindness in the US. 
It occurs as a punctate or marginal keratitis, or as a dendritic 
corneal ulcer, which may cause disciform keratitis and leave 
scars that impair vision. Topical corticosteroids in this 
situation may induce perforation of the cornea.Vesicles may 
appear on the lids, and preauricular nodes may be enlarged 
and tender. Recurrences are common. 

Genital Herpes Genital herpes infection is usually due 
to HSV-2, causing 85% of initial infections and up to 98% of 
recurrent lesions. In the mid-1980s, the prevalence of genital 
herpes caused by HSV-1 began to increase because of 
changes in sexual habits, so that in some developed countries 
HSV-1 has caused up to 40% of anogenital herpes in 
women. HSV-1 in the genital area is much less likely to recur 
than HSV-2. 

Genital herpes is spread by skin-to-skin contact, usually 
during sexual activity.The incubation period avenges 5 days. 
Active lesions of HSV-2 contain live virus and are infectious. 
Persons with recurrent genital herpes shed virus asympto- 
matically between outbreaks (asymptomatic shedding). 
Asymptoi~~atic shedding occurs simultaneously from several 
anatomic sites (penis, vagina, cervix, and rectum) and can 
occur through normally appearing intact skin and mucosae. 
In addition, persons with HSV-2 infection may have lesions 
they do not recognize as being caused by HSV (unrecognized 
outbreak) or have recurrent lesions that do not cause symp- 
toms (subclinical outbreal;). Most transmission of genital 
herpes occurs during subclinical or unrecognized outbreaks, 
or while the infected person is shedding asymptomatically. 

The risk of transmission in monogamous couples, in which 
only one partner is infected, is about 5% to 10% annually, 
with women being at much greater risk than men for 
acquiring HSV-2 from their infected partner. Prior HSV-1 
infection does not reduce the risk of being infected with 
HSV-2 but does make it more likely that initial infection 
will be asymptomatic. Tl~ere is no strategy that absolutely 
prevents herpes transmission. All prevention strategies are 
more effective in reducing the risk of male-to-female trans- 
mission than female-to-male transmission. Condom use for 
all sexual exposures and avoiding sexual exposure when 
active lesions are present have been shown to be effective 
strategies. Chronic suppressive therapy of the infected 

Fig. 19-7 Initial 
episode of genital 
herpes, HSV-2. 

partner with valacyclovir 500 mglday reduces the risk of 
transmission to a susceptible partner by about 50%. 

The symptomatology during acquisition of infection with 
HSV-2 has a broad clil~ical spectrum from totally asympto- 
matic to severe genital ulcer disease (erosive vulvovaginitis 
or proctitis). Only 57% of new NSV-2 infections are 
symptomatic. Clinically, the majority of symptomatic initial 
herpes lesions are classic grouped blisters on an erythema- 
tous base. At times the initial clinical episode is that of 
typical grouped blisters, but with a longer duration of 1 0  to 
14  days. While uncommon and representing 1 %  or fewer of 
new infections, severe iirst-episode genital herpes can be a 
significant systemic illness. Grouped blisters and erosions 
appear in the vagina, rectum, or on the penis with continued 
development of new blisters over 7 to 14  days. Lesions are 
bilaterally symmetrical, often extensive, and the inguinal 
lymph nodes can be enlarged bilaterally (Fig. 19-7). Fever 
and flu-like symptouis may be present, but in women the 
major complaint is vaginal pain and dysuria (herpetic vulvo- 
vaginitis).The whole illness may last 3 weeks or more. If the 
inoculation occurs in the rectal area, severe proctitis may 
occur from extensive erosions in the anal canal and on the 
rectal mucosa.The initial clinical episode of genital herpes is 
treated with oral acyclovir 200 mg five times a day or 400 
mg three times a day, famciclovir 250 mg three times a day, 
or valacyclovir 1000 mg twice a day, all for 7 to 10  days. 

Virtually all persons infected with HSV-2 will have 
recurrences, even if the initial infection was subclinical or 
asymptomatic. HSV-2 infection results in recurrences in the 
genital area six times more frequently than HSV-1. Twenty 
percent of persons with HSV-2 infection are truly asympto- 
matic, never having had either an initial lesion or recurrences. 
Twenty percent of patients have lesions they recognize as 
recurrent genital herpes and 60% have clinical lesions that 
are culture positive for HSV-2, but are unrecognized by the 
patient as being caused by genital herpes.This large group of 
persons with subclinical or unrecognized genital herpes is 
infectious, at least intermittently, and represents one factor 
in the increasing number of new HSV-2 infections. 

Typical recurrent genital herpes begins with a prodrome of 
burning, itching, or tingling. Usually within 24 h, red papules 
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Fig. iB-8 Re-". . -... .l...tal herpes. 

Fig. 194 Recurrent genital herpes. 
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ulceration. 

appear at the site, progress to blisters filled with clear fluid 
over 24 h, form erosions over the next 24 to 36 h, and heal 
in another 2 to 3 days (Figs 19-8 to 19-lO).The total duration 
of a typical outbreak of genital herpes is 7 days. Lesions are 
usually grouped blisten, and the coalescent grouped erosions 
they evolve into characteristically have a scalloped border. 
Erosions or ulcerations from genital herpes are usually very 
tender and not indurated (as opposed to the chancre of 
primary syphilis). Lesions tend to recur in the same anatomic 
region, although not at exactly the same site (as opposed to 
a fixed drug eruption). Less classic clinical manifestations are 
tiny erosions or linear fissures on the genital skin, Lesions 
occur on the vulva, vagina, and cervical mucosa, as well as 
the penile and vulva1 skin.The upper buttock is a common 
site for recurrent genital herpes in both men and women. 
Intraurethral genital herpes may present with dysuria and a 
clear penile discharge, and is usually misdiagnosed as a more 
common, nongonococcal urethritis such as Chlamydia or 
Ureaplasma. Inguinal adenopathy may be present. Looking 
into the urethra and culturing any erosions will establish the 
diagnosis. Recurrent genital herpes heals without scarring 
unless the lesion is secondarily infected. 

The natural history of untreated recurrent genital herpes is 
not well studied. Over the f is t  several years of infection, the 
frequency of recurrences often stays the same. Over longer 
periods (more than 3 to 5 yearn) the frequency of outbreaks 
decreases. 

Recurrent genital herpes is a problematic disease due to 
the social stigma associated with it. Because it is not curable, 
patients frequently demonstrate a significant emotional 
response when they are fint diagnosed.These include anger 
(at the presumed source of the infection), depression, guilt, 
and the feeling they are not worthy. During the visit the 
healthcare worker should ask about a patient's feelings 
surrounding the diagnosis and any psychological complica- 
tions that have occurred. This psychological component of 

genital herpes must be recognized, addressed directly with 
the patient, and managed for the therapy of recurrent genital 
herpes to be successful. 

Management of recurrent genital herpes should be indi- ! 
vidualized. A careful history, including a sexual history, 
should be obtained. Examination should include seeing the I 
patient during an active recurrence, so that the infection can I 
be confirmed. The diagnosis of recurrent genital herpes ! 
should not be made on clinical appearance alone because 
of the psychological impact of the diagnosis. The diagnosis 
is best confirmed by a viral culture or DFA examination, 
allowing for typing of the causative virus. 

Treatment depends on several factors including the 
frequency of recurrences, severity of recurrences, infection 
status of the sexual partner, and psychological impact of the 
infection on the patient. For patients with few or mildly 
symptomatic recurrences, treatment is often not necessary. 8 
Counseling regarding transmission risk is required. In 
patients with severe but infrequent recurrences or in those 
who have severe psychological complications, intermittent 
therapy may be useful. To be effective, intermittent therapy 
must be initiated at the earliest sign of an outbreak. The 
patient must be given the medication before the recurrence, 
so treatment can be started by the patient when the first 
symptoms appear. Intermittent therapy only reduces the 
duration of the average recurrence by about 1 day. However, 
it is a powerful tool in the patient who is totally overwhelmed 
by each outbreak.?he treatment of recurrent genital herpes 
is acyclovir 200 mg five times a day or 800 mg twice a day, 
or famciclovir 125 mg twice a day, both for 5 days. Valacy- 
clovir may be used at a dose of 500 mg twice a day for 3 days. 

For patients with frequent recurrences (more than 6 to 12 
per year), suppressive therapy is more reasonable. Acyclovir, 
400 mg twice a day, 200 mg three times a day, or 800 mg 
once a day will suppress 85% of recurrences, and 20% of 
patients will be recurrence-free during suppressive therapy. 
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>10 recurrences per year), or famciclovir, 250 mg twice a day, 
are equally effechve altematlves. In addihon, chronic suppres- 
sive therapy reduces asymptomatic shedding by almost 
95%.After 10  years of suppressive therapy a large number 
of patients can stop treatment with a substantial reduction 
in frequency of recurrences. Chronic suppressive therapy 1s 
very safe and laboratory monitonng is not required. 

Intrauterine and Neonatal Herpes Simplex Neo- 
natal herpes infections occurs in between 1 in 1400 and 1 
in 30,000 pregnancies, resulting in 1500 to 2200 cases of 
neonatal herpes annually in the US. Eighty-five percent of 
cases of neonatal herpes simplex infections occur at the time 
of delivery, 5% occur in utero with intact membranes, and 
10% to 15% occur from nonmaternal sources after delivery. 
In utero infection may result in fetal anomalies to include 
skin lesions and scan, limb hypoplasia, microcephaly, micro- 
phthalmos, encephalitis, chorioretinitis, and intracerehral 
calcifications. It is either fatal or complicated by permanent 
neurologic sequelae. 

Seventy percent of cases of neonatal herpes simplex 
are caused by HSV-2. Neonatal HSV-1 infections are usually 
acquired postnatally through contact with a person with 
omlabial disease, but can also occur intrapartum if the mother 
is genitally infected with HSV-1. The clinical spectrum of 
perinatally acquired neonatal herpes can be divided into 
three forms: 1) localized infection of the skin, eyes andlor 
mouth (SEM); 2) central nervous system (CNS) disease; and 
3) disseminated disease (encephalitis, hepatitis, pneumonia, 
and coagulopathy).The pattern of involvement at presenta- 
tion is important prognostically With treatment, localized 
disease (skin, eyes, or mouth) is rarely fatal, whereas brain or 
disseminated disease is fatal in 15% to 50% of neonates so 
affected. In treated neonates, long-term sequelae occur in 
10% of neonates with localized disease. More than 50% 
of cases of CNS or disseminated neonatal herpes suffer 
neurologic disability, 

In 68% of infected babies, skin vesicles are the presenting 
sign, and are a good source for virus recovery. However, 
39% of neonates with disseminated disease, 32% with CNS 
disease, and 17% with SEM disease never develop vesicular 
skin lesions. Because the incubation period may be as long 
as 3 weeks, and averages about 1 week, skin lesions and 
symptoms may not appear until the child has been discharged 
from hospital. 

The diagnosis of neonatal herpes is confirmed by viral 
culture or  preferably immediate DFA staining of material from 
skin or ocular lesions. CNS involvement is detected by PCR 
of the cerebrospinal fluid (CSF). PCR of the CSF is negative 
in 24% of cases of neonatal CNS herpes infection, so empiric 
therapy pending other testing may be required. Neonatal 
herpes infections are treated with intravenous acyclovir 
60 mgllcglday for 1 4  days for SEM disease and 2 1  days for 
CNS and disseminated disease. 

Seventy percent of mothers of infants with neonatal 
herpes simplex are asymptomatic at the time of delivery and 
have no history of genital herpes. Thus, extended history 
taking is of no value in predicting which pregnancies may 
be complicated by neonatal herpes. The most important 
predictors of infection appear to be the nature of the 
mother's infection at delivery (first episode versus recurrent), 

vulvar area. The risk of infect~on for an infant delivered 
vaginally when the mother has active rectrrrent genital 
herpes infection is between 2% and 5%, whereas it 1s 26% 
to 56% if the maternal infection at delivery is a first episode. 
One strategy to prevent neonatal HSV would be to prevent 
transmission of HSV to at-risk women during pregnancy, 
elimlnatlng m~tial HSV eplsodes during pregnancy. To 
accomplish this, pregnant women and their partners would 
be tested to identify discordant couples for HSV-1 and -2. If 
the woman is HSV-1 negative and the man 1s HSV-1 positive, 
orogenrtal contact dunng pregnancy should be avoided, and 
a condom should be used for all episodes of sexual contact. 
Valacyclovir suppression of the infected male could also be 
considered, but might have limited efficacy. If the woman is 
HSV-2 seronegative and her partner is HSV-2 seropositive, 
harrier protection for sexual contact dunng gestation is 
recommended, and valacyclovir suppression of the man 
could he cons~dered. This strategy has not been tested and 
could not be guaranteed to prevent all cases of neonatal 
HSV. At a minimum, discordant couples should be made 
aware of the increased rlsk to the fetus that acquisrtion of 
HSV by the mother dunng pregnancy presents 

The appropriate management of pregnancies compl~cated 
by genital herpes is complex and there are st111 areas of 
controversy. Routine prenatal cultures are not recommended 
for women with recurrent genltal herpes, as they do not 
predict shedding at the time of delivery. Such cultures may 
be of value in women w~th  primary genital herpes during 
pregnancy. Scalp electrodes should be avolded In dellvenes 
where cervical shedding of HSV is possible as they have 
been documented to Increase the nsk of infect~on of the 
newborn by up to seven-fold (Fig. 19-11). Vacuum-assisted 
dellvery also increases the relative risk of neonatal trans- 
mission of HSV by between 2 and 27 times. Genital HSV-1 
infection appears to be much more frequently transmitted 
intrapartum than HSV-2. The current recommendation is st111 
to perform cesarean section in the setting of active genital 
leslons or prodromal symptoms. This will reduce the risk 
of fransmlsslon of HSV to the infant from 8 %  to 1 %  for 
women who are culture pos~tive from the cervix at time of 
delivery However, this approach will not prevent all cases of 
neonatal herpes, is expensme, and has a hlgh maternal 

Fig. 19-11 Neonatal herpes, ascalp monitor was associated w ~ t h  
infection of th~s neonate. 
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Fig. 19-i2 Extensive 
congenital erosrons 
and vesicles healing 
wbth mticuiaie 
scarring (the erosion 
on the m was 
culture positive for 
HSV-1). 

morbidity. (US52.5 million to prevent each case of neonatal 
Irerpes, 1580 excless cesarian sections for every poor outcome 
case of neonatal HSV prevented, and 0.57 maternal deaths 
for every neonatal death prevented.) Because the ~ i s k  of 
neonatal herpes is much greater in mothers who experience 
their initial episode during pregnancy, anfiviral treatment 
of a11 initial episodes of genital HSV in pregnancy is 
recommended (except in the first month of gestation where 
there may be an increased risk of spontaneous abortion). 
Standard acyclovir doses for initial episodes (acyclovir 
400 mg twice a day fm 10 days) are recommended. This is 
especially true for all initial episodes in the third trimester. 
Chronic srtppressive therapy with acyclovir has h e n  used 
from 36 weeks gestation to delivery in women wfth an initial 
episode of genital FISV during pregnancy to reduce outbreaks 
and prevent the need for cesarean section.This approach has 
been recbmmehded by the American College of Obstetrics 
and Gynecology, and may also he considered ioi women 
wifh recurrent genital herpes, although this has not been 
documented to reduce the need Tor cesarean section. 

The condition of extensive congenital erosions and vestcles 
healing with reticulate scarring may represent intmuterine 
neonatal herpes simplex (Fig. 19-12). The condition is mre 
due to the rarity of intrauterine HSV infections, and usually 
fatal. Only a few children probably survive to present later in 
life with the characterishc widespread reticulate scarring oi 
the whole body. ms may explam the associated CCS meni- 
festationsseen in many affected children. One of the aurhors 
(TB) has seen a child with this conhtion who developed 
infrequent widespread cutaneous blisters from which HSV 
could be cultured. Modern obstetric practices which screen 
for herpes in pregnant women and prophylactic treatment 
with acyclowr in the third trimester may prevent the 
condition, explaining the lack of recent eases 

Eczema Herpeticum Infection wlth hewsvims in 
patients with atopic dermatitis may result in spread of herpes 
simplex throughout the eczematous areas (Kaposi varicelli- 
form emption). In a large series it was found to be closely 
associated with severe and under-treated atopic dermatitis, 
and an elevated IgE level, but was not associazed with recent 

Rg. is-1s tczema nerperlcurn, sunoen aRpearence of Uniform 
erosions, accentuated in areas of active dennaiitis. 

systemic stemid usage. Cutaneous dissemination of HSV-1 
or -2 may also occur in severe seborrheic dermatitis, scabies, 
Darier's disease, benign familial pemphigus, pemphigus 
(faliaceus or vulgarisj, pemphigoid, Wiskott-Aldrich syn- 
drome, or burns. In its severest farm, hundreds of umbilicated 
vesicles may be present at the onset, with fever and regtonal 
adenopathy. Although the cutaneous emptlon is alarming, 
the disease is often self-limited in healthy individuals. Much 
milder cases are much more common and probably g~ nn- 
recognized and untreated. They present as a few superficial 
emsions or even small papules (Fig. 19-W).Topical immune 
madulators therapy may be complicated by erzema herpe- 
ticum in about 2% of patients. Depending on the severity 
of the disease, elther intravenous or oral acyclovir therapy 
should be given in all cases of Kaposi varicelltfom eruption. 

lmmunocompromised Patients In patients with 
immunosupptession of the cell-mediated immune system by 
cytotoxic agents, corticosteroids, or congenital or acquired 
immunodeficiency, primary and recurrent cases of herpes 
simplex are more severe, more persistent, and more sympto- 
mabc. 1n some settings (such as in bone marrow transpknt 
recipients), the risk of severe reactivation is so high that 
prophylactic systemtc antivimls are administered. In immuno- 
suppressed patients, any erosive mucocutaneous lesion 
should be considered helpes simplex until proved otherwise, 
especially lesions ~n the genital and omlabial regions, 
Atyptcal morphologies are also seen. 

Typically, lesions appear as erosions or crusts (Figs 19-14 
to Fig 19-16).The early vesicular lesions may be transieht or 
never seen. The three clinical halhnarks of herpes simplex 
infection are pain, an active vesicular border, and a scalloped 
piphew.  Untreated erosive lesions may gradually expand, 
but they may also remain fixed and even become papular or 
vegetative, mimicking a wart of granulation tissue. In the 
ml mucosa numerous erosions may be seen, involving all 
surfaces (as opposed to only the hard, keratinized surfaces 
usually involved by recurrent oral herpes simplex in the 
immunocompetent hostl. The tongue may be affected wth  
geometncfissures on the central domal surface, Symptomatic 
stomatitis associated wilh cancer chemotherapy is at times 
caused or exacerbated hy HSV infection. Herpetic whitlow 
pmsents as a painful paronychia that is initiany vesicular and 
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Fig. 19-15 Herpes 
simplex, HSV-I, in a 
patient with AIDS. 

involves the lateral or proximal nailfolds. Untreated, it may 
lead to loss of the nail plate and ulceration of a large portion 
of the digit. 

Desp~te the frequent and severe skin infectrons caused by 
HSV in the immunosuppressed, visceral dissemination is un- 
usual. Extens~on of oral HSV into the esophagus or trachea 
may develop spontaneously or as a complication of intuba- 
tion through an infected oropharynx. Ocular involvement 
can occur from direct inoculation and if lesions are present 
around the eye, careful ophthalmologic evaluation a required. 

In an ~mmunosuppressed host, since most lesions are 
ulcerative and not vesicular, Tzanck smears are of less value. 
Viral cultures taken from the ulcer margin are positive. DFA 
testing is specific and rapid, and is very useful in immuno- 
suppressed hosts in whom therapeutic decisions need to be 
made expedit~ously. At times, these tests are negative, but 
a skin blopsy w~ll  show typ~cal herpet~c changes in the 
epithelium adjacent to the ulcerahon. 

Therapy often can be lnstltuted on clinical grounds pending 
confirmatory tests. Acyclovir 400 mg orally three times a 
day, famciclovir 500 mg twice a day, or valacyclovir I g twice 
a day, all for 5 to 1 0  days. Therapy should contrnne until 
lesions are essentially healed. In severe infection, or in the 
hospitalized patient with moderate dlsease, intravenous 
acyclovir (5 mgtkg) can beg~ven initially to contml the disease. 

Fig. 19-16 Herpes simplex, HSV-2, infected areas spontaneously 
heal while new erosions appear. 

In patlents with acquired immune deficiency syndrome 
(AIDS) and those with persistent immunosuppression, 
consideration should be given to chronic suppressive therapy 
with acyclovir, 400 to 800 mg twice or three times a day, or 
valacyclovrr or famciclovir, both at a dose of 500 mg Lwice 
a day. 

Long-duration treatment with acyclovir and its analogs, or 
treatment of large herpehc ulcerations, may be complicated 
by the development of acyclovir resistance. Antivml resist- 
ance is suspected if maximum oral doses of acyclovir, 
valacydovir, or famciclovir do not lead to improvement. 
Intravenous acyclovir, except if given by constant infusion, 
will also Invariably Iail in such cases. Resistance to one drug 
is associated with resistance to all three of these drugs and 
is usually due to loss of the viral thymidme kinase. HSV 
isolates can he tested for sens~tivity to acyclovir and some 
other antivirals.The standard treatment of acyclovir-resistant 
herpes simplex is intravenous foscarnet. In cases intolerant 
of or resistant to foscarnet, Intravenous crdofovir may be 
used. Smaller lesions can sometimes be treated with topical 
tnfluorothymidme (Vroptic) with or without topical or intra- 
lesional interferon (1FN)-u. lmrquimod may be of benefit in 
healing these lesions. Destruction of small les~ons by desicca- 
tion followed by the above therapies may also be of benefit. 

Histopathology 
The ves~cles of herpes simplex are ihtraepidermal.The affected 
epidermis and adjacent Inflamed dermis are infiltrated with 
leukocytes and a serous exudate contalnlng drssociated cells 
collects to form the vesicle.There is ballooning degeneratron 
of the epidermal cells to produce acantholysls. The most 
characteristic feature is the presence of multinucleated giant 
tens which tend to mold together forming a crude jigsaw 
puzzle appearance. The steel-gray color of the nucleus and 
peripheral condensation of the nucleoplasm may be clues to 
HSV infection, even if multinucleate cells are not seen. 
Immunoperox~dase stains can detect herpes simplex infec- 
tion even in paraffin-fmed tissue, allowing the diagnosis to be 
absolutely confirmed from histologic material. 

Differential Diagnosis 
Hetpes labialis mmt most frequently be differentiated from 
impetigo. Herpetic lesions are composed of groups of tense, 
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Varicella 
Varicella, commonly known as chickenpox, is the primary 
infection with theVZV. In temperate regions, 90% of cases 
occur in children younger than 10  years of age. In tropical 
countries, however, varicella tends to be a disease of 
teenagers.The incubation period is 1 0  t o  2 1  days (usually 14 
to 1 5  days).Transmission is by direct contact with the lesions 
and by the respiratory route, with initial viral replication in 
the nasopharynx and conjunctiva.There is an initial viremia 
between days 4 and 6 seeding the liver, spleen, lungs, and 
perhaps other 0rgans.A secondary viremia occurs at days 11 
to 20, resulting in infection of the epidermis and the appear- 
ance of the characteristic skin lesions. Individuals are 
infectious for at least 4 days before and 5 days after the 
appearance of the exauthem. Low-grade fever, malaise, and 
headache are usually present but slight. The severity of the 
disease is age dependent, with adults having more severe 
disease and a greater risk of visceral disease. In healthy 
children the death rate from varicella is 1.4 in 100,000 cases; 
in adults, 30.9 in 100,000 cases.As with most viral infections, 
immunosuppression may worsen the course of the disease. 
Lifelong immunity follows varicella and second episodes 01 
"varicella" indicate either immunosuppression or another 
v i~a l  infection such as coxsacl~ievirus. 

Fig. 19-17 Varicella 

Varicella is characterized by a vesicular eruption consist- 
ing of delicate "teardrop" vesicles on an erythematous base 
(figs 19-17 and 19-18).The eruption starts with faint macules 
that develop rapidly into vesicles within 24 h. Successive 
fresh crops of vesicles appear for a few days, mainly on the 
trunk, face, and oral mucosa. Initially, the exanthem may be 
limited to sun-exposed areas, the diaper area of infants, or  
sites of inflammation.The vesicles quickly become pustular, 
umbilicated, then crusted. Lesions tend not to scar, but larger 
lesions and those that become secondarily infected may heal 
with a characteristic round, depressed scar. 

Secondary bacterial infection with Stnphylococcus nurezrs 
or a streptococcal organism is the most common complica- 
tion of varicella. Rarely, it may be complicated by osteo- 
myelitis, other deep-seated infections or septicemia. Other 
complications are rare. Pneumonia is uncommon in normal 
children but is seen in 1 in 400 adults with varicella. It may 
be baclerial or  caused by the varicella, a difficult differential 
diagnosis. Cerebellar ataxia and encephalitis are the most 
common neurologic complications.Asymptomatic myocarditis 
and hepatitis are not uncommon in children with varicella, 
but these conditions are rarely significant and resolve spontan- 
eously with no treatment. Reye syndrome, a syndrome of 
hepatitis and acute encephalopathy, is associated with the 
use of aspirin to treat the symptoms of varicella. Aspiiin is 
absolutely contraindicated in patients with varicella. Any 



Herpesvirus Group 377 
-~** c- a > = . 2.- b - - &:--5zT - 

chlld with varicella and severe vomihng should be referred 
immediately to exclude Reyo syndrome, Symptomatic 
thrombocytopenia 1s a rare manifestahon of varicella, which 
can occur eitber w ~ t h  the exanthem or several weeks after. 
Purpura fulminans, a form of dissemmated intaxvascular 
coagulation associated with low levels of protein C and S, 
may complicate varicella. 

The diagnosis of varicella is easily made clinrcally. A 
Tzanck smear from a vesicle wrll usually show cbaracter~stic 
multinucleate giant cells. If needed, the most useful elmical 
test is a DFA test, whlch is rapid and w~l l  both confirm the 
infection and type the virus. Since theVZV grows poorly and 
slowly in the laboratory, viral culture is mrely indicated. 

Treatment 
Both immnnocompetent children and adults with varicella 
benefit from acyclovir therapy if started early (within 24 h of 

. the appearance of the empt~on).Tberapy does not appear to 
alter the development of adequate ~mmunity to reinfection. 
Because the complications of varicella are infrequent In 
children, routine treatment is not recommended; therapeutic 
decisions are made on a case-by-case basis.Acyclovir therapy 
seems to benefit most secondary cases w~thin a household, 
which tend to be more severe than the index case. In this 
setting, therapy can be mstttuted earlier. Therapy does not, 
however, return children to school sooner and the Impact on 
parental work days missed is not known.The dose i s  20 mgl 
kg (maximum 800 mg per dose) four times a day for 5 days 
Aspinn and other sahcylates should not be used as 
antipyretics in varicella because their use Increases the risk 
of Reye syndmme.Topical antipmritlc lotions, oatmeal bath$, 
dressing the patient in light, cool, clothing, and keeping the 
environment cool may all relieve some of the symptoma- 
tology. Children living in warm homes and kept very warm 
with clothing have anecdotally been observed to have more 
numerous skin lesions. Chldren with atopic dermatitis, 
Darier's disease, congenital ichthyosiform erythmdenna, 
diabetes, cystic fibrosis, cond~trons requiring chron~c sahcylate 
or steroid therapy, and inborn ermrs of metabolism should be 
treated with acyclovir smce they may suffer more compl~cations 
or exacerbations of their underlying dlness wtth varicella. 

Because varicella is more severe and compl~cations 
are more common in adults, treatment is recommended in 
adolescents and adults (13 and older).The dose IS 800 mg four 
or five times a day for 5 days. Severe, fulmmant cutaneous 
disease and vlsceral complications are treated wlth intra- 
venous acyclovir 10 mgllcg every 8 8, adjusted for creatmine 
clearance. If the patlent is hospitalized for therapy, strict 
isolation a required. Pahents with vancella should not be 
admrtted to wards with ~mmunocompromised hosts or onto 
pediatric wards, but rather are best placed on wards with 
healthy patients recovering from acute trauma. 

Pfegnant Women and Neonates Maternal infection 
w ~ t h  the VZV during the first 20 weeks of gestation may 
result in a syndrome of congenital ma l fma i~ons  (congenlzal 
vancella syndrome) as well as severe illness in the mother. 
In one study, 4 of 31 women with vancella in pregnancy 
developed varicella pneumonia. The risk for spontaneous 
abortion by 20 weeks 1s 3%; in an addihonaI0.7% ofpreg- 
nancies, fetal d ~ a t h  occurs after 20 weeks.The rrsk of ptetenn 
labor, as reported in various studies, has varied from no 

~ b r e a s e  to a three-fold increase. Severe varicella and variedla 
pneumonia or disseminated disease in pregnancy should be 
treated wlth intravenous acyclovir. The value of oral acy- 
clovir in other patterns of varicella in pregnancy is unknown. 

Vancella zoster immune globul~n WIG) should not be 
given once the pregnant woman has developed vancella. 
VZIG should be given for significant exposures (see below) 
within the fink 72 to 96 h to ameliorate maternal varicella 
and prevent complications Its use should be limited to 
seronegative women because of its cost and the high rate 
of asymptomatic infection in the US. The lack of a history of 
prior varteella is associated wlth seronegativity in only 20% 
or fewer of the US population 

Congenrtal varicella syndrome is charactenzed by a senes 
of anomalieri, including hypoplastic limbs (usually unilateral 
and lower extremity), cutaneous scan, and ocular and CNS 
disease. Female fetuses are affected more commonly than 
males.The overall m k  for this syndrome 1s between 1 %  and 
2% (the former figure from the largest series). The highest 
nsk a from maternal varicella between weeks 13 and 20 
where the risk is 2%. Infection of the f e tu~  in utero may 
result in zosfer occurnng postnatally, often in the first 2 years 
of life. This occurs in about 1% of varicella-complicated 
pregnancies and the risk for this complication is greatest in 
varicella occurring In weeks 25 to 36 of gestation.The value 
of VZIG in preventing or modifying fetal compl~cations 
of maternal varicella is unknown. In one study, h o w m ,  of 
97 patients with varicella in pregnancy who were treated 
with VZIG, none had complications of congenital varicella 
syndrome or infantile zoster, suggesting some efficacy for 
VZIG Although appareoely safe in pregnancy, acyclovir's 
efficacy in preventing fetal complications of maternal 
varicella 1s unknown. 

Lf the mother develops vancella between 5 days before 
and 2 days after delivezy, neonatal varicella can occur and be 
severe, as transplacental delivery of antlvarrcella antibody 
has beeti madequate. These neonates develop varicella at 5 
to 1 0  days of age. In such eases the administration ofVZIG 
is warranted and acyclovir therapy intravenously should be 
eonsidered. 

Varicelk Vaccine Live attenuated viral vaccine forvari- 
cella is a currently recommended childhood immunizationA 
single dose is recommended for children aged 1 to 12, and 

j 
persons aged 13 and older should receive two vaccinations 4 
to 8 weeks apart.Tlre vaccine 1s less protective if given before 
15 months of age. Complications are uncommon. A mild 
skin eruption from which v m s  can usually not be isolated, ! 
occurring locally at the injechon slte within 2 days or 
generalized 1 to 3 weeks after immunizahon, occun in 6% 
of children. In healthy children, the vacuneis very efftcacious, 
with 97% efficacy during the first yea? and 84% efficacy for 
the next 8 yean. Household exposures resulted in a 12% 
rate of breakthrough varicella, well below the expected 
90%. Many of the breakthrough cases were mild and many 2 
of the skin lesions were not vesicular (see modified varicella- E 

hke synd~ome below). Prevention of severe varicella is 
virtually lo@%, even when the vaccine IS given within 36 h 
of exposure. Immunized children with no detectable anti- 
body also have reduced seventy of varicella after exposure. 
Secondary complications of varicella Including scarring are 
virtually eliminated by vac&ahon. Antibodies appear to 
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exposure to ch~ldren with vancella may stimulate immunity, 
widespread var~cella vacclne usage may result in increased 
zoster rates in adults. 

Household exposure of immunosuppressed ch~ldren to 
recently immunized s~bl~ngs does not appear to pose a 
great risk. Children whose leukernla 1s in rem~ssion are also 
protected by the vaccine but may require three doses. Leuke- 
mic ch~ldren still receiving chemotherapy have a complica- 
tion rate from vacclnat~on (usually a vancella-like eruption) 
approaching 50%. They may require acyclovir therapy. 
Unprotected close contacts developed varicella 15% of the 
time. In leukem~c children, adequate immunization results in 
complete immunity in some and partial immunity in the rest, 
protecting them from severe varicella, Immunization also 
reduces the attack rate for zoster in leukemic ch~ldren. 

Modified Varicella-Like Syndrome 
Ch~ldren immun~zed with live attenuated varicella vaccine 
may develop varicella of reduced severity on exposure to 
natural varicella.This has been called modrped vancelln-like 
syndrome (MVLS). The frequency of MVLS a between 0% 
and 2.7% per year and children with lower antibody titers 
are more likely to develop MVLS.The illness occnn an average 
of 15  days after exposure to var~cella and consists pnmarily 
of macules and papules wlth relatrvely few vesicles. The 
average number of lesions is about 35 to 50, compared with 
natural vancella, which usually has about 300 lesions. The 
majority of patients are afebrile and the illness is mdd, 
lasting fewer than 5 days on average. 

lmm~nocompromised Patients Varicella cases can 
be extremely severe and even fatal in immunosuppressed 
patients, especially in individuals with impaired cell- 
mediated immunity. Before effective antiviral therapy nearly 
one-third of children with cancer developed complications of 
varicella and 7% died. In this setting, varicella pneumonia, 
hepatitis, and encephalitis are frequent. Prior varicella does 
not always protect the immunosuppressed host from multiple 
episodes.The skin lesions in the immunosuppressed host are 
usually identical to varicella in the healthy host; however, 
the number of lesions may be numerous (Fig. 19-19). In 
an immunosuppressed patient, the lesions more frequently 
become necrotic and ulcemtion may occur. Even if the 
lesions are few, the size of the lesion may be large (up to 
several centimeters) and necrosis of the full thickness of the 
dermis may occur. In HIV infection, varicella may be severe 
and fatal.Atypical cases of a few scattered lesions without a 
dermatomal distribution usually represent reactivation 
disease with dissemination. Chronic varicella may complicate 
HIV infection, resulting in ulcerative (ecthymatous) or  hyper- 
keratotic (verrucous) lesions.These patterns of infection may 
be associated with acyclovir resistance. 

The degree of immunosuppression likely to result in 
severe varicella has been a matter of debate. There are case 
reports of severe and even fatal varicella in otherwise 
healthy children given short courses of oral steroids or even 
using only inhaled steroids. In a case-control study, however, 
corticosteroid use did not appear to be a risk factor for the 
development of severe varicella. In the UK, any patient 
receiving or having received systemic steroids in the prior 
3 months, regardless of dose, is considered at increased risk 

for severe varicella. Inhaled steroids are not considered an 
indtcation for prophylactic VZIG or antlv~ml treatment. 
A "hlgh-risk" or s~gn~ficant exposure had been defined as: 1) 
household contact, i.e. living m the same house as a case 
of chickenpox or zoster, 2) face-to-face contact w~ th  a case of 
chickenpox for at least 5 min; 3) contact indoors w ~ t h  a case 
of chickenpox or herpes zoster for more than 1 h or, mthin 
a hospital settmg, a case of chickenpox or herpes zoster in an 
adjacent bed or the same open ward. Immunosuppressed 
children w ~ t h  no pnor history of var~cella and a high-nsk 
exposure should be treated with VZLG as soon as possible 
after exposure (within 96 h). Pre-engraftment bone marrow 
transplant patlents should be treated the same. VZIG 
treatment does not reduce the frequency of infection, but it 
does reduce the seventy of infect~on and complications. 
The value of prophylacbc antivitals is unknown. Parents of 
immunosuppressed children and their doctors should be 
aware that severe disease can occur and the parenk counseled 
to return immediately after significant expasure or  $ 
varicella develops. 

An unusual variant of recurrent varicella is seen in elderly 
patients w ~ t h  a history of varicelIa in childhood, who have a 
malignancy of the bone marrow and are on chemothempy. 
They develop a mild illness with 1 0  to 40 w~despreadles~ons 
and usually no systemic findings. This type of recurrent 
vancella tends to relapse. It is different from typical varicella 
as all the lesions are in a single stage of development and for 
this reason could be easily confused with smallpox. 

Ideally, management of varicella ~n the immunocomprom- 
ised patient would ~nvolve prevention through the use of 
varicella vaccination before immunosuppress~on.Vacc~nation 
is safe 11 the person 1s more than 1 year from induct~on 
chemotherapy, chemotherapy is halted amund the trme 
of vaccination, and the lymphocyte count is h~gher than 
700/mm3. Intravenous acyclovir at a dose of 10 mglkg three 
times a day (or 500 mglm2 in children) 1s glven as soon as the 
diagnosis of varicella is suspected. Intravenous therapy is 
continued until 2 days after all n w  ves~cles have stopped 
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Oral antivirals are continued for a minimum of 10  days of 
treatment.VZIG is of no proven benefit once clinical disease 
has developed, but may be  given if the patient has severe 
life-threaten~ng disease and is not responding to intravenous 
acyclovir. 

In Hwinfected adults, treatment is individualized. Persons 
with typical varicella should be evaluated for the presence of 
pneumonia or hepatita. Valacyclovir, 1 g three times a day; 
famciclovir, 500 mg three times a day; or acyclovir, 800 mg 
every 4 h may be used if M visceral complications are present. 
The former two agents may be preferable to acyclovir 
because of their enhanced oral bioavailability.visceral disease 
mandates intravenous therapy. If the response to oral 
antiviral agents is not rapid, intravenous acyclovir therapy 
should be instituted.Antivira1 treatment must be continued 
until all les~ons are completely healed. Most cases of chronic 
or acyclovir-resistant VZV infection are assocrated with 
initial inadequate oral doses of acyclovir (either too short in 
duration, too low a dose, or in patients with gastrointestinal 
disease, in whom reduced gastrointestinal absorption may be 
associated with inadequate blood levels of acyclovir). 
Atypical disseminated cases must be treated aggressively 
until all lesions resolve. The diagnosis of acyclovir-resistant 
VZV infection may be difficult. Acyclovir-resistantVZV strains 
may he hard to culture and sensitivity testing is still not 
standardized or readily available forVZV. Acyclovir-resistant 
varicella is treated with foscarnet and in cases failing that 
agent, cidofovir. 
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Zoster (Shingles, Herpes Zoster) 
Zoster is caused by reactivation of VZV Following primary 
infection or vaccination,VZV remains latent in the sensory 

dorsal root ganglion cells. The vlms begins to replicate at 
some later time, traveling down the sensoIy nerve into the 
skin. Other than immunosuppression and age the factors 
involved m reactivation are unknown. 

The incidence of zoster Increases with age. Below the age 
of 45, the annual incidence is less than 1 in 1000 persons. 
Among patlents older than 75 years of age, the rate is more 
than four tlmes gteater. For white persons older than 80 
years of age, the lifetime risk of developing zoster is 10% to 
30%. For unknown reasons being nonwhite reduces the risk 
for herpes zoster, with African Americans being four times 
less likely to develop zoster. Women may have a slightly 
greater risk of developing zoster when compared to men. 
Immunosuppression, especially hematologic malignancy and 
H N  infection, dramatically increase the nsk for zoster. In 
HN-infected persons the annual Incidence is 30 in 1000 
persons, or an annual risk of 3%. Wtth the universal use of 
varlcella vaccination and decrease in pediatric and 
adolescent varicella cases, older persons will no longer have 
periodic boosts of the anti-VZV immune activity. This may 
result in an increase in the incidence of zoster. 

Herpes zoster classically occurs unilatemlly within the 
distribution of a cranial or spinal sensory nerve, often with 
some overflow ~ n t o  the dermatomes above and below. 
The dermatomes most frequently affected are the thoracic 
(55%), cranial (20%, wlth the trigemnal nerve being the 
most common s~ngle nerve involved), lumbar (15%), and 
sacral (5%). The cutaneous eruption is frequently preceded 
by one to several days of pain in the affected area, although 
the pain may appear simultaneously or even follow~ng the 
skin eruption or the eruption may he painless.The eruption 
initially presents as papules and plaques of erythema in the 
dermatome. Within hours the plaques develop blisters (Figs 
19-20 to 19-22). Lesions continue to appear for several days. 
The erupt.ion may have few lesions or reach total confluence 

Flg. 19-20 Herpes zoster, classic dermatomal distribution 
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in the dermatome. Lesions may become hemorrhagic, 
necrotic, or bullous. Rarely, the patient may have pain, but 
no skin lesions (zoster sine herpete).'Ihere is a correlation 
with the pain severity and extent of the skin lesions, and 
elderly persons tend to have more severe pain. In patients 
under 30  years of age, the pain may be minimal. It is not 
uncommon for there to be scattered lesions outside the 
dermatome, usually fewer than 20. In the typical case, new 
vesicles appear for 1 to 5 days, become pustular, crust, and 
heal. The total duration of the eruption depends on three 
factors: patient age, severity of eruption, and presence of 
underlying immunosuppression. In younger patients, the 
total duration is 2 to 3 weeks, whereas in elderly patients, 
the cutaneous lesions of zoster may require 6 weeks or  more 
to heal. Scarring is more common in elderly and immuno- 
suppressed patients (Fig. 19-23). Scarring also correlates 
with the severity of the initiaI eruption. Lesions may develop 
on the mucous membranes within the mouth in zoster of the 
maxillary or mandibular division of the facial nerve or in 
the vagina in zoster in the S2 or  53 dermatome. Zoster may 
appear in recent surgical scars. 

Disseminated Herpes Zoster Disseminated herpes 
zoster is defined as more than 20 lesions outside the affected 
dermatome. It occurs ch~efly in old or debil~tated md~v~duals,  

Fig. 19-23 Herpes mster, necrotic, in an elderly patlent. 

Fig. 1424 Herpes 
roster, Involvement 
of the V1 
dermatome, 

especially in patients with lymphoreticular malignancy or 
AIDS. Low levels of serum antibody against VZVare a highly 
significant risk factor in predicting dissemination of disease. 
The dermatomal lesions are sometimes hemorrhagic or 
gangrenous.The outlying vesicles or  bullae, which are usually 
not grouped, rrsemble varicella and are often umbilicated 
and may be hemorrhagic.Visceral dissemination to the lungs 
and CNS may occur in the setting of disseminated zoster. 
Disseminated zoster requires careful evaluation and systemic 
antiviral therapyThis would initially be intravenous acyclovir, 
which may be changed to an oral antiviral agent once 
visceral involvement has been excluded and the patient has 
received at least 2 to 3 days of intravenous therapy 

Ophthalmic Zoster In herpes zoster ophthalmicus, the 
ophthalmic division of the fifth cranial nerve is involved. If 
the external division of the nasociliary branch is affected, 
with vesicles on the side and tip of the nose (Hutchinson's 
sign), the eye is involved 76% of the time, as compared with 
34% when it is not involved (Fig. 19-24).Vesicles on the lid 
margin are virtually always associated with ocular involve- 



ment. In any case, the patient with ophthalmic mster should 
be seen by an ophthalmologist. Systemic an t iv i l  thecapy 
should be started immediately, pending ophthalmoIogic 
evaluation, Ocular involvement is most commonly in the 
form of uveitis (92%) and kenititis 00%). Less common but 
more severe complications include glaucoma, optic neuritis, 
encephalitis, hemiplegia, and acute retinal necrosis. These 
complications are reduced isom 50% of patients with herpes 
zoster ophthdmieus to 20% to 30% with effective antiviral 
therapy. Unl~ke the cutaneous lesions, ocular lesions of mster 
and their complications tend to recur, sometimes as long as 
10 years after the zoster episode. 

Other COrnplications Motor nerve neuropathy occun 
In about 3% of patienfs with zoster and is three times more 
common if zoster is associated with underlying malignancy 
(Efg. 19-25). Seventy-five percent of cases slowly rewxer, 
leaving 25% with some residual motor deficit. If the sacral 
dennatome 53 or less often $2 or S4 e involved, urinary 
hesitancy or actual urinary retention may occur. Hematuria 
and pyuria may also be present. The prognosis is good for 
complete recovery. Similarly pseudo-obstruction, colonlc 
spasm, dilation, obstipation, constipation, and reduced anai 
sphincter tone can ofcur with thoracic (T6 to TIZ), lumbar, 
M sacral zoster. Recovery is complete. Maxillary and 
mandibular alveoIar bone necrosis may occur an average of 
30 days after zoster of the maxillary or mandibular bmnches 
of the trigeminal nerve. Limited or widespread. loss of teeth 
may mult. 

Ramsay Hunt syndrome results from involvement of the 
facial and auditory nerves by VSV: Herpetir: inflammation 
of the genialate ganglion is felt to be the cause of this 
syndrome. The presenting features include zzmter of the 
external ear or tympanic membrane; herpes auricularis 
with ipsilatml facial pa~alysiri, or  herpes aurieularls, facial 
paralysis, and auditoty symptoms. Auditory symptom$ 
include mild to severe tinnitus, deafness, vertigo, nausea and 
vomiting, and nystagmus. 

Delayed contralateral hemiparesis is a rare but serious 
camplication of herpes zoster that occurs weeks to months 

(mean 7 weeks) after an episode of zoster affecting the first 
branch of the trigeminal nerve, By dlrect extension along the. 
intracranial branches of the trigeminal n w e ,  VZV gains 
access to the CNS and infects the cerebral arteries. Patients 
present with headache and hemiplegia. Arteriagmphy is 
diagnostic, demonstrating thrombosis of the anterior or nuddle 
c e d r a l  artery. Since this is due to vim1 ~nvasion of the blood 
vesselr, systemic antiviral therapy is beneficial. 

Treatment 
Middle-aged and elderly patients are ntged to restrict their 
physical wtivities or even stay home in bed for a few days. 
Bed rest may be of parammunt importance in the prettention 
of neuralgia.Younger patients may usually continue with thefr 
customary activities. Local applications of heat, as with an 
electric heating pad or a hot-water bottle, are recommended. 
Simple local application of gentle pressure with the hand or 
with an abdominal hinder often gives g m t  relief. 

Antiviral therapy if the cornerstone in the management of 
herpes zwter.'The main benefit of therapy is in reduction of 
the duration of zoster-associated pain, Therefore, treatment 
in imnunocompetentpatfents is restricted to those at highest 
risk for pefsistent pain-those over 50 yeas  of age. Excep- 
tions ace patients with very painful or severe cases of zoster, 
ophthalmic zoster, Ramsay Hunt syndrome, all immuno- 
suppressed patients, cutaneous or visceral di~seminat~on, 
and patients with motor nerve invdvement. In the most 
severe cases, especially in ophthalmic m t e r  and dissem- 
inated zaster, initial intravenous therapy may he considered. 
Therapy should be started as soon as the diagnosis is 
confirmed, preferably within the first 3 o r 4  days. In immuno- 
competent patients, the efficacy of starting treatment beyond 
this time is nnknown.Treahnent leads to more rapid tesolu- 
eim of the skjn lesions and, most importantly1 snbstantially 
decreases the duration ofzwter-associated pain.VaIacyclovir 
(1000 mg) and famciclovir (SOOmg), may be given three 
times a day. These agents are as effeetive as or superior lo 1 
acyclovir (800mg five times a day), probably because of 
better absorption and the [act that higher blood ieyek are 

1 
1 

achieved.They ase as safe as acyclov~r. If not contmindicated I 
they are preferred 

In the immunocompetent host 7 days oi  treatment has been 
shown to be as effective as 21 days of tteatmenni.Valacyclovir 
and fmciclovir must be dose adjusted in patients with tenal I 
impairment. In an eldepty patient, if the rewl status is 
unkmwn, the newer agents may be started at twice a day 

i 
dosing (which is almost a s  effective) pending evaluation of 

I 
i 

renal function, or acyclovir can be used. For patients with i 
renal failure (creatinine clearance of c25 mL/min), acycbvir 
is preferable. 

In the immunosuppressed patient an antiviral agent 
should always be given because of the increased cisk of i 
dissemination and wtm-associated complications.The doses 
are   den tical to those used in immunocompetent hosts. In 
immumnppresied patients with ophthalmic zoster, dissem- 
inated zoster or Ramsay Hunt syndrome, and in patientshiil- 
in$ oral therapy, intravenous acyclovir should be used at a dose 
of 10 mglkg three times a day, adlusted for send function. 

.I 

Zoster-Associated Pain (Posfherpfic Neuralgia) 
Pain is the mast troublesomesymptom of zwter. Eighty-four 
percent of patients over the age of 50 d l 1  have pain 
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en~ption.Various terminology is used to classify the pain.The 
simplest approach is to term all pain occurring immediately 
preceding or after zoster "zoster-associated pain" (ZAP). 
Another classification system separates acute pain (within 
tlle first 30  days), subacute pain (between 30 and 120 days), 
and chronic pain (lasting >I20 days). 

Two different mechanisms are proposed to cause ZAP: 
sensitization and deafferentation. Nociceptors (sensory nerves 
mediating pain) become sensitized following injury, resulting 
in ongoing discharge and hyperexcitability (peripheral sensi- 
tization). Prolonged discharge of the nociceptor enhances 
the dorsal horn neurons to afferent stimuli and expands the 
dorsal horn neuron's receptive field (central sensitization), 
leading to allodynia and hyperalgesia. In addition, neural 
destruction causes spontaneous activity in deafferented central 
neurons, generating constant pain. The spinal terminals of 
mechanoreceptors may contact receptors formerly occupied 
by C-fibers, leading to hyperalgesia and allodynia. The loss 
of function or  death of dorsal horn neurons, which have 
an inhibitory effect on adjacent neurons, contributes to an 
increase in activity being transmitted up the spinal cord.The 
central sensitization is initially tempolary (self-limited), but 
may become permanent. 

The quality of the pain associated with herpes zoster varies, 
but three basic types have been described. There is the 
constant, monotonous, usually burning or deep, aching pain; 
the shooting, lancinating (neuritic) pain; and triggered pain. 
The latter is usually allodynia (pain with normal nonpainful 
stimuli such as light touch) or hyperalgesia (severe pain 
produced by a sti~nulus normally producing mild pain).The 
character and quality of acute zoster pain is identical to the 
pain that persists after the skin lesions have healed, although 
they be mediated by different mechanisms. 

The rate of resolution of pain following herpes zoster is 
reported over a wide range. The following data are from a 
prospective study and do not represent selected patients as 
are recruited in drug trials for herpes zoster.The tendency to 
have persistent pain is age dependent, occurring for longer 
than 1 month in only 2% of persons under 40 years of age. 
Fifty percent of persons over 60 years of age and 75% of 
those over 70 years of age continue to have pain beyond 
1 month. Although the natural history is for gradual 
improvement in persons over 70 years, 25% have some pain 
at 3 months and 10% have pain at 1 year. Severe pain lasting 
longer than 1 year is uncommon, but 8% of persons over 60 
have mild pain and 2% still have moderate pain at 1 year. 

ZAP, especially that of long duration, is very difficult to 
manage. Adequate medication should be provided to control 
the pain from the first visit, Once established, neuropathic 
pain is very difficult to control. Every effort should be made 
to prevent neuronal damage. In addition, chronic pain may 
lead to depression, complicating management of the pain. 
Patients with persistent moderate-to-severe pain may benefit 
from referral to a pain clinic. W~th this background, the 
importance of early and adequate antiviral therapy and pain 
control cannot be overemphasized. 

Oral antiviral agents are recommended in all patients 
over 50  with pain in whom blisters are still present, even if 
they are not given within the first 96 h of the eruption. Oral 
analgesia should be maximized using acetaminophen, 
nonsteroidal anti-inflammatory dntgs (NSAIDs), and opiate 

hours may reduce pain, but the application itself may cause 
burning and the benefits are modest. Local anesthetics, such 
as 10% lidocaine in gel form, 5% Iidocaine-prilocaine, or 
lidocaine patches (Lidoderm), may acutely reduce pain. 
These topical measures may provide some short-term 
analgesic effect, but do not appear to have any long-term 
benefit in reducing the severity or prevalence of ZAP. Sub- 
lesional anesthesia, epidural blocks, and sympathetic blocks 
with and without corticosteroids have been reported in 
large series, but rarely studied in a controlled manner. They 
provide acute relief of pain. Although the benefit of nerve 
blocks in preventing or treating persistent ZAP remains to 
be proven, they are a reasonable consideration in the acute 
setting if the patient is having very severe pain (unable to 
eat, sleep) and oral therapy has yet to be effective.They may 
also be used in patients who have failed the standard therapies 
listed below. ATENS unit may be beneficial for persistent 
neuralgia. Botnlinum toxin, 20 U, at the site of most signifi- 
cant pain following zoster of the trunk was associated with 
complete resolution of the pain in one patient. 

The value of systemic corticosteroid therapy in the 
prevention of postherpetic neuralgia is controversial. Most 
recent studies have failed to show reduction in the duration 
of ZAP, however, if an antiviral is also given. Corticosteroids 
reduce the overall severity of acute ZAP, improve quality of 
life, and return the patient to full daily activity sooner. 
Therefore, they should be given if there is no contraindication. 
A tapering 3-week course, starting at 40 to 60 mg/day is 
recommended. Systemic corticosteroids are contraindicated 
in immunosuppressed hosts. However, systemic steroids do 
not increase complications in immunocompetent hosts. 

Gahapentin (Neurontin), starting at 100 mg three times a 
day and increasing up to a target dose of 1800 to 3600 mgl 
day, is effective as a single agent and may be of additional 
benefit in patients treated with tricyclic antidepressants. 
Tricyclics, such as amihiptyline (or nortriptyline) and desipra- 
mine, are started at 25 mglnight (or 10 mg for those over the 
age of 65-70). The dose is increased by the same amount 
nightly until pain control is achieved or the maximum dose 
is reached.The ultimate dose is somewhere between 25 and 
100 mg in a single nightly dose.The early use of amitriptyline 
was able to reduce the pain prevalence at 6 months, suggest- 
ing that early intervention is optimal. Velafaxine (Effexor) 
may be used in patients who do not tolerate tricyclics. The 
starting dose is 25 mglnight and the dose is gradually titrated 
up as required. The anticonvulsants diphenylhydantoin, 
carbamazepine, and valproate; neuroleptics, such as chlor- 
prothixene, and phenothiazines; and HZ blockers, such as 
cimetidine, cannot be recommended as they have been not 
been studied critically, many are poorly tolerated by the 
elderly, and some are associated with significant side effects. 
If the patient fails to respond to local measures, oral anal- 
gesics including opiates, tricyclics, gabapentin, and velafaxine, 
referral to a pain center is recommended. 

lrnrnunosuppressed Patients Patients with malignancy 
(especially Hodgkin's disease and leukemia) are five times 
more lilcely to develop zoster than are their age-matched 
counterparts. Patients who also have a higher incidence of 
zoster include those with deficient immune systems, such as 
individuals who are immunosuppressed for organ transplan- 
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tation or by connectrve tissue dtsease, or by the agents used 
to treat these conditions (especially corticostemids, chemo- 
therapeutic agents, cydosporin, sirolimus and tacrolimus). 
Although persons who are immunosuppressed have 
mcreased rates of zoster, screening fos underlying malig- 
nancy, beyond a good history and physical examination, is 
not indicated in patients with zoster. However, since zoster is 
30 times more common in HIV-infected persons, the wster 
patrent under 50 years of age should be questioned about 
HIV risk factots. In pediatric patients with HIV infection and 
in other tmmunosuppressed children, zoster may rapidly 
follow primary varicella. 

The clinical appearance of zoster in the immunosuppressed 
is usually identical to typical zoster, but the lesions may be 
more ulcerative and necrotic and may scar more severely. 
Dermatomal zoster may appear, progress to involve the 
dermatome, and persist without resolutron. Multiderma- 
tomal zoster is more common in the immunosuppressed. 
Visceral dissemination and fatal outcome are extremely rare 
in ~mmunasuppressed patients (about 0.3%), hut cutaneous 
d~ssermnation is not uncommon, occurring in 12% of cancer 
patients, especially those with hematolog~c malignancies. 
Bone marrow transplant patients w~th  zoster develop dissem- 
inated zoster 25% of the time, and visceral dissemination 
10% to 15% of the time, Disseminated mster may be asso- 
ciated with the syndrome of inappropriate antidiuretic 
hormone secretion (SIADH) and present with hyponatremia, 
abdominal pain, and ileus. Th~s later presentation has been 
reported in stem cell hnsplant patients. Despite treatment 
with ~ntravenous acyclovir, the SIADH can be fatal. In this 
setting the number of skin lesions may be small and the 
les~ons resemble "papules" rather than vesicles. Mortality ln 
patients with zoster who have undergone hone marrow 
transplantation is 5%. Prophylactic antiviral agents are used 
in this high-risk group. In AIDS patients, ocular and neuro- 
logic complicat~ons of herpes zoster are increased. Immuno- 
suppressed patients often have recurrences of zoster, up to 
25 % in patients with AIDS. 

Two atypical patterns of zoster have been described in 
AIDS patients: ecthymatous lesions, which are punched-out 
ulcerations with a central crust, and verrucous lesions.These 
patterns were not reported before the AIDS epidemic. 
Atypical clinical patterns, especially the verrucous pattan, 
may correlate with acyclovir resistance. 

Diagnosis 
The same techniques used for the diagnosis of varicella are 
used to diagnose herpes zoster. The clinical appearance 1s 
often adequate to suspect the diagnosis, and an in-office 
Tzanck smear can rap~dly conftrm the clinical suspicion. 
Zostewform herpes simplex could also produce a pos~tive 
result to aTzanck smear, but the number of lesions is usually 
more limited and degree of pain substantially less. Beyond 
Tzanck preparat~on, DFA testing 1s preferred to a viral culture, 
since it is tapid, types the virus, and has a higher yield than 
a culture will produce. When compared in documentedVZV 
infectious,Tzanck smear was 75% positive (with up to 10% 
false-positives and high variability, dependmg on rhe skill of 
the examiner), and culture only 44% positive. PCR testing is 
97% positive but is not usually immediately available. In 
atypical les~ons, biopsy may be necessary to demonstrate the 
typical herpes virus cytopathic effects. Immunoperoxidase 

stain tests can then be  performed on parafh-fixed tissue to 
specifically identify the VZV. In cases in wb~ch acyclovir 
fails clin~cally, viral culture may be attempted, and acyclovir 
sensitivity testing performed. It is not as standardized for 
VZV as it is fo? HSV and its availability a limited. 

Histopathology 
As in the case of herpes simplex, the vesicles sn zoslei. me 
intraepidermal. Wilhin and at the sides of the vesicle are 
found large, swollen cells called bellooir cells, which are 
degenerated cells of the spinous layer. Acidophilic inclusion 
bodies similar to those seen in herpes simpIex are present 
in the nuclei of the cells of the vesicle epithelium. Multi- 
nucleated leratmocytes, nuclear moulding, and peripheral 
condensation of the nucleoplasm are characteristic and 
confirmatory of an infection with either HSV orVZV. In the 
v~cinity of *he ves~cle there is marked inter- and intra-cellular 
edema. In the upper part of the derxms, vascular dilation, 
edema, and a perivascular infillration of lymphocytes and 
polymorphonuclear leukocytes are present. Atypical lympho- 
cytes may be present. An underlying leukocytoclastic vascu- 
litis is suggestwe of VZV infection over HSV. Inflanunatoly 
and degenerative changes are also noted in the posterior root 
gangIra and in the dorsal nerve roots of the affected nerve 
The lesions correspond to the areas of innervation of the 
affected nerve ganglion, with necrosis of the nerve cells. 

Differential Diagnosis 
The distinctive clinical picture permits a diagnosis with little 
difficulty. A un~lateml, painful eruption of grouped vesicles 
along a dermatome, with hyperesthesia and on occasion 
reg~onal lymph node enlargement, 1.5 typical. Occasionally, I 

segmental cutaneous paresthes~as or pam may precede the 
eruption by 4 or  5 days. Insuch patients, prodromal symptoms 
are easily confused with the pain of angina pectons, duo- 
denal ulcer, bilraiy or  renal colic, append~citis, pleurodyn~a, i 

! or early glaucoma. The diagnosis becomes obvious once I the cutaneous eruption appears. Herpes simplex and herpes 
zoster are confused if the lesions of HSV are linear (zosrer- 
iform HSSr) or the number of zoster lesions is small and 
localized to one site (not involving the whole dermatome). 
DFA testing or viral culture will distinguish them. DFA is 
generally preferred because it is rapid and sensitive. i 
Inflammatory Skin Lesions Following a Zoster 
infection (Isotopic ResponseJ Following zoster, 
inflammatory skin lesions may rarely occur within the 
affected dermatome, perhaps analogous to the long-standing 
immunolog~c ocular and CNS reactions seen in ophthalnuc 
zoster. Les~ons usually appear within a month, and rarely, 
longer than 3 months after the zoster. Clinically, the lesions 
are usually flat-topped or annular papules in the dermatome. 
Histologically, such papules most frequently demonstrate 
various patterns of granulomatous inflammation from typical 
granuloma annulare, to sarcoidal reactions, or even granulo- 
matous vasculitii (Eg. 19-26). Persistent viral genome has 
not been detected in these lesions, suggesting that continued 
antiviral therapy is not indicated. Topical and intralesional 
lherapy with corticosteroid medications is beneficial, but the 
natural history of these lesions is generally spontaneous 
resolution. Less commonly other inflammatory skin diseases 
have been reported in areas of pf~or zoster, including 
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flg. 19-26 Herpes zoster, dermatome previously affected by 
zoster developed a granulomatous dermatitis histologically 
consistent with granuloma annulare. 

lichen planus, lichen sclerosus, and benign or even atypical 
lymphoid infiltrates. Leukemic infiltrates and lymphomas 
may affect zoster scars, as can metastatic carcinomas (inflam- 
matory oncotaxis) or nonmelanoma skin cancers. 
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Epstein-Barr Virus 
Epstein-Barr vuus (EBV) is a gamma herpesv~rus. EBV 
infects human mucosal ep~thelial cells and B-lyniphocytes, 
and infection persats for the life of the host. EBV infection 
may be latent-not producing v~rions, but simply spread 
from mother cell to both daughrer cells by copying the viral 
DNA with each host cell replication. Interm~ttently infection 
may be productive, resulting in production and release of 
infectious virions. EBV infection may transit between latent 
and productive infection many t~mes. The abllity of EBV to 
maintam persistent infection is aided by the expression of 
the EBV nuclear antigen (EBNA)-1 v~ral  gene product which 
prevents cytotoxicT-lymphocyte response to the VITUS. 

hltlal infection with EBV occuis in childhood or early 
adulthood, so that by the early 20s, 95% of the population 
has been 1nfected.The virus is shed into the saliva, so contact 
with oral secretions is the most common route of trans- 
mission. Primary infection may he asymptomatic or produce 
only a mild, nonspecific febrile illness, especially in younger 
children. In young adults, primary infection is more likely 
symptomatic and rn 50% of cases produces a syndrome 
telmed mfectious mononucleosis. The incubation period is 
3 to 7 weeks. Infectious mononucleosis is characterized by 
a constellation of findings: fever (up to 40" C), headache, 
lymphadenopathy, splenomegaly, and pharyngitis (sore 
throat). 

Cutaneous and mucous membrane leslons are ptesent in 
about 10% of patients with infectious mononucieosis,.up to 
70% of patrents requlre hospitalization. Exanthems occur 
rn 15% to 30% of chlldren with Infectious mononucleosis 
Edema of the eyelids and a macuIar or lnorbllliform eruption 
are most common. The latter IS usually on the trunk and 
upper extremities. Other less common eruptions are urti- 
canal, vesicular, bullous, petechlal and purpuric types. The 
mucous membrane lesions consist of distlnctive p~nhead- 
sued petecb~ae, 5 to 20 in number, at the junctron of the soft 
and hard palate (Forsheimer spots). Infectlous mono- 
nucleosis has also been associated w ~ t h  numerous eruptions 
descnbed as erythema multiforme, erythema nodosum, and 
acute or cold urticaria. Cold urticana may be associated with 
cold agglutinins. Giannoti-Crosti syndrome and the papufar- 
purpuric glove and stocking syndrome are two specific viral 
exanthem patterns which may occur in the setting of 
asymptomatic pnmary EBV mnfectlon. 

Painful genital ulcerations may precede the symptomatic 
phase of infectious mononucleosis, especrally in premenar- 
cheal gllls.The ulcerdtions are up to 2 cm in d~arneler, slngle 
or multiple, and may be accompanied by marked swelling of 
the labla. Lesions last several weeks and heal spontaneously, 
often as the patient is developing symptoms oi infectious 
mononucleosis. Transmission to patients via orogenrtal sex 
has been proposed, but the virus may also reach the vulvar 
mucosa hematogenously EBV has been recovered by culture 
from these genital ulcerations. The lesions closely resemble 
herpetrc ulcerations and fixed drug eruptron, which must be 
considered in the differential diagnosis. 

Laboratory evaluation in patients with ~nfectious mono- 
nucleosis frequently shows an absolute lymphocytos~s of 
greater than 50% and monocytosis with abnormally lalxe 
lymphocytes. Atypical lymphocytes (Downey cells) usually 
represent at least 10Y0 of the total leukocyte count The 
white blood cell count ranges from 10,000 to 40,000/mm3. 

- .. . .. 
L~ver function tests may be elevated. Heterophile antibodies 
wrll be present in 95% or more of cases. In acute primary 
EBV infection the IgM antibodies to eady antlgen (EA) and 
viral capsid antigen (VCA) are found in high titer and fall 
during recovery. Antibodies to VCA and EBNA appear in 
the recovering phase and persist for yean after primary 
infection. There is no specific therapy and in most cases no 
treatment is required. Acyclovir is not effective in altering 
the length or severity of infectious mononucleosis, although 
~t is active against EBV in doses used for VZV. If pattents 
have severe pharyngeal involvement with encroachment on 
the airway, 4 days of oral corhcosteroid therapy (40-60 mgl 
day prednisone) is useful to rnduce a prompt reduction in 
pharyngeal swelling. Most patients recover completely. 

Patients with mononucleosis treated with ampicillin, 
amoxiullin or other semisynthetic penicill~ns commonly 
develop a generalized, pruritic, erythematous to copper- 
colored macular exanthem on the seventh to tenth day of 
therapy. The eruption starts on the pressure points and 
extensor surfaces, generalizes, and becomes confluent. The 
erupt~on lasts about 1 week and resolves with desquamarion. 
The eruption does not recur when these medicatrons are 
given after the acute mononucleosis has resolved. 

Om1 halry leukoplalua (OHL) is a distlnctive condition 
strongly associated w ~ t h  EBV. It appears as poorly 
demarcated, corrugated white plaques seen on the lateral 
aspects of the tongue (Fig. 19-27). Lesions on the other areas 
of the oral rnucosa are simply white plaques without the 
typical co~rugations. OHL can be d~stinguished from thrush 
by the fact that OHL cannot be removed by firm scraping 
wrth a tongue blade. More than a third of patients with AIDS 
have OHL, but is not restricted to patients w~th  H N  infectlon; 
~t also occurs rn other immunosuppressed hosts, especially 
renal and bone marrow t~ansplaut recipients. EBV does not 
establish infection m the basal cell layer of the 0121 eplthel- 
lum but is maintained by repeated direct Infection of the 
epithelium by EBV in the oral cavity; if is not react~vation of 
EBV at the site. Only chronically irnmunosuppsessed patients 
continuously shed EBV in the~r  oral secretions; hence the 
restriction of OHL to immunosuppressed hosts. In normal 
persons a sunrlar morphologic and histologic picture can be 
seen (pseudo-OWL), but EBV is not found in these patients' 
lesions. Thus, the fmding of OHL warrants HIV testing. If 
results are negative, special histologic stud~es searching for 

Fig. 19-27 Oral hairy leukoplakra 
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,, , ... .he OHL bi -,,, should be performed. If EBV 1.. 

found, a work-up for lmmunosuppresston is recommended. 
OHL is usually asymptomatic and requires no treatment. 

If treatment is requested in immunosuppressed hosts, podo- 
phyllin applied for 30 s to 1 mm to the lesions once each 
month is easiest. Tretino~n gel applied topically twice a day 
or oral acyclovir, 400 mg five times a day, are also effective. 
Lesions recur when treatment 1s discontinued. 

In immunosuppressed hosts, EBV may be responsible 
for lymphoproliferative disorders, which can be fatal. These 
include X-lmked lymphoprol~ferative disease, as well as 
B-cell proliferations, which may be mono- or poly-clonal. In 
immunocompetent hosts, EBV 1s associated with lymphoma. 
EBV is frequently found in patients with Hodgkin's disease, 
especially the mixed cellularity type. This may be useful in 
distinguishing Hodgkin's disease in the skin from lympho- 
matoid papulosis and anaplashc large cell lymphoma, both of 
whlch are negative for EBV. 
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Cytornegalic Inclusion Disease 
Congenital cytomegalovirus (CMVj mfection, as documented 
by CMV excretion, is found in 1 %  of newborns. Ninety 
percent of these babies are asymptomatic. Clinical manifes- 
tations in infants may include jaundice, hepatosplenomegaly, 
cerebral calcifications, chonoretin~tis, m~crocephaly, mental 
retardation, and deafness. Cutaneous manifestations may 
result from thrombocytopenia, with resultant petechiae, 
purpura, and ecchymoses. Purpuric lesions which may be 
macular, papular, or nodular may show extramedullary 
bematopoiesis (dermal erythropoiesis), producing the 
"blueberry muffin baby.'' A generalized vesicular eruption 
may very rarely occur. Most symptomatic cases occur within 
the first 2 months of life. Neonatal disease is more severe and 
sequelae more frequent in neonates born of mothers with 
primary rather than recurrent CMV disease in pregnancy. 
F~ to 80% of immuuocompetent adults and up to 100% 

of HN-mfected homosexual men are infected with CMV. 
Infection in adults may be acquired by exposure to infected 
children, sexual transmission, and transfusion of CMV- 
infected blood. Symptomabc pnmary infection in adults is 
unusual and is identical to infectious mononucleosis caused 
by EBV.An urticaria1 or morhilliform eruption or erythema 
nodosum may occur in prlmary CMV infection m immuno- 
competent adults. Ampicillin and amox~cillin administration 
will often result in a morbilliform eruption in acute CMV 
infection, similar to that seen in acute EBV infection. 
CMV infection 1s very common in AIDS patients, most 

frequently causing retinitis (20% of pat~ents), colitis (15%), 
cholangit~s, encephalitis, polyradiculomyopathy, and adre- 
nalihs. It occurs in the settlng of very advanced HIV infec- 
tion (usually with CD4 counts below 50) and has become 

.much less common In the era of highly actlve antiretroviral 
therapy (HAART) therapy. 

CMV infection in tissues is usually identified by the 
histologic finding of a typical CMV cytopathic effect. In a 
very small percentage of AIDS patlents with CMV infection, 
skin les~ons may occur which contain such cytopathic 
changes. In most cases CMV 1s found in association with 
another infectious process and the treatment of that other 
infechon will lead to resolution of t he  CMV in the skin 
without treatment of the CMV. Thrs is espec~ally true of 
perianal HSV ulcerations. CMV may even be found in totally 
normal skin in CMV-v~remic AIDS patients, suggesting that 
finding the CMV cytopath~c effect is alone insufficient t o  
imply a causal relationship of the CMV to any cutaneous 
lesion. Only in the case of perianal and oral ulcerations has 
the pathogenic role of CMV been documented. In unusual 
cases of very painful perianal ulcerations, only CMV infec- 
tion is found histologically. The CMV cytopathic changes 
may be noted m the nerves at the base of these ulcerations, 
suggesting CMV neuritis may be producing the severe pain 
whlch characterizes these cases. The diagnosis of CMV 
ulceration is one of exclusion. CMV cytopathic changes must 
be seen In the lesion and cultures, and histologic ev~dence 
for any other infectious agent must be negative. In these 
cases, clinically suggested by their locahon (perianal or oral) 
and painful nature, specific treatment with ganciclovir, 
foscarnet, or cldofovir will lead to heallng of the ulceration 
and dramatic resolution of the pain. 

Dauden E, et al: Mucocutaneous presence of oytomegalovirus 
associated with human immunodeflciancy virus infection. 
Arch Dermatol2001;137:443. 

Meyerle JH. Turiansky GW: Perianal ulcer in a patient with 
AIDS-Diagnosis. Arch Dermatol 2004;104:877. 

Moodley M, et al: Vulva1 cytomegalovirus coexisting with herpes 
simplex virus in a patient with human immunodeficiency vlrus 
infection. Int J Obstet Gynaecol 2003:110:1123. 

Ramdial PK, et al: Cytomegalovlrus neuritis in pelineal ulcers. J 
Cutan Pathol 2002;29:439. 

Human Herpesviruses-6 and -7 
Infection with HHV-6 is almost universal in adults, with 
seropositivity in the 80% to 85% range in the US, and sero- 
prevalence almost 100% in cbildren.There are intermittent 
perrods of viral reactivation throughout life; persistent 
infection occurs ~n several organs, particularly In the CNS. 
Acute seroconversion to HHV-6 and HHV-7 each appears to 
be responsible for about one-third of roseola cases, and in 
the remain~ng third neither is found. HHV-6 infection occurs 
earlier than HHV-7 and second episodes of roseola in HHV- 
6 seropos~tive ch~ldren may be caused by HHV-7. Primary 
infection with M V - 6  is associated with roseola only 9% of 
the time and 18% of children with seroconversion have a 
rash. Primary infection may occur w ~ t h  only fever and no 
rash or rash without fever, Other common findings include 
otitis medla, diarrhea, and bulging fontanelles, sometimes 
with findings of meningoencephalitis. Uncommonly, hepatihs, 
intussusception, and even fatal multrsystem disease may 
occur In adults, acute HHV-6 infection resembles acute 
mononucleosis. Viral recovery is reduced in patients receiv- 
ing acyclovir therapy, but ganciclovir is the recommended 
agent for treatment of severe disease associated with HHV-6. 
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HHV-6 and -7 may be the etiologic agents responsible for 
pityriasls rosea. 

As with other herpesviruses, the pattern of disease in 
HHV-6 may be different in immunosuppressed hosts. 
Chronic macular or papular generalized exanthems have 
been reported in two patients, one folIowing bone marrow 
transplantation for severe combined immunodeficiency and 
one w t h  acute leukemra who was undergoing chemotherapy. 
In the latter patient, the eruption cleared with recovery of 
the bone marrow. 

Roseola lnfantum (Exanthem Subiturn, Sixth 
Disease) Roseola infanturn is a common cause of sudden, 
unexplained high fever in young children between 6 and 
36 months of age. Prodromal fever is usually high and 
convulsions and lymphadenopathy may accompany it. 
Suddenly, on about the fourth day, the fever drops. Coinci- 
dent with the drop in temperature, a morbilliform erythema 
consisting of rose-colored discrete macules appears on the 
neck, trunk, and buttocks, and sometimes on the face and 
extlemit~es. Often there is a blanched halo around the 
lesions. The eruption may also be papular or, rarely, even 
vesicular. The mucous membranes are spared. Complete 
resolution of the eruptlon occurs ln 1 to 2 days. 
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Suga S, et al: Detection of HHV-6 DNAs m samples from several 
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(exanthem sub~tum) J Pediatr 1994;125:1. 
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Human Herpesvirus-8 
HHV-8, a gamma hetpesvirus, 1s most closely related to EBV 
and Hetpesvrrus saimzri. It has been found in virtually all 
patients with Ilaposi sarcoma, including those who have 
AIDS, inAfrican cases; in elderly men from the Mediterranean 
basin, and in transplant patients. In addition, the sero- 
pos~tlvity rate (infeetion late) for this virus comla?lares with 
the prevalence of Kaposi saEcoma m a given population. 
The background seroprevalence rate in North Amenu  and 
Northern Europe is near zero. Seroprevalence is highest in 
Kaposi sarcoma endemic areas in sub-Saharan Africa 
(50-100%). In the general population ~n Italy, the 
seroprevalence is 10% to 15%, helng 6% to 10% in chlldren 
under age 1 6  and 22% after age 50. In south central Italy 
and Sardinla seroprevalence rates are higher, being in the 
20% to 2596 range for the general population. In Italy, high 

rates of HHV-8 seroposrtlvity are also seen in HIV-infected 
gay men (up to 60%), In female prostitutes (40%), and m 
heterosexual men who have had sex with prostitutes (40%). 
Infection with HHV-8 precedes and predicts subsequent 
development of Kaposi sarcoma in HW-infected men. In 
addition to Kaposi sarcoma lesions, HHV-8 can be  found in 
saliva and in clrculahng blood cells in HHV-8 infected 
patients. HHV-8 is also found in the semen of up to 20% of 
patients with Kapos~ sarcoma. Heterosexual partners 
of patients with classic Kaposz sarcoma have high rates of 
HHV-8 seropositivity (>40%). These epidemiologic features 
all strongly support sexual transmission as an important 
mechanism of the spread of HHV-8. The finding of a signi- 
ficant number of infections in prepubertal children, however, 
suggests nonsexual methods of transmission also exlst. HHV- 
8 seroprevalence rates in heterosexual intravenous drug 
users and persons with HIV infection acqu~red vla blood 
transfusion are not ~ncreased above the general populat~on, 
suggesting HHV-8 is poorly transmitted by blood and blood 
products. 

HHv8 is present in a rare type of B-cell lymphoma called 
body cav~ty-ba~ed B-cell lymphotna or pnmaty effunon 
lymphoma (PEL),which presents with pleural, pericardial, 
and peritoneal malignant effusions. Rarely, this form of 
lymphoma may he associated with slun lesions, which histo- 
logrcally are CD30+ anaplast~c large cell lymphoma. HHV-8 is 
also found in all cases of Castlemads disease associated with 
H N  infection and about half of cases in HIV-negative persons. 
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B Virus 
B virus (Herpesvilus simiae) is endemic in Asiatic Old World 
monkeys (macaques) and may infect other monkeys housed 
in close quarters with Infected monkeys. In macaques the 
disease is a recurrent vesicular eruption analogous to HSV in 
humans, with virus shed from conjunchva, oral mucosa, and 
the urogenital area. Humans become infected after being 
bitten, scratched, or contaminated by an animal shedding B 
virus. Usually patients are animal handlers or researchen. 
Rare cases of respiratory or human-to-human contact spread 
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erythema, necrosis, or  edema appear at the site of inocula- 
tion. Regional lymph nodes are enlarged and tender. Fever is 
typically present. In a substantial number of human infections 
rapid progression to neurologic disease occuis.This is initially 
manifested by periphe~al nerve involvement (dysesthesia, 
pasesthesia), progresses to spinal cord involvement (myelitis 
and ascending paralysis with hyporeflexia), and finally brain 
disease (decreased consciousness, seizures, and respiratory 
depression). Fifteen of 22 reported cases have died, and all 
survivors of encephalitis suffered severe neurologic sequelae. 
Treatment with acyclovir or ganciclovir has been successful 
in some cases, but other patients similarly treated have 
died. Because H. siiiline infection may recur after a period of 
latency, lifetime surveillance is required. The Centers for 
Disease Control (CDC) has issued guidelines to protect 
workers from B virus infection. 

Benson PM, et al: B virus (Herpesvirus sirniae) end human 
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astrowski SR, et ai: 6-virus from pet macaque monkeys: an 
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INFECTIOUS HEPATITIS 
Hepatitis B Virus 
Hepatitis B virus (HBV) is a double-stranded DNA virus 
which is spread by blood and blood products, and sexually in 
Europe and the Western Hemisphere. In Africa and Asia 
infection often occurs perinatally HBV is the primary cause 
of hepatocellular carcinoma and may also cause liver failure 
and cirrhosis. Acute infection with HBV is associated with 
anorexia, nausea, right upper quadrant pain, and malaise. 
Rventy to 30% of pelsons with acute HBV infection have a 
serum sickness-like illness with urticaria, arthmlgias, and, 
occasionally, arthritis, glomerulonephritis, or vasculitis. 
These symptoms appear 1 to 6 weeks before the onset of 
clinically apparent liver disease. Immune complexes contain- 
ing hepatitis B surface antigen and hypocornplementemia 
occur in the serum and in joint fluid. The process 
spontaneously resolves as antigen is cleared from the blood. 

Hepatitis B is also associated with polyarteritis nodosa 
(PAN) in 7% to 8% of cases.This usually occurs within the 
first 6 months of infection, even during the acute phase, but 
may occur as long as 12 years after infection. Unlike the 
urticaria1 reaction, which is usually associated eventually 
with the development of clinical hepatitis, HBV infection 
associated with PAN may be silent. 

A highly effective vaccine is available to prevent HBV 
infection. It is recommended as a part of standard childhood 
immunizations and all healthcare workers should be immu- 
nized. 1EN-cr and lamivudine may be used to treat active 
HBV infection, although following therapy, HBV viremia 
may recur. Hepatitis B-associated PAN has been treated 
successfully with systemic steroids, lamivudine, and plasma 
exchange. 

.iepatitis C Vim# 
Hepatitis C virus (HCV) is a single-stranded RNA virus which 
causes most cases of non-A, non-B viral hepatitis. Now that 
a semlogic test is available to screen blood products for HCV 
infection, the vast majority of new cases of HCV infection 
are parenterally transmitted via intravenous drug usage. 
Sexual transmission, as compared to HBV, is uncommon 
( 1  transmissionlyear of exposure). Maternal-to-infant 
spread occuls in 5% of cases. Only about one-third of patients 
are symptomatic during acute infection. Between 55% and 
85% of patients will have chronic infections. Although in 
most cases patients have minimal symptoms for the first one 
to two decades of infectibn, cirrhosis and liver failure as well 
as hepatocellular carcinoma are common sequelae. Chronic 
HCV infection is associated with various skin disorders, 
either by direct effect or as a consequence of the associated 
hepatic damage. 

Cutaneous necrotizing vasculitis, which is usually 
associated with a circulating type I1 cryoglobulin, occurs in 
approximately 1% of patients with chronic HCV infection. 
In 84% of cases of type 11 c~yoglobulinemia, HCV infection 
is present.The most common clinical presentation is palpable 
pnrpnra of the lower extremities. Livedo reticularis and 
urticaria may also occur. Arthropathy, glomerulonephritis, 
and neuropathy frequently accompany the skin eruption. 
Histologically, in all cases a leukocytoclastic vasculitis is 
seen. In some cases the vasculitis may involve snlall arteries, 
giving a histologic pattern similar to that seen in PAN. In 
various studies 5% to 20% of patients with PAN were HCV 
posirive, suggesting that both HBV end HCV can cause PAN. 
The presence of anti-HCV antibodies should not be used as 
the sole diagnostic test in persons with PAN, as PAN may 
cause a false-positive ELlSA test for HCV. 

Patients with porphyria cutanea tarda (PCT) often have 
hepatocellular abnormalities. Depending on the prevalence 
of HCV infection in the population studied, between 10% 
and 95% of sporadic [not familial) PCT cases are HCV 
associated. Treatment of the HCV infection with IFN may 
lead to improvement of the PCT. 

HCV infection has been associated with lichen planus.The 
likelihood of identifying HCV infection in a patient with 
lichen planus is greatest in geographic regions with high rates 
of HCV infection. Patients with mucosal ulcerative lichen 
planus are also more likely to be HCV infected. Serologic 
testing in a patient should be considered if the patient has 
HCV risk factors, abnormal liver function tests, or is from a 
geographic region or population in which HCV infection is 
common. HCV may also be associated with cutaneous B-cell 
lymphoma, xerostomia (but not typical SjGgren syndrome), 
possibly erythema mnltiforme, and autoimmune thyroid 
disease. Approximately 15% of patients with HCV infection 
have pruritus. Pruritus virtually always is associated with 
advanced liver disease and abnormal liver function tests. 
Patients with pruritus and normal liver function tests and no 
histo~y of hepatitis will larely be found to be infected with 
HCV. 

Necrolytic acral erytl~ei~za is an uncommon condition 
uniquely associated with HCV infection. It resembles the 
"a eficiency" . . dermatoses except it has an acral distrtbution. 
The clinical lesions are painful or prutitic, keratotic, well- 
defined plaques with raised red scaly borders, or diffuse 
hyperkeratosis. Erosion and flaceid blisters may occur, 



lnfectious Hepatitis 389 - 
contributing to the discomfort.The dorsal feet (less commonly Khanna VJ, et ai: Necrolytic acrai erythema associated with 
the dorsal hands), as well as the lower extremities, may be hepatitis C: Effective treatment with interferon alfa and zinc. 
involved. H~stologically, there is necrosls of the superficial Arch Dermatol2000,136:755. 
portion of the epidermis along with hyperkeratosis, loss McKiernan S, et ai; Pn'maty cutaneous B cell lymphoma. Eur J 
of the granvlar cell layer, and parakeratosls. Intraepldermal Gastmenterol Hepatol199S;l 1:669. 
spongiotic foci are present, which may be macroscopic at Misiani R, et al: Interferon alfa-28 therapy in cryoglobuiinem~a 
times, tile cleavage plane being between the necrotic and associated with hepatitis Cvims. N Engl J Med 1994;330:751. 
viable epidermis. Zinc, essential fatty acrd, and glucagon Sovfir N, et al: Hepatitis C virus infection in cutaneous PAN. Arch 
levels are normal, but the patrents may be hypoalbuminemic Dermatol 1999;135:1001. 
and have low serum amino acids due to thelr liver disease. Tsukazaki N, et al: Porphyria cutanea tarda and hepatitrs C vcrus 

infectlon Br J Dermatol 1998;138:1015. Treatment of the associated HCV tnfectlon with IFN and Vazquet-Lopez F, et d: Eczema-lrke lesions and of ribavinn, Or IFN plus llas in resO1u'On. therapy in patients treated with interferon-alfa and ribavirin for Hyperalimentation was also partially effective in mme hepatitis C: the value of an interdisciplinary assess- 
patients, as was amino acid supplementation with zinc. ment. Br J Dermatoi 2004;150:1028. 

A of I F N - ~  and 'lbavirin is used von Kobyietzk~ G, et al: Severe therapy-resistant necrotizing 
patients with chronic HCV infection, with sustained responses vascuiitls associated with hepatitis c vlNs B~ 
(negative HCV in the blood at 1 2  months) In slightly over D - ~ ~ O I  1998;138:926. 
50% of patients. Complications caused by the presence of 
the virus 1x1 the blood, such as vasculitis, improve with such 
treatment. The response of other associated conditions such Gianotti-Crosti Syndrome (Papular 
as llchen planus and PCT are variable. Combined IFN and Acrodermatitis of Childhood, Papulovesicular 
ribavinn therapy may be complicated by an eczematous Acroloeated Syndrome) 
eruption with pruritus in about 8% oC patients and severe Gianottl-Crnsti syndrome includes cases with or w~thout 
pruritus in about 1%. Eczema lypically affects the distal associated HBV infection. Other implicated lnfectlous agents 
extremities, dorsal hands, face, neck, and less commonly the have included adenovmrus, CMV, EBV (Initial infectlon or 
trunk, axillae, and buttocks. The eruptton may be photo- reactrvation), enternviruses (coxsackie A-16, B4, and 851, 
distributed and photoexacerbated. These eczematous vacc~nia virus, rotavirus, hepatitis A and C, resp~ratoty 
e~uptions typically begin 2 to 4 months after treatment 1s syncytlal virus, parainfluenza virus, panrovlrus B19, rubella 

I 
begun. In affected patients, pnor treatment with IFN alone virus, HHV-6, HIV-1, streptococcus, and Mycobactenurn 
was usually not associated with an eczematous eruption, auizlnz infection. Immunizations against poliovirus, diptheria, 
H~stologically, the eruptions show a spongiotic dermatitis. pertussis, Japanese encephalitis, influenza, and hepat~tis B 

I I 
The eluption resolves completely if treatment is stopped for and measles (together) have also caused this syndrome. With 
2 to 3 weeks, bul will recur when treatment is restarted, widespread immunizakon against HBV, most cases seen in 
Aggressive therapy with antihistamines, emollients, and Europe, India, the US, and Canada are not associated with 

I 
! 

potent toplcal steroids will usually control the eczema, allow- HBV. The clinical features of G~anottl-Crost~ syndrome are ; 
ing uninterrupted continuation of treatment. The severity of identical, tndependent of the cause: 
the pruritus in these cases may relate to the tendency of Irver The condition typically affects chlldren between 6 
d~sease to cause itch and the frequent psychiatric side effects months and 14  years of age (median age 2 years), and 
of IlCV and IFN (depression, anxiety), which may reduce may nrely be seen in adults. Chuh proposed the 
ltch threshold. following d~agnostic criteria: Positive clinical features- 
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1) monoho$hous flat-topped, pink-brown, papules or 
papulovesicles of 1- to 10-mm in dtameter (Fig. 19-28); 
2) any three or all four sites involved-face, buttocks, 
Forearms, and extensor legs; 3) symmetry, and 
4) dunhon of at least 10  days. 
Negatrve clinical features-1) extensive truncal lesions; 
and 2) scaly lesrons. 

The lesions develop over a few days but lasl longer than 
most viral exanthems (2 to 4 weeks). Pruritus is variable and 
the mucous membranes are spared, except when inflamed by 
the assoc~ated lnfectious agent. 

Depending on the cause, the lymph nodes, mainly inguinal 
and axillaly, are lnoderately enlarged for 2 to 3 months. 
Splenomegaly, if present, is slight and rarely lasts long. In 
cases associated w ~ t h  hepatitis B, acute viral hepatitrs occurs, 
beginning at the same tlme as or 1 to 2 weeks afler onset 
of the skin eruption. It is genelally anicteri~, but in some 
chlldren jaundice may appear about 20 days after onset 
of the skin eruption. The liver usually remains moderately 
enlarged, hut not tender, for 1 to 2 months. No treatment 
appean to shorten the course of the disease, which is self- 
limited. 
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Fig. 19-28 Gianotti-Cmstl syndrome. 

Infected. The incubat~on per~od for smallpox IS . .o 17 --,., 
(average 10  to 12 days).The prodloma1 phase consists of 2 
to 3 days of high fever (>40" C), severe headache, and 
backache. The fever subs~des and an enanthem covers the 
tongue, mouth, and ompharynx. This is followed in one day 
by the appearance of s k ~ n  lesions. The skin les~ons are 
distributed in a centrifugal pattern; the face, arms, and legs 
more heavily lnvolved than the trunk. Les~ons appear first on 
the palms and soles and feel like firm "BBs" under the skin. 
Beginn~ng as erythematous macules (days 1-2), the les~ons 
all ~n synchrony become 2- to 3-mm papules (days 2 to 4) 
and evolve to 2- to 5-mm vesicules (days 4 to 7) and 4- to 
6-mm pustules (days 5 to 15). The pustules umb~hcate, 
collapse, and form crusts beg~nn~ng 1n the second week. 
The total evolution averages 2 weeks. Les~ons on the palms 
and soles persist the 1ongest.The crusts separate after about 
1 more week, leaving scan, which are permanent in 65% to 
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POXVIRUS GROUP 
The uoxviruses are DNA viruses of a hieh molecular weieht. 
The iiruses are 200 to 300 nm in diameter, and hence can 
be seen in routine histologic material. The orthopoxviruses 
include vanola, vaccima, monkeypox, cowpox, buffalopox, 
and Cantagalo and Aracatuba. The parapoxviruses are 
primanly zoonotic, and include orf, pamvaccinia, Bovme 
papular stomatlhs, deerpox, and sealpox.Tanapox n the sole 
Yatapoxvirus to cause human disease. 

Variola Major (Smallpox) 
Smallpox was erad~cated worldw~de in 1977. It continues to 
be of interest to dermatologists as it 1s a potent~al biologic 
warfare agent. Vanola 1s spread via the respiratory route, 
w ~ t h  37% to 88% of unvaccinated contacts becoming 

80% of the survivors. Patients are infLctious from the onset 
of the enanthema through the first 7 to 10  days of the eruption. 
A variety of complications occur, including pneumonitis, 
blindness due to viral keratitis or secondary infection (1% 
of patients), encephalitis (<I% of patients), arthritis (2% of 
children), and osteitis. Immunity is lifelong. The mortality 
rate was 5% to 40% in undeveloped countries (and at a time 
prior to current intensive care and antiviral management). 

Six clinical patterns of smallpox have been described. 
Variola major, or "ordinary smallpox," had a case fatality 
rate of 30%. Modified variola represents a small percent of 
unvacdnated patients and about 25% of vaccinated persons. 
The lesions are fewer, smallel; and more superficial, and 
evolve more rapidly. Fatalities were rare. Flat lesions occur 
in about 7% of persons, and evolve slowly and coalesce. 
Ninety-seven percent of unvaccinated persons with flat variola 
died. Hemorrhagic smallpox occurred in a small percent of 
patients, resembles a purpuric eruption or vasculitis, and was 
universally fatal within a week. This variant is very hard to 
diagnose without a biopsy, but is highly infectious. Variola 
sine eruption describes patients who develop flu-like 
symptoms but no skin lesions. They do not appear to be 
infectious.Variola minor appears to be a subtype of variola 
which is more mild and resulted in death in less than 1% of 
patients. 

Diagnosis is made by electron microscopy, viral culture, 
and PCR. Special laboratories, usually associated with 
the City and State Health Departments in the US have the 
capacity to process these specimens and confirm the diag- 
nosis. The differential diagnosis is primarily varicella, 
especially of the more severe form seen in adults. In varicella 
the pmdrome lasts for I to 2 days; fever begins with the onset 
of the eruption (not preceding it by 1-3 days as in variola); 
the eruption is concentrated on the tolso (not centrifugally); 
individual lesions of different stages are present; and 
individual lesions evolve from vesicles to crust within 24 h. 
The diagnostic test oi choice in this setting would be aTzanck 
smear or DFA, which can rapidly confirm the diagnosis of 
varicella. 

Treatment of smallpox includes strict isolation and protec- 
tion of healthcare workers. Only vaccinated persons should 
treat the patient and any of those exposed should imme- 
diately be vaccinated as this modifies the disease. Cidofovir 
may be indicated as it modifies infections by other orthopox 
viruses. 
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Breman JG, Henderson DA: Diagnoslk and management of 
smatlpox. N Engl J Med 2002;34%:1300. 

Vaccinia 
The vaccinia virus has been propsated in laborator+es for 
~mmunization against smallpox. There are multiple strains 
used in vaccines and the rates of mmplications vary some- 
what depending on the strain used. New m i n e s  have been 
developed, but were not used during the mass immuniza- 
trons which took place between 2002 and 2004, so their 
adveme reaction profiles are poody understood. 

VaCCiflatiofl Vaccination is inoculation of live vaccinia 
virus into the epidermis and upper demis by the multiple 
puncture technique. ThFep to 5 days after inoculation a 
papule forms, which becomes vesicular at days 5 to 8, then 
pustuIar, reaching a maximum size at day 8 to 10. The 

' ' pustule dries from the center outward and forms a scab that 
separates 1 4  to 2 1  days agter vaccination, r~u l t ing  in a 
pitted scar. M a t i o n  by day 6 to 8 of a papule, vesicle, ulcer 
or crusted laion surrounded by a rim of erythema and mdu- 
ration is termed a "major reaction" or "take" 'Fig. 19-29). 
Reactions which do not match this description are consid- 

, ered equivocal and such persons cannot be considered 
immune. Revaccination should be considered, A large 
vaccinatton reaction, or "robust tab? is the development of 
a plaque of erythema and induration of greater than 10 tm 
at rhe site of inoculation. This odcun in 10% of initial 
vaccines. It peak6 at days 8 to 10 and resolves without 
treatment within 72 h. Cellulitis semndary to vaccination 
occurs In days 1 to 5 after vaccimtion or aftes sevetal weeks 
and progresses without treatment. Management should be 
expectant, but a bacterial culture may be taken. Since 
vaccinated patients may have fever at days 8 to 1 0  following 
vaccination, thfs is not helpful in separating celluIitis from a 
"robust take." 

Yaccmaf.ion involves the inoculation of a l i e  vim. Com- 
plicakions result from an abnormal response to the vaocina- 
tion by the host or from inadvertent transmission to another 
person. Persons with defective cutaneous or systemic 
immunity are at particular risk for adverse outcomes from 
vaccination. Since some complicattons may be fatal, extrem- 
ely careful steps must be taken to amid complications. 

Inadvertent Inoculatton and Autoinoculation In- 
advertant inoculation of vaccinia may occur by transmi&ion 
of virus via hands or fomites from the vaccination site to 
another skin area or the eye, or to another person. Acci- 
dental autoinoculation occurs in about 1 in 1000 vacdnees, 

Fig. 79-29 Vacwnia, 
typical reaction at 
about I we. 

Autoinoculation most commonly occurs around the eyes and 
elsewhere on the face. These lesions evolve m paranel with 
the primary vaccination site and, except for ocular lesions, 
cause no sequelae except at times scarring. Any evidence 
oi ocular inflammation in a recently vaccinated individual 
could represent ocular vaccinia infection and requires imme- 
diate ophthalmologic evaluation. Transmission to others 
(secondary transfer) is rare if the vaccination site is kept 
covered until it heals (7.4 in 100,000 primary rraccinees). 
It usually occurs within a household or thmugh intimate 
contact. Serial transmission can occur among male sports 
partners 

Generalized Vaccinia Six to 9 days after vaccination a 
gene~alized vaccinia eluption may occue. The lesions are 
papulovesicles that become pustules and involute in 3 
weeks, although snccessive crops may occur within that time. 
Genemlized vaccinia may be accompanied by fever, but 
patients do not appear in. Lesions may be generalized or 
limited to one anatomic region and can number from a few 
to hundreds (Fig. 19-30). It can be confused with multiple 
site autoinoculation as well as eiyfhema multiforme. The 
diagnosis is confimed by biopsy, viral culture, or PC& 
Generalized vaccinia is self-limited and does not require 
tl'eatment in the immunocompeierit host Iu the setting of 
underlying immunodeficiency, early intervention with 
vaccinia immune globulin (VIGJ may be bene6~ial. 

Ewema Vaccinatum Eczema vaccinatum is analogous 
to enema hepeticum, representing v a i n i a  virus iniection 
superimposed on a chronic dermatit~s, e~peeially atopic 
dermatitis. Patients with Darie~s's disease, Netherton, and 
other disorders of mrnification .may aIso be at risk. Since 
patients with atopic dermatitis or any past history of atopic 
dermatitis should not he vaccinated, most cases of eczema 
vaecinatum represent seoondary transfer to an at-risk 

1 
individual from a recent vaccinee, usually a famiiy member. 
The vesicles appear suddenly, mostly in areas af active ! 

! dermatitis. The lesions are somettmes umbilicated and 
appear in crops, resembling smallpox or chickenpox. The 
onset is sudden and fresh vesicles eppear for several days. 
Scarring is common. Dften there is cervical adenopathy, 
fever, and affected persons are sy3temieally ill [as opposed 
to those with generalized vaccinia). Secondary bacterial 

I I 

infection can complicate eczema vaccinatum. The mortality 

Fig. 19-30 Vaocinla, 
disseminated. 
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.-.- for eczema natum tb 30% to 40% . _..w~~d.tedWC 
reduces mortality to 7%. Multiple doses ofVIG and perhaps 
treatment with cidofovir may be required. 

Progressive Vaccinia (Vaccinia Necrosum, Vacci- 
nia Gangrenosum) Progressive vaccinia is a rare, severe 
and often fatal complication oi vaccination that occurs in 
persons who are immunodefic~ent. Most cases occur when 
infants with undiagnosed immunodeficiency are immunized. 

.esolved ov few days. Histologic evaluation revealed a 
suppurative folliculitis. No virus was detected in the lesions 
by PCR or viral culture. 

Other Skin Lesions at Vaccination Scars 
Melanomas, basal cell carcinomas, and squamous cell 
carcinomas have all occurred in vaccinatlon scars. Benign 
lesions with a tendency to occur in scam, such as sarcoidosis 
and granuloma annulare, also can occur in vaccination scars. - 

The initial vaccination site continues to progress and fails to ,- --------..-.-- -- . .. -. . . . . . 
heal after more than 1 5  days.The vaccination site is charac- 
terized by a painless, but progressive necrosis and ulceration, Brownstein MH, Datlof P: Roseola vaccinia. Arch Demlatol 

1968;97:422. with or without metastatic lesions to distant sites (skin, Centers for Disease Control and Prevention: Update on adverje 
bones, viscera). No inflamlnatioll is present at the sites Of events following civilian smallpox vaccination-United States, infection, even histologically. Inflammation may indicate 2003. Arch Dermatol 2003;139:1091~ 
secondary bacterial inlection. Untreated progressive vaccinia Centers for Disease and Prevention: ~~~~~d~~~ and 
is virtually always fatal. Progressive vaccinia is diagnosed by tefliary transfer of vaocinia virus among U.S. rniiitary 
skin biopsy, viral culture, or PCR.VIG should be given, and oersonnel-United States and worldwide. 2002-2004. Arch 
cidofovir should be considered. 

Cutaneous immunologic Complicafions A spec- 
trum of erythematous eruptlons occurs following vaccina- 
tion. These eruptlons are more common than genelalized 
vaccinia w ~ l h  which they are often confused. Cases of 
Stevens- Johnson syndrome following vaccinatlon have been 
seen in the past, primarily in ch~ldren, but apparently are 
rare ln adult vacclnees (no cases among >30,000 civll~an 
adult vaccinees). 

Roseola Vaccinia 
Roseola vaccinia occurs primarily in initial adult and child 
vaccinees with prominent rims of erythema surrounding 
their vaccination sites. It occurs at the end of the second 
week after vaccination and as the peak of the local reaction 
at the vaccination site is resolving. It is characterized by an 
extensive symmetrical eruption of macules and papules. 
Lesions blanch with pressure, but may have a tiny central 
crust or erosion.The eruption may also have a morbilliform 
character. Individual lesions are discrete and do not coalesce 
to form a scarlatiniform eruption.The patient is afebrile, feels 
otherwise well, and no other signs or  symptoms are present. 
Involution takes place in a few days. It is distinguished 
from generalized vaccinia by a later onset (end of second 
week as opposed to days 6 to 9 after vaccination), prominent 
e~ythema,  lack of vesicles and pustules, and negative 
laboratory testing for vaccinia virus. It is distinguished from 
erythema multifomelStevens-Johns011 syndrome by the 
absence of atypical pulpuric or typical targetoid lesions, lack 
of mucosal involvement, and histologic evaluation. 

Post-Vaccination Follicular Eruption 
A generalized valiant of this eruptlon occurred in 2.7% of 
new vaccinees and a localized variant in 7.4% during a trial 
of Aventis Pasteur Smallpox vaccme. In the second week, 9 
to 11 days following vaccinatlon, multiple follicular, eryth- 
ematous papules appeared, pr~marlly on the face, trunk, and 
proximal extremtt~es. Lesions were mildly prurit~c. Over 
several days the les~ons evolved to pustules which resolved 
w~thout scarring. Les~ons were simultaneously at different 
stages of development. The number of lesions was usually 
limited and rarely exceeded 50. Les~ons spontaneously 

, - -~ 

Dermatol 2004;140:629. 
Cono J ,  et al: Smallpox vaccination and adverse reactions. 

MMWR 2003;52:1. 
Fuig~nitis VA: Risks of smallpox vaccination. JAMA 2003; 

290:1452. 
Hivnor C, James W. Autoinoculation vaccinia. J Am Acad 

Dermatol 2003:50:139. 
Marmelzat WL: Malignant tumors in smallpox vaccination scars. 

Arch Dermatol 1968;94:400. 
Reed WE, et al: Malignant tumors as  a late complication of 

vaccination. Arch Dermatol 1968;98:132. 
Talbot TR, et al; Focal and generalized foiiiculitis following 

smallpox vaccination among vaccinia-nave recipients. JAMA 
2003;289:3290. 

Human Monkeypox 
Human monkeypox is a rare, sporadic zoonosis that occurs 
in remote areas of the tropical rainforests in central and 
western Africa. Monkeypox virus is an orthopoxvirus. The 
main vector for monkeypox is wild African rodents and 
monkeys. Ilumans and anteaters are accidental hosts. Direct 
contact with an infected animal or  person appeals to be 
required to acquire the infection. In Africa, more than 90% 
of cases occur in children under 15 years of age, in whom the 
fatality rate is 11%. The secondary attack rate in African 
households is 10%. A recent oulbreak of 72 cases of 
monkeypox occurred in the US. Prairie dogs became 
infected when housed with infected African rodents. Persons 
who purchased the prairie dogs become infected, most 
commonly via bites, scratches, or through areas of damaged 
skin. The disease is clinically similar to smallpox, with an 
incubation period ol  5 to 2 1  days. Patients develop headache 
(loo'%), fever, sweats, and chills (82%), and lymphadeno- 
pathy (55%). The prodrome lasts 2 days, followed by a 
vesiculopustular eruption. Primary skin lesions appear at the 
site of inoculation, followed by 1 to 50 satellite and dissem- 
inated skin lesions over a period of several days. Lesions 
began as papules that evolve to vesiculopustules, a t  times 
with prominent e~ythematous flares. The distTibution is 
generalized and the buccal mucosa can be affected. Lesions ' 

resolve with hemorrhagic c~usts. Patients typically have 
lesions at all stages of evolution.The disease is self-liimited, 
with lesions crusting by an average of 12  days (range 3-25 
days). The disease is less severe in persons previously 
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vaccinated against smallpox. In animal models, smallpox a homologue gene of vascular endothelial growth factor 
va~cinat~on protects susceptible animals from severerfatal (VEGF) may explain the vascular nature of lesions produced 
monkeypox infechon. Early lymphadenopathy is the most by parapoxviruses. 
important sign in d~fferentiating human monkeypox fmm 
smallpox and ch~ckenpox. Milker's NodulesIBovine Papular  Stornatitls/ 

Pseudocowpox 
Buffalopoxvirus These infections cause worldwide occupational disease of 
Buffalopm~rrUs is a subspecies of vaccinavims and is milkers or veterinarians, most commonly d~rectly transm~t+ed 
endem~c in buffalo herders m India. Lesions occur on the fmm the udders (milhr's nodules) pr muzzles (bovine papular 
hands and apms of handle= and resemble a milder stomatitis) of infected cows. Lesions are usually solitary or 
form of cowyax. ~ ~ ~ i l ~  may be affected and only a few in number and are confrned to the hands or fore- 

have developed lesions resembling eczema arms. Numerous lesions have been reported in h e a b g  first- 
vaccinatum. and second-degree burns in milker's ~ d u l e s ,  These cases 

occurred on farnls with infected cattle, but the patients had 
Zoonotic Poxvirus Infections not had direct contact with the cattle, suggesting indirect 
While these infect~ons are unmmmon, increasing numben viral transmission. It is unclear whether milker's nodules and 
are being reported due to the popularity of exotic pets, and bovine papular stomatitis are caused by one or two species 
travel to endemic areas. Thev continue to remesent. in the of parapoxvitus. 
case of Orf, an important disease in animal husbandry. 
The diagnosis of zoonotic poxvims infection 1s usually by 
epidemiologic history, clinical features, and electron micro- 
scopy, which can separate the various powirus genera. Lab- 
oratory culture is slow and PCR analysis of the viral DNA 
allows for speciation. Rarely is antiviral thelapy indicated, as 
most diseases are self-limited. Cidofovir, and in some cases 
ribavirin, and adefovir dipivoxil would be anticipated to 
have activity against this group of viruses. 

Orf 
Also known as ecthynta contagroseniz, contagious pustular 
dernlatosis, sheep pox, and infectious labial dan?tafttis, orf 
is a common disease in goat- and sheep-farming regions 
throughout the world (Fig. 19-31). Direct transmission from 
active lesions on lambs is most common, but infection ftom 
fomites is also frequent, since the virus is resistant to heat 
and dryness. Autornoculation to the genital area can occur, 
but human-to-human transmiss~on is rare. 

Cowpox Cowpox rs an orthopoxvirus related to smallpox 
and vaccinia that n geographically mhicted to the UK, 
Europe, Russia, and adjacent states. It is largely a zoonosis 
tha? rarely affects cattle. The domestlc cat is the usual source 
of human infection, but the animal resewoils are apparently 
small wild rodents (mlce and voles) and human infechon 
from contact with such rodents has been confirmed. Most 
cases occur m the late summer and in autumn. 

The incubation period is about 7 days. There is then an 
abrupt onset of fever, malaise, headache, and muscle pain. 
Les~ons are usually solitary (72%), with co-prunarles in 
25%. Leslons occur on the hands and fingers in half the 
eases ~ n d  the faee in another third. Secondary lesions are 
uncommon and generalied disease is rare, occurring usually 
in patients with atopic dermatitis.The lesion progresses from 
a macule through a vesicular stage, then a pustule that 
becomes blue-purple and hemorrhwic.A hard, painful, 1- to 
3-cm indurated efchar develops after 2 to 3 weeks and may 
resemble cutaneous anthrax. In anthrax, however, the eschar 
farms by day 6. Lesions are always painful and there is local 
lymphadenopathy, which is usually tender. The amount of 
surrounding edema and induration is much more marked 
than in Orf. Patients are systemically ill until the eschar stage 
Healing usually takes 6 to 8 weeks. Scarnng is comman. 

Clinical Features 
The incubation period for farmyard pox is about 1 week. 
Lesions are usually solitary and occur on the hands, fingers, 
orface. Lesions evolve through six stages: 1) a papule, which 
then becomes a target lesion with a red center surrounded 
successively with a white ring and then a red ha lq  (2) acute 
stage, in which a red, weeping nodule not unllle pyogenic 
granuloma appears; (3) in a hairy area, temporary alopecia 
ensues; (4) regenerative stage, the lesion becomes dry with 
black dots on the surhce; (5) nodule then becomes papillo- 
matous; and (6) nodule finally flattens to form a dry cmst, 
eventually healing Lesions are usuakly about 1 cm in 
diamekr, except in immunosuppressed patients, in whom 
giant leslons may occur. Spontaneous resolution occurs in 
about 6 weeks, leaving minimal scnrrin& Mild swellmg, 
fever, pain, and lymphadenitis may accompany the lesrons, 
but these symptoms are milder than those seen in cowpox. 

Farmyard Pox Because closely related pampoxvmruses 
of sheep and cattle cause srmilar disease in humans, orf and 
milker's nodules have been collectively called fatmyard pox. 
The epidemiologic features are discussed separately, but the 
clinical and histolog~c features, which are ident~cal, are 
discussed jointly. The diagnosis of these infections is based 
on taking an accurate history, and can virtually always be 
confirmed by mutlne histologic evaluation. The presence of I 

Fig. 19-31 Orf. 
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L., ...,, ,, ,,,,,.,,,, ,..,. -., ,,,,..,..., ...,. tlforme-lik Jhar AD, et al: Tanapox infection m a college student. N Engl J 
eruption in about 5% of cases. Treatment is supportive, Med 2004;350.361. 
although shave excision may accelerate healing. Di Glul~o DB, Eckburg PB. Human monkeypox. Lancet 2004; 

4:199. 
Histologic Features Earl PL, et al. immunogeniaty of a highly attenuated MVA smali- 
Histologic features correlate wit11 the clln~cal stage. Nodules pox vacclne and pmtection against monkeypox. Nature 2004; 

428:182. show a charactenstic pseudoepitheliomatous hyperplasia Frey SE, Belshe Poxvirus zoonoses~Pufting pots into covered by a parakeratotic crust. Keratinocytes always context. Engi Med 2D04;350:324, 
demonstrate viropathic changes of nuclear vacuolization and Hawranek f, et al: orthopoxvlrus transmlned 
cytoplasmic 3- to 5-gm eos~nophilic inclusions surrounded f,m cat to Am Dermatol 2003,49313 - 
by a pale halo.& ~ a p i l l a ~  dermis is markedly edematous. Hbnlinger B, et al: kneral~red cowpox infection probably 

- 

The dermal infiltrate, which is dense and extends from the tmnsmified from a rat. Br J Dermatol 2005;753:451 
interface to the deep demis, consists of lymphocytes, hlstio- Lewis-Jones S: Zoonotlc poxvlrus infections in humans. Curr 
cytes, neutmphils, and eosinophils. Massive capillary Opin Infect Dis 2004,17:81. 
proliferation and dilation are present ~n the upper dermis. Ouenelle DC. at al: Cutaneous infections of mlce with vaccinia 

Sealpox Sealpox, caused by a parapoxvirus, closely 
resembles orf and has been described in seal handles who 
have been bitten by infected harbor or grey seals. Up to 
40% of seals in Europe and NorthAmerica are serologically 
positive for the virus, suggesting infection is common. 

Human Tanapox Tanapox infection IS a Yatapoxvirus 
Infection endemic to equatorial AFnca. It is spread from its 
natural hosts, nonhuman primates through minor trauma. 
Human-to-human transmission is rare. Tanapox infection 
is manifested by mild fever of abrupt onset lasting 3 to 4 
days, followed by the appearance of one or two pock lesions. 
Lesions are firm and cheesy, resembling cysts The disease is 
self-limited and smallpox vaccination would not be expected 
to be protective. Rare cases have been imported Into Europe 
and the US. 

Parapoxvirus Infections from Wildlife Smith et a1 
reported two patients with solitary lesions on the fingen, 
one following direct inoculatlan while deanlng a deer and 
another at the site of a cut sustained on a camping trip in an 
area with wild deer. Lesions were present for more than 
2 months before biopsy. Histologically, there was marked 
hyperkeratosis, parakeratosis, and pseudoepitheliomatous 
hyperplasia. The midepidermal cells showed vacuohzation 
with pyknolic nuclei. The dermis had promlneut vascular 
proliferation. Viral particles were identified by electron 
microscopy in the keratinocytes.These may represent cases 
of red deer pox, caused by a dlstinct specles of parapoxvirus. 
Reindeer poxvlrus may cause similar disease. 
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Molluscum Contagiosum 
Molluscum contagiosum is caused by up to four closely 
related types of poxvirus, MCV-1 to -4, and their vanants. 
Although the proportion of infection caused by the various 
types varies geographically, throughout the world NECV-1 
infections are most common. In small children virtually 
all infections are caused by MCV-1.There is no difference in 
the anatom~c region of isolation with regard to infecting type 
(as opposed to HSV, for example). In patients infected with 
HIV, however, MCV-2 causes the majority of infect~ons 
(60%), suggeshng that H N  mfection-associated molluscum 
does not represent reciudescence of childhood molluscum. 

Infection with MCV is worldwide. Three groups are 
primarily affected: young children, sexually-active adults, 
and immunosuppressed persons, especially those with HIV 
infection. Molluscum 1s most easily transmitted by dlrect 
skin-to-skin contact, especially if the sk~n is wet. Swimming 
pools have been assocrated with infection. 

In all forms of infection, the lesions are relatively similar. 
Individual lesions are smooth surfaced, firm, dome-shaped, 
pearly papules, avenging 3 to 5 mm in diameter "Giant" 
lesions may be up to 1.5 cm in diameter. A central umbilica- 
tion is characteristic. Irritated lesions may become crusted 
and even pustular, simulating secondary bacferial infection. 
This may precede spontaneous resolution. Leslons that 
rupture Into the dermls may elicit a marked suppurative 
inflammatory reactlon that resembles an abscess. 

The clin~cal pattern depends on the risk group affected. 
In young ch~ldren the lesions are usually generalized and 
number from a few to more than 100 (Fig 19-32). Dermatitis 
surrounding a leslon usually heralds the resolution of that 
lesion (fig. 19-33). Lesions tend to be on the face, trunk, and 
extremities. Genital lesions occurring as part of a wlder dis- 
tribution occur in 10% of childhood cases.When molluscum 
is restricted to the genital area in a chlld, the posslbillty of 
sexual abuse must be considered. 

In adults, molluscun is sexually transmitted and other 
STDs may coexist. There are usually fewer than 20 leslons; 
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flg. 19-32 
Molluscum 
contaglosum. 

ng. 19-33 
Molluscum 
contagiosum. 

these favor the lower abdomen, upper thighs, and the penile 
shaft in men. Mucosal involvement is very uncommon. 

Immunosuppression, either systemic T-cell immuno- 
suppression (usually HIV, hut also sarcoidosis and malignan- 
cies) or abnormal cutaneous immunity (as in atopic 
dermatitis or topical steroid use), predisposes the individual 
to infection. In atopic dermatitis, lesions tend to be confined 
to dermatitic skin (Fig. 19-34). 

Secondary infection may occur. In addition, in about 10% 
of lesions, a surrounding eczematous reaction is present 
(molluscum dermatitis). Rarely, erythema annulare centrifu- 
gum may be associated. Lesions on the eyelid margin or con- 
junctiva may be associated with a conjunctivitis o r  keratitis. 
Rarely, the molluscum lesions may present as a cutaneous 
horn (molluscurn contagiosum cornuatum). 

Ten to 30% of AIDS patients not receiving antiretroviral 
therapy have molluscum contagiosum (Figs 19-35 and 
19-36). 'hrtually all HIV-infected patients with molluscum 
contagiosum already have an AIDS diagnosis and a helper 
T-cell count of less than 100. In untreated HIV disease, lesions 

Flg. 19-34 
Molluscum 
contaglosum, child 
with atopic 
dermatitis. 

favor the face (especially the cheeks, neck, and eyelids) and 
genitalia. They may he few or numerous, forming confluent 
plaques. Giant lesions are not uncommon and may be con- 
fused with a basal cell carcinoma. Involvement of the oral 
and genital mucosa may occur, virtually always indicative of 
advanced AIDS (helper T-cell count <50). Facial disfigure- 
ment with numerous lesions can occur. 

Molluscum contagiosum has a characteristic histopatho- 
logy. Lesions affect primarily the follicular epithelium. The 
lesion is acanthotic and cup shaped. in the cytoplasm of the 
prickle cells, numerous small eosinophilic and later basophilic 
inclusion bodies, called molluscum bodies or  Hendel.son- 
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Paterson bodtes, are formed. Eventually, their bulk compresses 
the nucleus to the side of the cell In the fully developed 
les~on each lobule empties into a central crater. Inflamma- 
bly changes aresllght or absent Characteristic hnck-shaped 
poxv~ms particles are seen on electron micmseopy m the 
epidermis. Latent infection has not been found, except in 
untreated AIDS patients, in whom even normal-appearing 
slun may contatu vnal particles. 

me diagnosis IS easily established in most instances because 
of the dtstinctive central umbilication of the dome-shaped 
lesion (Fig. 19-37). This may be enhanced by light cryo- 
therapy that Leaves the umbtltcarion appearing clear against 
a white (frozen) background. For confirmation, express the 
pasty core of a lesion, squash it between two mtcroscope 
slides (or a slide and a cover glass) and stain it with 
Wright, Giemsa, or Gram stains. Firm compression between 
the sl~des is required. 

Treatment IS determined by the drnical setting. In young 
imtnunowrnpetent children, especially those with numerous 
lesions, the most practical course may be to not tleat or  
to use only topical tre+inoin. Aggressive treatment may be 
emotionally traumatic and can cause scarring. Spontaneous 
resolution a v~rtlrally a certainty in this setting, avoiding 
these sequelae. Individual lesions last 2 to 4 months each; 
the durat~on of infection is about 2 years. Continuous appli- 
cation of surgical tape to each lesion daily after bathing for 
16 weeks led to cure in 90% of children so treated.Top~cal 
cantharidin, applied for 4 to 6 h to approximately 20 lesions 
per setting led to resolution in 90% of patients and 8% of 
patients improved.This therapy is well tolerated, has a very 
high sattsfaction rate for pattents and their parents, and has 
rare complications. If lesions are limited and the child is 
cooperative, nicking the lestons with a hlade to express the 
core (with or without the use of a comedo extmctor), light 
cryotherapy, application of trichloroacetic acid (35-loo%), 
or removal by curettage are all altematives.The application 
of EMLA cream for 1 h before any patnful treatments has 
made the treatment of mulluscnm in children much easier. 
Topical 5 %  sodium nitnte with 5% salicylioacid cures about 

Fig. i9-31 
Molluscum 
contaglosum and 
condylom 
accuminata (HPV 
~nfectlon) occurring 
together. 

75% of patients. No controlled trials have confirmed the effi- 
cacy of imiquimod in the treatment of molluscum and the 
above treatments, especially cantharidin, should he considered 
h t  line unttl the efficacy of imiquimod has been denlonstrated. 

In adults with genital molluscum, removal by cryotherapy 
or curettage is very effective. Neither inliquimod nor podo- 
phyllotoxin has been demonstrated to he effective. In fact, 
the faxlure of these agents to improve "gemtal warts" suggests 
the diagnosis of genital molluscum contagiosum. Sexual 
partners should be examined; screening for other coexistent 
STDs is mandatory. 

In patients with atopic dermatitis, applicatron of EMLA 
followed by curettage or cryotherapy is most practical. 
Caustic chemicals should not be used on atopic skii.Topical 
steroid application to the area should be reduced to the 
mtnlrnnm strength possible. A brief wurse of antibtot~c 
therapy should be considered after initiaI treatment since 
dermatitic slun is frequently colonized with 5'. auteus. 

In immunosuppressed patients, especially those with 
AIDS, management of molluscum can be very difficult. 
Aggressive treatment of the HIV infection with HAART,if it 
leads to improvement of the helper T-cell count, is oflen 
associated with a dramattc resolution of the lesions. This 
response is delayed 6 to 8 months from the institution of the 
treatment Molluscum occurs frequently m the beard area, so 
shaving w~th  a blade razor should be discontinued to prevent 
its spread. Jf lesions are few, curettage or core removal with 
a hlade and comedo extiactor are most effective. EMLA 
application may permit treatment wthout Iocal anesthesta. 
Cantharone or 100% trichlomacetic acid may he applted to 
mdlvidual lesione Temporary dyspigmentation and slight 
surface irregularities may occur, Cryotherapy may be eflec- 
tive but must be used with caution in persons of pigment. 
Subcutaneous IFN-a has been anecdotally effective. When 
lesions are numerous or confluent, treatment of the whole 
affected area may be required because of the possibility of 
latent infectton. Trichloroacetic acid peels above 35% 
concentratton (medium depth) or daily applications of 5- 
fluomuiacil(5-FU) to the po~n t  of s h n  erosion may eradicate 
lesions, at least temporarily. At times, removal by curette is 
required. Electron beam has been effective. In patients with 
HIV infection, continuous application of tretinoin cream 
once nightly at the highest concentration tolerated seems to ' 

reduce the rate of appearance of new lesions. Topical 1% 
to 3% cidofovir application and systemic infusion of Lhis 
agent have been reported to lead to dramatic resolution of 
molluscum in patients with AIDS. - 
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PICORNAVIRUS GROUP 
Picomavirus desi~nates vlruses that were originally called 

Enterovirus Infections 
Person-to-pepoh transmission occurs by the inteStinal-oraI 
mute and less commonly the omI-aral or respiratory mutes. 
Enternviruses are identifed by type-specific antigens. i h e  
type-specific anttbodies appear in the blood about 1 week 
afker iinfection has oncurred and attain their maximum titer 
in 3 weeh.Vira1 cultures obtained fromthe rectum, p h q n x ,  
eye, and nose may isolate the infecting agent. Usuany the 
diagnosis is by clinical characteristics, and except in sppedfic 
clinicaI settings, the causative virus is not identified. Entem- 
viral infections particularly occur in children between the 
ages of 6 months and 6 years. 

Many nonspecific exanthems and exanthems that occur 
during the summer and early fa31 are mused by coxsackie- 
virus M echovirus ERg. 19-38). The exanthems are mosr 
typically diffuse rnacular or morbilliform erythemas, which 
sometimes also contain vesicular lesions, or petechial or 
purpuric areas. Echovirus 9 has caused an eruption aembl- 
ing acute meningococcemia. Each type of elcanthem has 
been amciated with many subtypes of coxsackievim or 
echovirus (one exanthem, many possible viral causes). 
Echovirus 9, the mogt p~evalent enternvirus, cawses a 
morbilIiform exanthem initially on the face and neck, then 
the trunk and extremities. Only occasioflally is there an 
eruption on the palms and soles. Small red or white lesions 
on the soft palate may occur. The most common specific 
eruptions due Lo enternviruses are hand-foot-and-mouth 
di-se, herpangha, and roseola-like illnesses. Rare reported 
presentations of entemvims infection include a unilateml 
vesicular eruption simulating herpes eoster, caused by 
eohwiw 6; a fatal dematomyositis-like illness in a patient 
with hypogammaglobuliiemi~ caused by echovirus 24; and 
a widespread vesicular eruption in atoplc dermatitis that 
simulated ICaposi varieellifom eruption, caused by wxsackie- 
virus A-16. Pleconaril and other future antienteroviral agents 
may be useful in severe enteroviral infections. 

While the cutaneous eruptions due to these viruses are 
quire benign, infections with enterovirus 71 ean be qufte 
severe with the development of brainstem encephalitis and 
fatal neumgenic pulmonary edema, .as well as ascending 
&aceid pmlysis resemblhg poliomyelitis, Epidemics with 
severe disease have been reported in Bulgaria, Hungary, 
Hong Kong Japan, Australia, Malaysia, Singapore, and 

Flg. 19-38 Vim1 
exanthema, 
photodistnbuted. 

ente*ovlruses (polioviluses, coxsackievirusei and echo- 
viruses), ~ l u s  the rhinoviruses. The picomavlruses are sman, 
single-stranded RNA, icosahedral viruses varying in size 
from 24 to 30nm. Only the coxsackievintses, echwiruses, 
and enterovirus type5 70 and 71 ara significant causes of skin 
disease. 
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1 Herpangina. 

Taiwan; the latter had the worst epidemic affecting more 
than 1 million people with 78 deaths in 1998. 

Herpangina Herpangina, a disease of children world- 
wide, is caused by multiple types of coxsackieviruses (most 
frequently A8, A10, andA16), echoviruses, and enterovirus 
71. In the severe outbreaks inTaiwan, 10% of the fatal cases 
had herpangina. It begins with acute onset of fever, headache, 
sore throat, dysphagia, anorexia, and sometimes, s t i i  neck. 
The most significant finding, which is present in all cases, is 
of one or  more yellowish-white, slightly raised 2-mm vesicles 
in the throat, usually surrounded by an intense areola 
(Kg. 19-39). The lesions are found most frequently on the 
anterior faucial pillars, tonsils, uvula, or soft palate. Only one 
or two lesions might appear during the course of the illness 
or the entire visible pharynx may be studded with them. 
The lesions often occur in small clusters and later coalesce. 
Usually, the individual or coalescent vesicles ulcerate, 
leaving a shallow, punched-out, grayish-yellow crater 2 to 4 
mm in diameter. The lesions disappear in 5 to 10  days, 
Treatment is supportive, consisting of topical anesthetics. 

Herpangina is differentiated from aphthosis and primary 
herpetic gingivostomatitis by the location of the lesions in 
the posterior ompharynx and by isolation of an enterovirus. 
Coxsackievirus A-10 causes acute lymphonodular pharyn- 
gitis, a variant of herpangina, characterized by discrete 
yellow-white papules in the same distribution as herpangina. 

Hand-Foot-and-Mouth Disease Hand-foot-and- 
mouth disease (HFMD) is usually a mild illness. It primarily 
affects chldren from 2 to 10, but exposed adults may also 
develop disease. Infection begins with a fever and sore 
mouth. In 90% of cases oral lesions develop; these consist of 
small (4-8 mm), rapidly ulcerating vesicles surrounded by a 
red areola on the buccal mucosa, tongue, soft palate, and 
gingiva. Lesions on the hands and feet are asymptomatic red 
papules that quickly become small, gray, 3- to 7-mm vesicles 
surrounded by a red halo. They are often oval, linear, or 
crescentic and run parallel to the skin lines on the fingers and 
toes (Fig. 19-40). They are distnbuted sparsely on the dorsa 
of the fingers and toes and more frequently on the palms 
and soles. Especially in chlldren who wear diapers, vesicles 
and erythematous, edematous papules may occur on the 
buttocks (Fig. 19-41). The infection is usually mild and 
seldom lasts more than a week.Treatment is supportive, with 
the use of oral topical anesthetics. 

Fig. 1940 Hand- 
fwt-and-mom 
disease. (Courtesy of 
James Fitzpatnok. 
MD) 

Fig. 19-41 Hand-foot-and-mouth disease. 

HFMD is most frequently caused by coxsackievirus A-16 
and less commonly by other coxsackie viruses (A5,A7,A 9, 
A10, B1, B3, and B5) as well as enterovilus 71. In the severe 
Taiwanese enterovlrus 7 1  outbreak, 80% of cases wlth CNS 
disease had HFMD. No cases of HFMD associated with CNS 
disease were due to coxsackieA16, so the rapid discrirmna- 
tion of vlral types may be vital in outbreaks of HFMD.The 
virus may be recovered from the skin vesicles. Histopatho- 
logic findings are those of an intraepidermal blister formed 
by vacuolar and reticular degeneration of keratinocytes 
slmilar to other vlral blisters. Inclusion bodles and multl- 
nucleated giant cells are absent. HFMD is distinguished fmm 
herpangrna by the distribution of the oral lesions and the 
presence of skln lesions. It 1s differentiated from erythema 
mult~forme minor by the skin lesions, which are oval and 
gray, as opposed to targetold, as m erythema multiforme. 
HFMD usually requires no treatment.Although the coxsackie- 
vlruses lack thymldine kinase, acyclovir has anecdotally been 
reported to hasten resolution of the eruption in two reports. 

Boston Exanthem Disease The so-called Boston 
exanthem dlsease occurred as an epidemic in Boston and 
was caused by echovirus 16, a now uncommon cause of viral 
exanthems.The eruption consisted of sparsely scattered pale 
red macules and papules. In severe cases, the lesions were 
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morbilliform and even ves~cular. The eruption was chiefly 
on the face, chest, and back and in some cases on the 
extremities. On the soft palate and tonsils, small ulcerations 
like those of herpangina were noted. There was little or no 
adenopathy.The incubation period was 3 to 8 days. 

Eruptive Pseudoangiomatosis Eruptive pseudo- 
angiomatosis descnbes the sudden appearance of 2- to 4-mm 
blanchable red papules that resembleangiomas. In children it 
is usually associated with a viral syndrome, but most affected 
adults have no viral symptoms. The red papules blanch on 
pressure and are often surrounded by a 1- to 2-mm pale 
halo. Lesions often number about 10, but may be much more 
numerous. Most lesions appear on the face and extremities, 
but the trunk may also be affected. In children, lemons are 
short-lived, virtually always resolving wlthin 10  days. 
Lesions may last slightly longer in adults. Recrudescences 
may occur. Epidemics have been described in adults and 
even healthcare workers caring for patlents with eruptive 
pseudoang~omatosis have developed lesions. Histologically, 
dilated upper dermal vessels, but not increased numbers of 
blood vessels, with promment endotheliai cells are seen. 
Echoviruses 25 and 32 have been imphcated in the inihal 
reports, and more recently EBV. The occurrence in young 
children and the presence of mmiepidemlc outbreaks 
strongly suggest an infectious trigger. 

Abzug MJ, et al: Double blind placebo-controlled trial of pleco- 
nanl in infants with entemvlrus meningitis. Pediatr Infect Dis J 
2003;22:335. 

Angelo C, et ai: Eruptive pseudoangiomatosis. Pediatr Dermatol 
2002,19:243. 

Boyd AS: Caboratory testing in patients with morbllliform vtral 
eruptions. Dermatoi Ciin 1994;12:69. 

Chang LY, et al: Transmission and clinlcal features of enterovirus 
71 infections in household contacts in Taiwan. JAMA 
2004;291~222. 

Doiin R: Enterovirus 71. N Engl J Med 1999;341:984. 
Faulkner CC et al: Hand, foot and mouth disease in an immuno- 

compromised adult treated with acyclovir. Australas J 
Dermatol 2003;44203. 

Guiliot 6, Dandurand M: Eruptive pseudoangiomatosis arising in 
adulthood: 9 cases. Eur J Dermatol 2000;10:455. 

Larralde M,  et al: Eruptive pseudoangiomatosis. Pediatr 
Dermatol2002;19:76. 

McMlnn PC: An ovewiew of the evolution of enternvirus 71 and 
~ t s  clinical and public health significance. FEMS Microbloi Rev 
2002;26:91. 

Messnsr J ,  et al: Accentuated viral exanthems in areasof inflam- 
mation. J Am Acad Dermatol 199§40:345. 

MMWR: Deaths Among Children Dunng an Outbreak of Hand, 
Foot, and Mouth Disease-Taiwan, Republic of Chlna, 
ApnMuly 1998. Arch Dermatol 1999,135:102. 

Navarro V, et al: Eruptive pseudoangtomatosls in an adult. Int J 
Dermatol2000;39:236. 

Neri I ,  et al: Eruptive pseudoanglomatosls. Br J Dermatol 2000: 
143:435. 

Ventun C, et al: Eruptive pseudoang~omatosis in adults: A 
community outbreak. Arch Dermatoi 2004;140:757. 

Waldfahrer F, et el: Successful treatment of herpangma wtth 
aliopurinoi mouthwashes. Laryngoscope 1995;105:1405. 

PARAMYXOVIRUS GROUP 
The oaramvxovimses are RNA viruses that ranee in size 
from-100 io 300 nm. In this group, the viral Zseases of 
dermatolog~c interest are measles [rubeola) and German 
measles (rubella). Others viruses of t h ~ s  gmup are mumps 
vmms, parainfluenza virus, Newcastle disease vims, and 
respiratory syncytial vlrus. 

Measles 
Also known as mbeola and nrorbllli, measles is a worldwide 
disease that in developed countries most commonly affects 
children under 15  months of age. It is spread by respiratory 
droplets and has an incubation period of 9 to 1 2  days. 
Currently, available immunizations are highly effective, with 
the US berng the largest country to have eradicated all 
endemic cases. Imported cases continue to occur, however, 
with the highest number coming from Chma and Japan. In 
Japan, vaccination is not required and is recommended only 
after age 2, which are two factors in the failure of that 
advanced nation to eradxcate this viral disease. There is no 
link between vaccinahon against measles or mbella and the 
development of epilepsy. 

The prodrome conslsts of fever, malaise, con]nnct~tis, 
and prominent upper respiratory symptoms (nasal conges- 
tion, sneezing, coxyza, and cough). After 1 to 7 days, the 
exanthem appears, usually as macular or morbilliform I 
lesions on the anterior scalp line and behind the ears. I 
Lesions begin as discrete erythematous papules that 
gradually coalesce. The rash spreads quickly over the face, 
then by the second or third day (unhke the more rapid 
spread of rubella) extends down the tmnk to the extremities. 

I 
By the third day, the whole body IS mvolved. Lesions are 
most prominent and confluent III the initially involved areas 

l 
and may be more discrete on the extremities. Purpura may 

! 
be present, espec~ally on the extremities, and should not be 
confused with ''black measles," a rare, disseminated intra- 
vascular coagulation-like complication of measles. Koplik 
spots, which are pathognomonic, appear during the 
prodrome.?hey appear first on the buccal mncosa nearest to 
the lower molars as 1-mm whtte papules on an erythematous 

i base. They may spread to involve other areas of the buccal 
mucosa and pharynx. After 6 to 7 days the exanthem clears, ? 
w ~ t h  simultaneous subsidence of the fever. 

Complications include otitis media, pneumonia, encepha- 
litis, and thrombocytopenic purpura. Infection in pregnant 
patients is associated with fetal death. Complications and 
fatalihes are more common in children who are under- 
nounshed or have T-cell defic~encies. In HIV-infected 
children the exanthem may be less prominent. 

Modified measles occurs in a partially immune host as a 
result of prior infection, persistent maternal anhbodies, or 
immunizatton, and is a milder disease.The course is shorter, 
the exanthem less coduent ,  and Kophk spots may be absent. 
It is difficult to differentiate it from other viral exanthems. k I 

Atypical measles was seen in patients who received killed 
measles vaccine in the early to mid 1960s. The syndrome 
consists of fever, cough, headache, abdominal pain, myalgia, 
edema of the extremities, pleural effusion, pneumonia, and 
hilar adenopathy. Morbillifom lesions occur on the skin, 
occasionally with intermingled petechiae andlor vesicles, 
beginning on the hands and feet and spreading centripetally. 
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fever. 

A diagnosis of measles is established by the presence of a 
high fever, Icoplik spots, the characteristic conjunctivitis, 
upper respiratory symptoms, and typical exanthem. Lymph- 
openia is common, with a decreased white blood cell count. 
Biopsies of skin lesions may show syncytial keratinocytic 
giant cells, similar to those seen in respiratory secretions. 
Laboratory confirmation is usually with acute and convales- 
cent serologic tests. Rubella, scarlet fever, secondary syphilis, 
enterovirus infections, and drug eruptions are in the differen- 
tial diagnosis.Administration of high doses of vitaminA will 
reduce the morbidity and mortality of hospitalized children 
with measles. Xvo doses of retinyl palmitate, 200,000 IU 
24 h apart, are recommended for all children 6 months to 
24 months of age, immunodeficient children, children with 
malnutrition or evidence of vitaminA deficiency, and recent 
immigrants from areas of high measles mortality. Otherwise, 
treatment is symptomatic, with bed rest, analgesics, and 
antipyretics. 

Live virus vaccination is recommended at 15  months with 
a booster at 5 years. A faint maculopapular exanthem may 
occur 7 to 10 days after immunization. When given up to 
5 days after exposure, vaccination may prevent infection. 
Children under 1 year of age who are exposed to measles 
should be treated with immune serum globulin. 

Rubella 
Rubella, commonly known as German measles, is caused by 
a togavims and probably spreads by respiratory secretions. 
The incubailon period is 12 to 23 days (usually 15 to 21). 
Llve virus vaccinat~on is highly effective, providing lifelong 
immunity. There is no association between measles, mumps, 
and rubella (MMR) vaccination and autlsm. 

There is a prodrome of I to 5 days consisting of fever, 
malaise, sore throat, eye pain, headache, red eyes, runny 
nose, and adenopathy. Pain on lateral and upward eye 
movement is characteristic The exanthem begins on the face 
and progresses caudad, covering the entire body in 24 h and 
resolving by the third day.The lesions are typically pale plnk 
morbilliform macules, smaller than those of rubeola. The 
eruption may resemble roseola or erythema infectiosum. 
An exanthem of pinhead-sized red macules or petechiae on 
the soft palate and uvula (Forscheimer's sign) may be seen. 
Posterior cervical, suboccipital, and postaur~cular lymph- 
adenitis occurs in more than half of cases. Rubella e in 
general a much milder disease than rubeola is.Arthritis and 
arthralgias are common complications, espec~ally in adult 
women.These last a month or longer. 

Congenital Rubella Syndrome Infants born to 
mothers who have had rubella during the first trimester of 
pregnancy may have congenital cataracts, cardiac defects, 
and deafness. Numerous other manifestations, such as 
glaucoma, microcephaly, and various visceral abnormalities, 
may emerge.Among the cutaneous expressions are thrombo- 
cytopenic purpura; hyperpigmentation of the navel, fore- 
head, and cheeks; bluish red infiltrated 2- to 8-mm lesions 
("blueberry muffin" type), which represent dermal erythro- 
poiesis; chronic urticaria; and reticulated erythema of the 
face and extremities. 
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Asymmetric Periflexural Exanthem of 
Childhood 
This clinical syndrome, also known as unilateral latero- 
thoracic exanthem, occurs primarily in the late winter and 
early spring, and appears to be most common in Europe. 
It affects girls more often than boys (1.2-2:l). It occurs in 
children 8 months to 10  years of age, but most cases are 
between 2 and 3 years of age. Multiple cases have been 
reported in adults from Europe and China. Its cause is un- 
known, but a viral origin has been proposed, since it occurs 
in young children and is seasonal, and secondary cases in 
families have been reported. No reproducible viral etiology 
has been implicated, however. Clinically, two-thirds to three- 
fourths of affected children have symptoms of a mild upper 
respiratory or gastrointestinal infection, usually preceding 
the eruption. The lesions are usually discrete l-mm erythl 
ematous papules that coalesce to poorly marginated 
morbilliform plaques. Pruritus is usually present, but mild. 
Lesions begin unilaterally close to a flexural area, usually the 
axilla (75% of cases). Spread is centrifugal with new lesions 
appearing on the adjacent trunk and extremity. Normal skin 
may intervene between lesions. The contralateral side is 
involved in 70% of cases after 5 to 15  days, but the asym- 
metrical nature is maintained throughout the illness. 
Lymphadenopathy of the nodes on the initially affected side 
occurs in about 70% of cases. The syndrome lasts 2 to 6 
weeks on average, but may last more than 2 months, and 
resolves spontaneously. Topical steroids and oral antibiotics 
are of no benefit, but oral antihistamines may help asso- 
ciated pruritus. Histologically, a mild-to-moderate lympho- 
cytic (CDSt T-cell) infiltrate surrounds and involves the 
eccrine ducts but not the secretory coils. There may be an 
accompanying interface dermatitis of the upper eccrine duct 
and adjacent epidermis. 
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PARVOVIRUS GROUP 
Panrovlms B19 1s the most common agent in this erythm- - 
virus genus to cause human disease. Infection 1s worldwide, 
occurring in 50% of persons by age 15.n1e vast majority of 
elderly adults are seropos~tlve. Infections are more common 
in the spring in temperate climates. Epidemics in communities 
occur every few years,The virus a spread vra the respiratory 
route and infection rates are very high within households. 
Most rnfections are asymptomatic. Erythema infectiosum, 
papular purpuric gloves and socks syndrome, arthropathy 
(espec~ally in middle-aged females), aplastrc crlsis in hwedi- 
tary spherocytosis and sickle cell disease, and chmmc 
anemla m immunosuppressed phents  are clearly telated to 
parvovirus B19 ~nfection. Hydrops fetal~s and fetal demise 
may result lf infectron occurs during pregnancy, with 30% 
of fetuses lnfected and 5% to 9% of affected pregnancres 
suffering fetal loss. 

Erythema lnfectiosum (Fifth Disease) 
Erythema infectiosum is a worldwtde benign infectious 
exanthem that occurs in epidem~cs in the late winter and 
early spring. In normal hosts (but not immunosuppressed or 
sickle-cell patients in crisis), viral shedding has stopped by 
the time the exanthem appears, making isolation unneces- 
sary.The Incubation period is 4 to 1 4  days (average 7 days). 
Uncommonly, a mild prodmme of headache, runny nose, and 
low-grade fever may precede the rash by 1 or 2 days. 

Erythema infectiosum has three phases. It begins abruptIy 
wrth an asymptomahc erythema of the cheeks, referred to as 
slapped cIzeek (Fig. 19-42).The erythema 1s typically diffuse 

and macular, but tiny translucent papules may be present. It 
IS most Intense beneath the eyes and may extend over the 
cheeks in a butterfly-wmg pattern. The perioral area, lids, 
and chin are usually unaffected.After 1 to 4 days the second 
phase begins, consisting of discrete erythematous macules 
and papules on the proximal extremities and later the trunk. 
This evolves Into a rehculate or lacy pattern. These two 
phases typtcally last 5 to 9 days.A chamcteristic third phase 
is the recumng stage. The eruption 1s matkedly reduced or 
~nvaible, only to recur after the patient is exposed to heat 
(especrally when bathmg) or sunlight, or in response to 
crying or exercise. About 7% of children with erythema 
rnfectiosum have arthralgias, whereas 80% of adults have 
jomt involvement. Necrotizrng lymphadenitis may also occur 
rn the cervical, epitrochlear, supraclavrcular, and intra- 
abdominal lymph nodes. Children with aplastic crisis due to 
parvovlm B19 usually do not have a rash. However, even 
healthy children can develop ngnrficant bone marrow 
complicatrons, albe~t transient and self-limited (Fig. 19-43). 

Papular Purpuric Gloves and Sacks Syndrome 
This syndrome, which is less common than erythema 
infectiosum, occurs primarily in teenagers and young adults. 
Prurrtus, edema, and erythema of the hands and feet appear 
and a fever is present. The lesions are sharply cut off at the 
wrists and ankles Over a few days they hecome purpunc. 
There is a mdd erythema of the cheeks, elbows, knees, and 
groin folds. Lesions in the groin may become purpuric. Oral 
erosions, shallow ulcerations, aphthous ulcers on the labial 
mucosa, erythema of the pharynx, I<oplik spots, or petech~al 
lesions may be seen on the buccal or labial mucosa.The lips 
may he red and swollen.Vulvar edema and erythema accorn- 
panied by dysur~a may be seen. An unusual vanant a a 
unilateral petechial and e#hematous eluption of the axilla. 
The acral erythema may rarely move proximally along 
lymphatics, simulat~ng a 1ymphangitis.Transient lymphocyto- 
penia, a drop in platelet connt, and elevat~on of liver 
function tests may be seen. The syndrome resolves w~thin 2 
weeks. Evldence of seroconventon for pamvtrus B19 has 

I 
I 

been found in most reported patients. Histologically, there is 
a dermal mfiltmte of CD30+T-lymphocytes surrounding the 
upper dermal vessels. There IS an interface component 
and prominent extravasation of red blood cells in petech~al 
lesions. Parvovims B19 antigen has been found in the endo- I < 
thehal cells, sweat glands and ducts, and epidermis m three 

purpura induced by hlood pressure cuff and due to the assac~ated 
thrombocytopenia. 
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purpuric gloves and socks syndrome (PPGSS), the eruptlon 
is more persistent (last~ng 3 weeks to 4 months) and is 
assoc~ated with anemia. 

Not all cases of PPGSS are caused by parvovirus B19. In 
adults it may be associated with HBV infection. In chlldren 
the syndrome occurs at an average age of 23 months. The 
eruphon lasts an average of 5 weeks. In children CMV and 
EBV are the most common documented causes m Ta~wan 
where this syndrome appears to be very common in the last 
quarter of the year. 
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ARBOVIRUS GROUP 
The arboviruses comprise the numerous arthropod-borne 
RNA viruses.These viruses multiply in vertebrates as well as 
in arthropods. The vertebrates usually act as reservoirs and 
the arthropods as vectors of the various diseases. 

Nest Nile Fever 
West Nile virus (WNV) is a flavav~rus whlch a endemic 
In East Africa. It first appeared ~n eastern North Amenca in 
1999 and reached California by 2004. It 1s primarily an 
infection of the crow family (crows, ravens, magpies and 
bluejays). It is spread by Culex mosquitoes. Approximately 
80% of infected persons will have no symptoms. After an 
Incubation penod of 3 to 15 days, a febrile illness of sudden 
onset occurs. The primary complications are neurologic 
d~sease, including seizures (10% of symptomatic adults), 
ascending flaccid paralysis (like poliomyel~tis), ataxla, and 
reduced level of consciousness. A significant percentage of 
affected persons are left with permanent neurologic 
seque1ae.A morbilliform eruption of the neck, trunk, arms or 
legs occurs ~n 20% of patients. 

Sandfly Fever 
Sandfly fever is also known as phlebotom~ls fever and 
pappataci fever.The vector, Phlebotomus papatusti, is found 
in the Mediterranean area (Sicilian, Naples and Toscana 
virus), Rusna, China, and India. While Sic~lian and Naples 
sandfly fever viral infections disappeared or dramatically 
decreased w ~ t h  mosquito erad~cation programs, Toscana 
virus infection is still common. While most infected persons 
are asymptomatic, 80% of aseptic meningit~s cases in the 
summer in endemic areas are due to this agent. Small pruritic 
papules appear on the skin after the sandfly bite and persist 
for 5 days. After an incubation period of another 5 days, 
fever, headache, malaise, nausea, conjunctival injection, stiff 
neck, and abdominal pains suddenly develop.The skin mani- 
festations consist of a scarlatiniform eruption on the face and 
neck. Recovery is slow, w ~ t h  recurring bouts of fever. No 
specific treatment is available. 

Dengue 
Dengue, also known as break-bone fever, 1s a common 
disease of tropical regions throughout the world, but espe- 
c~ally in Southeast Asia. It is spread by the Aedes aegyph 
mosquito. Tam to 15 days after the bite of an Infected 
mosquito the disease begins with a sudden high fever, 
headache, backache, retroorbital paln, bone and joint pain, 
weakness, depression, and malaise. A scarlatiniform or 
morb~lliform exanthem, especially on the thorax and jolnt 
flexors, may accompany these symptoms. The patient may 
recover completely at this stage. On about the fourth day, 
after a brief rem~ssion of fever, another scarlatiniform 
exanthem may appear, most vividly over the trunk, face, and 
extremities. It may be petech~al or purpuric @. 19-44). 
Small spared areas of normal skln (wh~te islands ln a sea of 
red) are characterist~c. 

In 1% to 7% of cases, dengue hemorrhagic fever (DHF) 
develops. It usually begins with similar symptoms, but 
thrombocytopenia and hemoconcentration develop. Spon- 
taneous bleeding may occur in the skin, conjunct~va, and 
gastrointestinal tract. Up to 30% of patients with DHF may 
progress to Dengue shock syndrome (DSS) with increased 
vascular permeability, hypovolemia, and hypotension. 
Mortality rates are 10% or hgher if untreated, but less than 
1% if adequate care is provided. The d~sease is not modified 
by high doses of systemic corticosteroids. 
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Fig. 19-44 Dengue. 

Alphavirus 
In Finland, Smdbis vims Infection is transmitted by the 
Cz~lzseta mosqu~to.An eruption of multiple, erythematous, 2- 
to 4-mm papules with a surrounding halo is associated with 
fever and prominent arthralgras.The eruption and symptoms 
resolve over a few weeks. Histologically, the skin lesions 
show a per~vascular lymphocytic ~nfiltrate with large atypical 
cells, s~mulatlng lymphomatoid papulos~s. CD30 does not 
stam the large cells, however, allowing their dlstlnction. 
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PAPOVAVIRUS GROUP 
Papovaviruses are double-stranded, naked DNA viruses 
characterized as slow erowme. Thev reolicate inside the , . 
nucleus. Because they contam no envelope, they are resistant 
to drying, freezing, and solvents. In addition to the human 
pap~llomav~ruses (HPVs), which cause warts, pap~lloma- 
vlruses of rabbits and cattle, polyomaviruses of mice, and 
vacuolating vlruses of monkeys are some of the other viruses 
in t h ~ s  group. 

Warts (Verruca) 
There are more than 100 types of HPVs.The genome of HPV 
conslsts of early genes (E 1 , 2 , 4 , 5 , 6 ,  and 7), two late genes 
(L1 and LZ), and in between an upstream regulatory region 
(URR). L1 and L2 code for the major and minor capsid 
protems A new HPV type is defined when there 1s less than 
90% DNA homology with any other known type In the 
L1  and E6 genes. Viruses m t h  90% to 98% homologies 
are classified as subtypes. The gene sequences from HPVs 

throughout the world are similar. Most HPV types cause 
specific types of warts and favor certain anatomic locations, 
such as plantar warts, common warts, genital warts, and so 
on. Some wart types, e.g. HPV-27, may be found in severaI 
different locations. A large proportion of the HPV types 
nrely cause warts and appear to be pathogenic only in 
immunosuppressed patients or  those with epidermodys- 
plasia verrucifonnis. However, many persons may cany or 
be latently infected with these rare wart types, explaining 
the uniformity of gene sequence and clinical presentation all 
over the world. In the setting of immunosuppression, HPV 
types may cause warty lesions of a different clinical morpho- 
logy than they would cause in an immunocompetent host. 

Infection with HPV may be clinical, subclinical, or latent. 
Clinical lesions are visible by gross inspection. Subclinical 
lesions may be seen only by aided examination (e.g. the use 
of acetic acid soaking). Latent infection describes the 
presence of HPV virus or viral genome in apparently normal 
skin. Latent infection is thought to be common, especially in 
genital warts, and explains in part the failure of destructive 
methods to eradicate warts. 

HPV infection is very common, as most people will 
experience infection during their lifetime. In school children 
in Australia, 22% were found to have nongenital cutaneous 
warts, with 16% having common warts, 6% having plantar 
warts, and 2% having flat (plane) warts. In the UIC, the 
prevalence has been reported at  between 4% and 5%.The 
peak age for cutaneous warts is in the teenage and early 
adult years where infection rates reach 25% in some studies. 
White persons have visible cutaneous warts twice as 
frequently as other ethnicities. Genital warts begin to appear 
with sexual activity and infection rates, including latent 
infection, exceed 50% in sexually-active populations in 
many parts of the world. 

Management of warts is based on their clinical appearance, 
location, and the immune status of the patient. In general, 
warts of all types are more common and more difficult to 
treat in persons with suppressed immune systems. Because 
warts in some settings are important cofactors in cancer, 
histologic evaluation of warty lesions in these situations may 
be important. 

Verruca Vulgaris Common warts are a significant cause 
of concern and frustrat~on on the part of the patient (Figs 
19-45 to 19-47). Social actlv~ties can be affected, lesions can 
be uncomfortable or bleed, and treatment is often painful 
and frustratmgly meffective. HPV-1, -2, -4, -27, -57, and -63 
cause common warts. Common warts occur largely between 
the ages of 5 and 20 and only 15% occur after the age of 35. 
Frequent lmmerslon of hands in water a a risk factor for 
common warts. Meat handlers (butchers), fish handlers, and 
other abattoir workers have a high incidence of common 
warts of the hands. The prevalence reaches 50% in those 
persons w ~ t h  direct contact wlth meat. Warts in butchers are 
caused by HPV-2 and -4 and up to 27% of band warts from 
butchen are due to HPV-7. HW-7 is very rarely found in 
warts In the general population (<0.3%), and in butchen 
it is found only on the hands where there is dlrect contact 
w t h  meat. The source of HPV-7 1s unknown, but HPV-7 
is not bovme papillonla virus and does not come from the 
slaughtered animals. HPV-57 has been reported to cause 
dystrophy of all 10  fingemads w ~ t h  marked subungual 
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Fig. 19-45 Verruca vulgaris. Fig. 19-46 Vermca vulgaris, wart at site of 
trauma. 

hyperkeratosis and destruction of the nail plate without 
periungual involvement. 

The natural history of common warts is for them to 
spontaneously resolve. Reported clearance rates in children 
are 23% at 2 months, 30% at 3 months, 65% to 78% at 2 
years, and 90% over 5 years. Common warts are usually 
located on the hands; they favor the fingers and palms. 
Periungual warts are more common in nail biters and may be 
confluent, involving the proximal and lateral nailfolds. 
Fissuring may lead to bleeding and tenderness. Lesions range 
in size from pinpoint to more than 1 cm, most averaging 
about 5 mm. They grow in size for weeks to months and 
usually present as elevated, rounded papules with a rough, 
p y i s h  surface, which is so characteristic that it has given us 
the word vem~cous, used to describe lesions with similar 
surface character (e.g. seborrheic keratosis). In some instances 
a single wart (mother wart) appears and grows slowly for a 
long time and then suddenly many new warts erupt. On 
the surface of the wart, tiny black dots may be visible, 
representing thrombosed, dilated capillaries. Trimming the 
surface keratin makes the capillaries more prominent and 
may be used as an aid in diagnosis. Warts do not have 
dermatoglyphics (fingerprint folds), as opposed to calluses, in 
which these lines are accentuated. 

Common warts may occur anywhere on the skin, 
apparently spreading from the hands by autoinoculation. In 
nail biters, warts may be seen on the lips and tongue, usually 
in the middle half, and uncommonly in the commissures. 
Digitate or filiform warts tend to occur on the face and scalp 
and present as single or  multiple spikes stuck on the surface 
of the skin. 

Pigmented Warts Pigmented warts have been reported 
commonly m Japan. They appear on the hands or  feet and 
resemble common warts or plantar warts except for their 
hyperpigmentation They are caused by HPV-4, -65, and -60. 
The pigmentation IS due to melanocytes tn the basal cell 
layer of the HPV-infected tissue containmg large amounts 
of melanin. T h ~ s  is proposed to be caused by "melanocyte 
blockade" or the inability of the melanocytes to transfer 
melanin to the HPV-infected cells. 

L 
Fig. iQ-47 Verruca, nail b 
periungual warts. 

Flat Warts (Verruca Plana) HPV-3, -10, -28, and -41 
most often cause flat warts. Children and young adults ale 
primarily affected. Flat warts present most typically as 2- to 
4-mm flat-topped papules that are slightly erythematous 
o r  brown on pale skin and hyperpigmented on darker skm. 
They are generally multlple and are grouped on the face, neck, 
dona of the hands, wrists, elbows, or knees (Figs 19-48 and 
19-49).The forehead, cheeks, and nose, and particularly the 
area around the mouth and the backs of the hands, are the 
favorite locat~ons In men who shave t h e ~ r  beards and in 
women who shave their legs, numerous flat warts may 
develop as a result of autoinoculation.A useful finding is the 
tendency for the warts to Koebnenze, forming hnear, slightly 
ra~sed, papular leslons (Fig 19-50). Hyperp~gmented lesions 
occur and when scarcely elevated, they may be confused w ~ t h  
leutlgmes or ephelides. Plaque-like lesions may be confused 
with venucous nevus, lichen planus, and molluscum conta- 
giosum.When les~ons occur only on the central face and are 
erythematous, they can be easily confused with papular acne 
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Fig. 19-49 Verruca plana, atopic dermatitis 
infected with numerous flat warts. 

vulgaris. Of all clinical HPV infections, flat warts have the 
highest rate o i  spontaneous remission. 

Plantar Warts (Verruca Plantaris) HPV-I, -2, -4, -27 
and -57 cause plantar warts.These warts generally appear at 
pressure points on the ball of the foot, especially over the 
mid-metatarsal area. They may, however, be anywhere on 
the sole. Frequently there are several lesions on one foot 
(Fig. 19-51). Sometimes they are grouped or several 
contiguous warts Iuse so that they appear as one. Such a 
plaque is known as a rnosnic wart. The soft, pulpy cores are 
surrounded by a firm, horny ring. Over the surface of the 
plantar wart, most clearly if the top is shaved off, multiple 
small black points may be seen that represent dilated 
capillary loops within elongated dermal papillae. Plantar 
warts may be confused with corns or calluses, but have a soft 
cent~al core and black or bleeding points when pared down, 
features that calluses do not have. 

The myrmecia type of verruca occurs as smooth-surfaced, 
deep, often inflamed and tender papules or plaques, mostly 
on the palms or  soles, but also beside or beneath the nails, 
or, less often, on the pulp of the digits.They are distinctively 
dome-shaped and much bulkier beneath the surface than 
they appear. Myrmecia are caused by HPV-1. They can be 
mistaken for a paronychia or digital mucinous cyst. 

HPV-60 causes a peculiar type of plantar wart called a 
ridged wnrt because of the persistence of the dermato- 
glyphics across the surface of the lesion. '@pically, the warts 
are slightly elevated, skin colored, 3- to 5-mm papules. 
They occur on non-weight-bearing areas and lack the typical 
features of plantar warts. HPV-60 also causes plantar 
verrucous cysts, 1.5- to 2-cm epithelium-lined cysts on the 
plantar surface.These cysts tend to occur on weight-bearing 

rlg. iy-31 verruca plantaris. 

areas, suggesting that HPV-infected epidermis is implanted 
into the dermis, forming the cyst. I t  1s common to see ridged 
warts near plantar verlucous cysts. 

Histologic Features 
Typical nongenital warts rarely require histologic confirma- 
tion. A biopsy may be useful in several settings, however. 
Histology can be used to distinguish warts from corns and 
other keratotic lesions that they resemble. This is enhanced 
by immunoperoxidase staining for HPV capsid antigen. 
Cytologic atypia and penetration into the dermis suggest 
the diagnosis of an HPV-induced squamous cell carcinoma. 
There is a correlation between HPV type and the histologic 
features of the wart, allowing identification of the HPV types 
that cause specific lesions, a useful feature in the diagnosis of 
epidermodysplasia vermciformis, for example. 

Treafrnent 
The fonn of therapy used depends on the type of wart being 
treated, age of the patient, and previous therapies used and 
their success or failure.With any treatment modality at least 
2 or 3 months of sustained management by that method is 
considered a reasonable therapeutic trial. Do not abandon 
any treatment too quickly. Since many nongenital warts will 
spontaneously regress, the treatment algorithm should allow 
for nonaggressive options and the patient should be ofrered 
the option of no treatment. Indications for treatment are 
pain, interference with function, social embarrassment, and 
risk of malignancy. Aims oI therapy are 1) to remove the 
wart; 2) not to produce scamng; and 3) to induce lifelong 
immunity to prevent recurrence.There are very few controlled 
studies on the treatment of cutaneous warts, so the evidence 
for all forms of treatment except cryotherapy.is fair to poor. 
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Flat War ., Fig. 19-52 Verruca 
Flat warts frequently undergo spontaneous remission, so vulgaris, doughnut 

wart. therapy should be as mild as possible, and potentially 
scarring therapies should be avoided. If lesions are few, light 
cryotherapy is a reasonable consideration. Topical salicylic 
acid products can also be used. Treatment with topical 
trebinoin once or twice a day in the highest concentration 
tolerated to produce mild erythema of the warts without 
frank dermatitis can be effective over several months. 
Tazarotene cream or gel may also be euective. Imiquimod 
5% cream used up to once a day can be effective. If the warts 
fail to react initially to the imiquimod, tretinoin may be used 
in conjunction. Should this fail, 5-FU ueam 5% applied twice 
a day may be very efiective. Anthralin, although staining, 
could be similarly used for its irritant effect. For refractory 

therapy might be considered before electrodesiccation 
because of the reduced risk of scarring. Ranitidine 300 mg 

monitoring when treating facial lesions. 

lesions, laser therapy in very low nuences or photodynamic 

twice a day cleared 56% of refractory flat warts in one study. keratinous debris may be removed by scraping with a table 
Cimetidine alone or with levamisole may be considered. knife, pumice stone, or emery board. 
Topical immunotherapy with dinitrochlorobenzene (DNCB), A small amount of cantharone (0.7% cantharidin) is 
squaric acid, or dyphencyprone can be used on limited areas applied to the wart, allowed to dry, and covered for 24 h. 
of flat warts. The induced dermatitis requires careful dose A blister, similar to that produced by cryotherapy, develops 

in 24 to 72 h. These blisters may be as painful as or more 
painful than. those following cryotherapy. Treatment is 

Common Warts repeated every 2 to 3 weeks. Perhaps more than any other 
Treatments for common warts involve two basic approaches: method, there is a tendency for cautharidin to produce 
destruction of the wart and induction of local immune doughnut warts, a round wart with a central clear zone at the 
reactions (immunotherapy), Destructive methods are most site of the original wart (see Fig. 19-52). Nonetheless, this 
commonly used as initial therapy by most practitioners. agent is a very useful adjunct in the management of difficult- 
Cryotherapy is a reasonable first-line therapy for most to-treat verruca. 
common warts. The wart should be frozen adequately to Simple occlusion with a relatively impermeable tape can 
produce a blister after 1 or 2 days. This correlates with a be effective in eradicating warts. The key appears to be to 
thawtime of 30 to 45 s for most common warts.A sustained keep the wart occluded as much of the time as possible. Duct 
10-5 freeze with a spray gun was found more effective than tape or tmnsparent tapes (Blendem) are practical options. 
simply freezing to obtain a 2- to 3-mm halo around the wart. Fenestrated and semipermeable dressings have not been 
Aggressive cryotherapy can produce significant blistering studied and may not be effective.This is a good initial option 
and may be complicated by significant post-procedural pain for children and others unwilling to have other forms of 
for several days. Berth-Jones et al found that a single freeze- treatment. 
thaw cycle was as effective as two cycles.The ideal frequency Bleomycin has high efficacy and is an important treatment 
of treatment is every 2 or 3 weeks, just as the old bIister for recalcitrant common warts. It is used at a concentration 
peels 0E.A spray device, while more costly, is quicker, and of 1 UImL, which is injected into and immediately beneath 
cannot spread infectious diseases (especially viral hepatitis) the wart until it blanches. The multiple-puncture technique 
from one patient to the next. Children may be frightened by of Shelley--delivering the medication into the wart by 
such a device, so a cotton-tipped swab is an option for them. multiple punctures of the wart with a needle through a drop 
Cryotherapy can be effective for periungual warts. Damage of bleomycin-may also be used, as may an airject injector. 
to the matrix is unusual or rare, since periungual warts For small warts (4 mm), 0.1 mL is used and 0.2 mL for 
usually affect the lateral nailfolds, not the proximal one. larger warts.The injection is painful enough to require local 
Complications of cryotherapy include hypopigmentation, anesthesia in some patients. Pain for up to 1 week can occur. 
uncommonly scarring, and rarely, damage to the digitalnerve The wart becomes black and the black eschar separates in 2 
Crom freezing too deeply on the side of the digit. Patients to 4 weeks.Treatment may be repeated every 3 weeks, but 
with Fanconi anemia, cryoglobulinemia, poor peripheral it is unusual for common warts to require more than one 
circulation, and Raynaud may develop severe blisters when or  two treatments. Scarring is rare. Response rates vary by 
cryotherapy is used to treat their warts. Doughnut warts, location, but average 90% with Lwo treatments for most 
with central clearing and an annular recurrence, may common, nonplantar warts, even periungual ones.Treatment 
complicate cryotherapy (Fig. 19-52). of finger warts with bleomycin may uncommonly be 

Products containing salicylic acid with or without lactic complicated by localized Raynaud phenomenon of treated 
acid are effective patient-applied treatments; these have an fingers. Bleomycin treatment of digital warts may rarely 
efficacy comparable to that of cryotherapy After the wart- result in digital necrosis and permanent nail dystrophy, so 
affected area is soaked in water for 5 to 10 min, the topical extreme caution should be used in treating warts amund the 
medication is applied, allowed to dry, and covered with a nailfolds. Lymphangitislcellulitis is a rare complication. In a 
strip bandage for 24 h. This is repeated daily.The superficial patient receiving a total of 14 U for plantar warts, flagellate 
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urticaria followed by characteristic bleomycin flagellate the ocfice in higher concentlations (2-5%), but only every 2 
hyperpigmentation occurred. weeks or so. @the= give their patients take-home prescrkp 

Surgical ablation of warts can be effective treatment, but tions to use on a daily bsis ,  albeit a t  lower concentrations to 
even complete destruction of a wart and the surrounding start with (0.2-0.5%). In most cases the agents are d~ssolved 
skin does not guarantee the war1 wlll not recur. Surgical in acetone.The treated wart should be kept covered for 24 h 
methods should be reserved for warts that are refractory to after application. If the reaction is overly severe, the strength 
more consentative approaches. Pulsed dye laser therapy of the application may be reduced. Wart tenderness may 
appears to have similar efficacy to cryotherapy. Wrth pulsed lndlcate the need to reduce treatment concentration. Warts 
dye laser therapy less plume is produced than with GO, laser may begin to resolve within a week or hvo, but on aveetge, 
therapy. Depending on the fluences used, the treatment can 2 to 3 months of treatment or more are required. For intra- 
be perfarmed in two-thirds of patient3 without anesthesia, lesional candida antigen, treatments are repeated weekly. 
although some pain occurs. The energy setting is dependent Overall cure rates for all three topical sensitiiem and for 
on the particular device being used. The energy may be intralesional antigen mjection is 60% to 80%. Side effects 
as low as 7 J/cm2 for thinner lesions and up to 15  J/cm2 for of treatment include local pruritus, local pain, and a mild 
more hyperkeratotic 0nes.A short pulse durat~on (0.45 m) eczematous dematitis. Most patients have no limitation of 
is most 8ffective.A 5- or 7-mm spot size is used and treatment activities or function with topical immunotherapy. Scarring 
is extended 2 mm beyond thevisible wart. Immediately after has not been reported. 
treatment, the skin has a gray-black discoloration, which Imiquimod has been reported to be effective for common 
evolves to an escbar over 10  to 1 4  days. Treatment is warts in small series or single cases. With twice a day treat- 
repeated every 2 to 4 weeks and up to five treatments may ment for up to 24 weeks (average 19 weeks), 27% of pattents 
be required. In immunocompetent patients, response rates cleared their warks.The efficacy of imiquimod for common 
for refractory warts range from 70% to 90%. COz laser warts appears to be significantly less than c y o t h e ~  or  
destruction requires local anesthesia, causes scamng, and toplcal immunotherapy and it is considerably more expen- 
may lead to nail dystrophy. Its efficacy is between 56% and sive. The routine use of imlquimod in the treatment of 
81% in refractory warts. A potentially infectious plume IS common or plantar warts cannot be recommended. Topical 
produced. Frequency doubled Nd:YAG and 532-nm IlTP cidofovir has heen used in desperate situations. 
lasers are also reuorted to be effective. but there is less 
evidence for their use. Photodynamic therapy with amino- 
levulinic acid 20% applied for 5 h ptlor to irradiation with 
broad-band sources (400-700 nm, 50 mW/cm2) produces a 
clearance rate of 55% to 75% for recalcitrant warts. Seveml 
treatments at 3-weekly intemls may be required. Si&ficant 
pain can occur during treatment and lasts for up to 24 h, 
whirh limitc i h  lase in rhildnrn . - -. . . -. -. .- . - - . . . - -. . - . 

Om1 cimetidine, 30 to 40 mglkglday, has been anecdotally 
reported to lead to resolution of common warts, perhaps 
because of i&s immunomodulatory effeets. When used as 
a single agent, however, in both children and adults, the 
efficacy is low (30%), comparable with a placebo. It may be 
beneficial as an adjunct to other methods, however, or for 
treatment of refractorv warts. Heat treatment. either local- 

Plantar Warts 
In general, plantar warts are more refractory to any form of 
treatment than are common warts. Initial treatment usually 
involves daily application of salicylic acid in liquid, film, 
or plaster form after soaking. In failures, cryotherapy or 
cantharidin application may be attempted, alone or in 
combination. A second freeze-thaw cycle is beneficial when 
treating plantar warts with cryotherapy. Bleomycin inlec- 
tiom, laser therapy, or topical immunotherapy, as discussed 
above, may be used in refractory cases, Surgical destruction 
with cautery or blunt dissection should he reserved for 
failures with nonscarrrng techniques, since a plantar scar 
may be persistently painful. C02 Iaser may also result in 

- , -- -  ---- 
ized to the wartand delivered bv radiofreouencv or bv anoli- plantar scan. 

" -. . r  
cation to the affected part by &aking it & a  hot bath, have 
been reported to be effectrve.Tleatment for 15 min at 43O C 
to 50" C (107.6-122-F) ta as short as 30 s at higher temper- 
atures has been used. Extreme caution must be exercised to 
avoid scalding. Oral administration of acftretin or isotretinoin 
may also be used in refractory cases. Hypnotic suggestion 
and hypnoanalysis for warts have been reviewed by 
Shenefelt. 

Immunotherapy with top~cal and ~ntralesional agents has 
become a mainstay of wart therapy.The hope is that not only 
will the wart be eradicated, but the mmune reaction induced 
in the wart may also induce widespread and permanent 
immunity against @arts, The commonly used agents are 
topical dinitmchlo~obenzene, 6quaric acid dibutyl ester, and 
diphencyprone, as well as intmles~onal eandida or mumps 
antigen. Patients may be initially sensitrzed at a distant site 
(usually the inner upper arm) with the topical ngents or  the 
agent may be applied initially to the warts directly. Two 
treatment approaches are used and their efEcacles have not 
been compared. Some practitioners apply topical agents in 

Genital Warts Genital warts are the most common STD. 
Among sexually-active young adults in the US and Europe, 
infection rates as high as 50% in some cohorts have been 
found using sensitive PCR techniques. It is estimated that the 
lifetime nsk for infection in sexually-active young adults may 
be as high as 80%. The number of new cases of genital 
wart infection diagnosed in the US yearly may approach 
1 million. In the vasi majority of couples in whom one has 
evidence of HPV iniection, the partner will be found to be 
concordantly infected.The risk of transmission is not known, 
however. A large portion of genital HPV infection is either 
subclinical or  latent. Unfortunately, the infectivity of subclin- 
ical and latent infection is unknown. Subclhicai and latent 
infection are probably responsible for most "recurrences" 
following treatment of genital warts. Since the methodology 
fox determining HPV infect~on in males is less accurate and 
since women suffer the major complication of HPV infection 
-cervical cancer, virtually all data on HPV infection mtes 
and epidemiology are derived from studies of women. 
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cervix, glans penis, anus, vuIvovaghal area, and periungual 
skin. Cancer occurs when there is integration of the llPV 
genome into the host DNA. In high-risk genital HPV types, 
E6 and E7 gene products bind to and inactivate p53 and 
retmoblastoma protein (pRb), respectively. This is felt to be 
important in their abillty to cause cancer. In most persons, 
genitat HPV infection appears to be trannent, lasting about 
1 to 2 years, and results in no sequelae, In a small propor- 
tion, infection persists and in a small proportion of persons 
with perszstent HPV infection cancer may develop. Certain 
cofadors, such as the HPV type causmg the infection, 
location of infection, cigarette smolung, uncjrcumcised 
status, and immunosuppressed status are associated with 
progression to cancer.The transition zones of the cervix and 
anus are at highest risk for the development of cancer. 

More than 30 HPV types are associated with genitalwarts. 
Btients are commonly infected with multiple HPV types. 
The HPV types producing genital infection are divided into 
two broad categorfes-those that produce benign lesions, or 
Iow-risk types (at least 1 2  types), and those associaled with 
cancer, the so-called high-ri~k or oncogenic types (at least 
15 types). The most common low-risk genital H W  types 
are HPV-6 and -11, and most HPV-inducedgenital dysplasias 
are caused by HPV-16 and -18.There is a strong correlation 
between the HPV type and the cIixical appearance of HF'V- 
induced genital 1eslons.Vrtually all condylomata acuminata 
are caused by "benign" HPV-6 and -11 High-risk HPV-16 
and -18 produce flat or sessile, often hyperpigmented lesions. 
For this reason, biopsy and HPV typing of external genital 
warts 1s rarely necessary. 

Genital HPV infection is strongly associated with sexual 
intercourse. Female virgins rarely harbor HE"/ (about 1%). 
For women, Ensertrve vaginal intercourse is stiongly asso- 
c~ated with acquiring genital HPV infection, with 50% of 
women testing positive for genital HPV within 5 years of the 
time of fint sexual intercotlrse. However, sexual contact d m  
not need to be penile-vaginal, as the rislc of acquiring genital 
HPV infection was 10% in women who had nonpenetxalive 
sexual exposure as compared to 1 %  of women who had no 
such exposure. InIection may occur at the introitus and then 
be spread to other sites by self inoculation.Women who have 
sex with women may have genital HPV infection and still 
require regular gynecologic evaluations. Condom use may be 
partly, but not completely, protectwe for acquisition of 
genital HPV infection. In men the rrsk of genital HPV 
infection is associated with being uncircumcised, having had 
sex before age 17, having had more than six lifetime sexual 
partners, and having had sex with professional sex workers. 

Candylcmata Acuminata 
CondyIomata on the skin surface appear as  lobulated papules 
that average 2 to 5 mm in size, but they may range from 
u~icroscopic to several centimeters in diameter and he~ght. 
Lestons are frequently multifocal. Numerous genital warts 
may appear during pregnancy. Condylomata accuminata occur 
in men anywhere on ihe penis or about the anus, Scrota1 
condylomata occur in only 1% of immunocompetent male 
patients with warts (Figs 19-53 and 19-54), Intraurethral 
condylomata may present with terminal hematuria, altered 
unnary stream, or  urethral bleeding, In women, lesions 
appear on the mncosal surfaces of the vulva, cervix, on the 

"1. 19-53 Ger...,. 
rts, condyloma 
:uminata. 

perineum, or about the anus. Cauliflower-like masses may 
develop in moist, occluded areas such as the perianal skin, 
vulva, and inguinal folds. As a result of accumulation of 
purulent material in the clefts, these may be malodorous. 
Their color is generally gray, pale yellow, or pink. When 
penanal lesions occur, a pnor history of receptive anal 
intercourse will usually predict whether intra-anal warts are 
present and will help to detern~ine the need for anoscopy. 
Immunosuppressed individuals and those with known high- 
risk IlPV types should have routine anaI pap smears to 
detect malignant change. 

Genital warts are sexually trans~n~tted and other STDs 
may be found in patients w~th  genital warts. A complete 
history should be taken and the patient screened for other 
STDs as appropriate. Women with external genital warts 
should have a routine cervieal cytologic screening to detect 
cervical dysplasia. 

Bowenoid Papulosis and HPV-Induced Genital 
Dysplasias 
Bowenoid papulosis is characterized by flat, often hyper- 
pigmented papules a few millimeters to several centimeters 
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warts, bowenoid 
papulosis. 

1 Fig. 19-56 Genital 
Bowen's disease. 

in dlameter.These occur singly, or more often, may be found 
in multiples on the penis, near the vulva, or penanally 
(Fig. 19-55). At times similar lesions are seen outside the 
gen~tal area in the absence of genital bowenoid papulos~s. 
They occur most commonly on the neck or face and are more 
common in men. They contarn HPV-16, -18, or other high- 
nslr HPV types. Histologically, bowenoid papulosis demon- 
strates abnormal epithelial maturation and cellular atypia 
closely resembling Bowen's disease. It 1s usually caused 
by HPV-16 On the glabrous external genitalla, bowenold 
papulos~s usually behaves similarly to other external gen~tal 
warts, but may progress to squamous cell carcinoma (SCC). 
On the glans penis of an unnrcumcised male, and on the 
cervical, vaginal, or rectal mucosa, progression to invasrve 
SCC is more likely (Fig. 19-56). Female partners of men w ~ t h  
bowenoid papulosis and women with bowenoid papulosls 
have an inweased rlsk of cervical dysplasia. 

Giant Condyloma Acuminatum (Buschke-Lowenstein 
Tumor) 
Giant condyloma acuminatum is a rare, aggressive, wart-hke 
growth that is a verrucous carcinoma. Unlike other HPV- 
induced genital carcinomas, this tumor is usually caused by 
HPV-6. It occurs most often on the glans or prepuce of an 
uncircumcised male; less often 11 may occur on perianal skin 
or the vulva. Despite ~ t s  bland histologic picture, it may 
invade deeply and uncommonly it may metastasize to reglonal 
lymph nodes. Treatment is by complete surgical excaion. 

..,-u..L,,., -fter radiation tht., ...,, ,, ,~,,..,,,, ,,,.. d 
more aggressive course. 

Diagnosis 
Even in women with confirmed cervical HPV infection, 
serologic tests are positive in only 50%, making serologic 
diagnosis of HPV infection of no use to the practicing 
clinician. HPV cannot be cultured. HPV typing via in situ 
hybridization or PCR is useful in managing HPV infection of 
the cervix and in some cases of prepubertal EIPV infection, 
but not in the management of most cases of external genital 
warts. Virtually all condylomata can be diagnosed by 
inspection. Bright lighting and magnification should be used 
when examining for genital HPV infection. Flat, sessile and 
pigmented lesions are suggestive of bowenoid papulosis and 
may require a biopsy. Subclinical and latent infections are no 
longer sought or investigated because they are very common 
and there is no management strategy known to eradicate 
these forms of HPV infection. Soaking with acetic acid is not 
generally necessary, but may be helpful to detect early lesions 
under the foreskin. In patients with multiple recurrences, 
acetic acid soaking may determine the extent of infection, 
helping to define the area for application of topical therapies. 
The procedure is performed by soaking the external genitalia 
in men and the vagina and cervix in women with 3% to 
5% acetic acid for up to 10 min. Genital warts turn white 
(acetowhitening), making them easily identifiable. Any 
process that alterj the epidermal barrier will be acetowhite, 
however (dermatitis, for example), so only typical aceto- 
white lesions should be treated as warts. In atypical cases, a 
2-week trial is attempted with a 1% hydrocortisone prepa- 
ration plus a topical anticandidal imidazole cream. If the 
acetowhitening persists, a biopsy is performed and histologic 
evidence of HPV infection sought. Immunoperoxidase or 
in situ hybridization methods may aid in evaluation. PCR 
should probably not be performed on such biopsied 
specimens, except possibly in childhood cases. The high 
background rate of latent infection (up to 50%) makes 
interpretation of a positive PCR impossible. In contrast, 
chromogenic in situ hybridization clearing demonstrates the 
localization of positive nuclei within the lesion. 

Treatment 
Because no effective virus-specific agent exists for the treat- 
ment of genital warts, their recurrence is frequent.Treatment 
is not proven to reduce transmission to sexual partners or to 
prevent progression to dysplasia or cancer. Specifically the 
treatment of male sexual partners of women with genital 
warts does not reduce the recurrence rate of warts in these 
women Therefore, the goals of treatment must first be 
discussed with the pabent, and perhaps with hislher sexual 
partner. Obsenration represents an acceptable option for 
some patlents with typical condylomata acummata. In some 
patlents, only wart-free periods are achieved. Because genltal 
warts may cause discomfort, genital pruritus, malodor, bleed- 
ing, and substantial emotional distress, treatment a Indicated 
if the patient desires it. Bleeding genital warts may mcrease 
the sexual transmission of HIV and hepatitis B and C. 
Bowenoid papulosis may be treated as discussed below when 
i t  occurs on the external genitalia. Lesions with atypical 
histology (squamous intraepithlal lesion) on mucosal 
surfaces and periungually are special cases-and treatment 
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must be associated with histologic confirmation rip eradica- for externaf genitif warts as oiher avaaab;? treatments are 
tion in cases where topical methods are used. more effective and cause less morbidity. 

The treatment chosen is in part dictated by the size of the Cryothempy with liquid nitrogen is more effective than 
warts and their location. Podophyllin is more effective in podophyllin, approaching 80% resolution during treatment 
treating warts on occluded or moist surfaces, such as the and 55% 3 months after treatment. One or two freeze-thaw 
mucosa or under the prepuce. It is available as a crude cycles are applied to each wart every 1 to 3 weeks.A zone of 
extract, usually in 25% concentration in tincture of benzoin. 2 mm beyond the lesion is frozen. Cryotherapy is effective in 
It is applied weekly by the physician and is washed off 4 to dry as well as moist areas. Perianal lesions are more difficult 
8 h later by the patient, depending on the severity of the to treat than other genital sites and two freeze-thaw cycles 
reaction. After six consecutive weekly treatments, approx- are recommended in this location. Cryotherapy is safe to use 
imately 40% of patients are free of warts and 17% are free in pregnant patients. EMLA cream with or without 
of warts at 3 months after treatment. Purified podophyllo- subsequent lidoaine infiltration may be beneficial in reducing 
toxin 0.5% solution or gel is applied by the patient twice a the pain of cryotherapy. 
day for 3 consecutive days of each week in 4- to 6-week Electrofulguration or electrocauterization with or without 
treatment cycles. Efficacy approaches 60% for typical snip removal of the condyloma is more effective thanTCA, 
condylomata and side effects are less than with standard, cryotherapy, or podophyl1in.Wart clearance during therapy is 
physician-applied podophyllin preparations. Therefore, nearly 95% and wart cure at 3 months exceeds 70%. Local 
whenever possible, podophyllotoxin should be used instead anesthesia is required and scarring may occur. Surgical 
of classic podophyllin solutions. removal is ideal for large exophytic warts that might 

Imiquimod, an immune response modifier which induces require multiple treatments with other methods. It has high 
IFN locally at the site of application, has an efficacy similar acceptance in patients who have had recurrences from other 
to cryotherapy (about 50%) and yields a low recurrence rate methods because results are immediate and cure rates higher. 
(22%). It is available in a 250 mg sachet containing a 5% The use of C02 laser in the treatment of genital warts has 
cream formulation. One sachet can cover up to 350 cm2 when not been demonstrated to be more effective than simpler 
applied appropriately, allowing for several treatments with a surgical methods. Although visible warts are eradicated by 
single sachet if the treatment area is limited. It is more effec- the laser, HPV DNA can still be detected at the previous 
tive than podophyllotoxin in treating women with external site of the wart. The CO, laser has the advantage of being 
genital warts, but it is only equally or slightly less effective in bloodless, but it is costlier and requires more technical skill 
men, especially for warts on the penile shaft. Response is on the part of the surgeon to avoid complications. It should 
slow, requiring 10  or more weeks in some patients to see a be reserved for treatment of extensive lesions in which more 
response. It is patient applied, once a day for 3 alternate days cost-effective methods have been attempted and failed. 
per week (usually Monday, Wednesday, and Friday). Treat- Any surgical method that generates a smoke plume is 
ment results in mild-to-moderate irritation (less than with potentially infectious to the surgeon. HPV DNA is detected in 
podophyllin or cryotherapy in men, but with a similar side the plumes generated during C02 laser or electrocoagulation 
effect profile in women). Rare complications include flaring treatment of genital warts.The laser-generated plume results 
of psoriasis and psoriatic arthritis, vitiligo-like hypopigmen- in longer-duration HPV aerosol contamination and wider 
tation and the production of a local neumpathy. Imiquimod spread of detectable HPV DNA. If these methods of wart 
should be used cautiously in persons with psoriasis. Neuro- treatment are used, an approved face mask should he worn, 
pathy is associated with application of excessive amounts, a smoke evacuator should be operated at the surgical site 
occlusion of the medication, and application to an eroded during the procedure to remove the plume and decontamina- 
mucosa. tion of the equipment after the surgery should be carried out. 

Imiquimod may be used to treat penile condyloma in Photodynamic therapy with 20% 5-aminolaevulinic acid 
circumcised and uncircumcised men, anal and perianal (ALA) and irradiation with 70 to 100 J/cm2 (FORTH-LESL) 
condyloma, and vulvar condyloma. It may be used as the 6 to 10 h afterALA application lead to clearance of condyloma 
initial treatment or  in cases in which recurrence has been accuminata in 73% of treated men. 
frequent after other forms of treatment were attempted. 5-FU 5% cream applied twice a day may be effective, 
Initial therapy with imiquimod for 1 6  weeks, followed by especially in the treatment of flat, hyperpigmented lesions, 
surgical removal of residual external genital warts is such as those in bowenoid papulosis. Care must be taken to 
associated with a reduced risk of recurrence when compared avoid application to the scrotum, as scrota1 skin is prone 
to surgical removal alone (20% vs 65%), suggesting that to painful erosions.Twice a day instillation of 5-FU into the 
imiquimod might even he beneficial for patients who do not urethra can be used to treat intraurethral condylomata. The 
respond and require other subsequent treatments. Supposi- cone from a tube of xylocaine jelly will fit onto the thread of 
tones containing about 5 mg of imiquimod appear to reduce the 5-FU tube, or the cream may be instilled with a syringe. 
the risk of recurrence of anal condyloma in immunocompe- It is typically left in place for 1 h before the patient voids. 
tent men after surgical ablation of extensive anal disease. Care should be taken that drips o l  urine containing the 
Imiquimod has been effective in the treatment of bowenoid medication do not contact the scrotum. 5-FU may also be 
papulosis in scattered case reports. used to treat intravaginal warts by instillation in the vagina, 

Bichloroacetic or trichloroacetic acid VCA) 35% to 85% but is often associated with severe irritation. Intermittent 
can be applied to condylomata weekly or biweekly. TCA therapy (twice a week for 10 weeks) is better tolerated than 
is safe for use in pregnant patients. When compared with daily therapy. 5-FU is not commonly recommended for the 
cryotherapy,TCA has the same or lower efficacy and causes treatment of typical external genital warts because other 
more ulcerations and pain. It is not generally recommended methods of treatment are available. 
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The efhcacy of systemic and inhalesional IFN-a therapy 
has been found to be relatively low in eradicating genital 
warts. Intralesional therapy eradicates 40% to 60% of warts 
and systemic IFN treatment wiU eradicate warts in only about 
20% of patients, IFN treatment of genital war@ in patients 
with AIDS has even lower efficacy rates. Response rates 
to IFN have never reached the levels achieved with elechn- 
surgical methods. Because of the high cost, frequent side 
effects, and low efficacy associated with E N  theram the 
CDC no longer recommends the use of IFN for the treatment 
of genital warts. 

Human Papillovkus Vaccination 
HPV virus-like particles V s )  composed of spontaneous 
assembling L l  molecules have been used as a vaccine against 
HPV+lb.This vaccine was highly effective in preventing HPV- 
1 6  infection and the development of HPV-16 associated 
squamous intraepitbelial lesions (dysplasla). The protection 
was type specific and did not prevent squamous intraepithe- 
lial lesions from other HPV types. Since HPV-16 and -18 are 
the primary HPV types associated with cervical cancer, it is 
hoped that the rate of cancers rndnced by high-risk genital 
HPV types (especially HW-16 and -18) can be reduced by 
vaccination. 

Genital Warts in Children 
Children can acquire genitaI warts through vertical trans- 
mission perinatally, and through digital inoculation or  auto- 
inoculation, fomite or social nonsexual contact, and sexual 
abuse. HPV typing has demonstrated that most warts in the 
genital area of children are "genital" HPV types and mosi 
children with gemtal war$ have family members with a 
genitaI HPV infection. 

HPV typing can be performed; however, the presence of 
genital types of HPV does not prove abuse and a findlng 
of a nongenital HPV type does not exclude the poss~blIity of 
sexual abuse. In children younger than 1 year of age, vertlcal 
transmission is possible and is probably the most common 
means of acquisition.The risk for sexual abuse is highest in 
children older than 3 years of age. When abuse is suspected, 
children should be referred to child protection services if the 
practitioner is not skilled in evaluating children for sexual 
abuse. Children between 1 and 3 years of age are primarily 
nonverbal and are difficult to evaluate. Management of such 
patients is on a case-by-case basis. Other STDs should be 
screwed for in children who have a genital HPV infection. 
Usually the management of children with anogenital warts 
requires a multidisciplinary team which should include a 
pediatrician. Genital warts in children often spontaneously 
resolve (75%), so nonlntewention may be a reasonable con- 
sideration. Genital warts in children usually respond quickly 
to topical therapy, such as podophyllotoxin, imiquimod, 
or light cryotherapy, In refractory cases, surgical removal or 
electmcautery may be ilsed. The use of a topical anesthetic 
is recommended before treatment. 

Recurrenf  Respiratory (LaryngealJ Papillornatosis 
HPV-associated nauillomas mav occur throuehout the resoi- 

..Jarseness. The HPV types found ... ..Lese lesions, HPV-6 
and -11, are the types seen in genital condylomata.Treatment 
is with C02 laser surgery and IFN. Carcinoma that is often 
fatal develops in 14% of patients, even in young children. 
The incidence of carcinoma is higher in those treated with 
radiation therapy. 

Heck's Disease Small white to pinkish papules occur 
diffusely in the oral cavity in this disease, also known as focal 
epithelial hyperplasia. It occurs most commonly in Native 
Americans, in Greenland, and innrkey. HPV-U, -24, and -32 
have been associated. Lesions may spontaneously resolve. 
'Ikeahent options include cryosurgery, CO, laser, electro- 
surgery, and topical (p), mntralesional, and systemic IFN. 

Ep ide rmodysp la s i a  Verruciforrnis  
Epidemodysplasla verruciformis is a rare, inherited disorder 
characterized by widespread HPV infection and cutaneous 
SCCF. Most commonly it is inherited as an autosomal- 
recessive trait. NPV types associated with this syndrome 
indude those infecting normal hosts, such as HPV-3 and -10, 

I 
as well as many "unique" HPV types.These HPV types are I 

called EV HPVs and include HPV-5, -8, -9, -12, -14, -15, 
-17, -19 through -25, and -36 through -38.The pathogenesis 
of this syndrome is unknown, but IS felt to be a specific 
defect of cell-mediated immunity. Patients with epidermo- I 
dysplasia verruciformis cannot be sensitized to top~cal I 
immunosensitizers. I 

The condrtion presents in childhood and continues ! 
throughout life. Skin lesions include flat wart-hke. lesmons of I 

the dorsal hands, extremities, face, and neck.These are flatter 
than typical flat warts and may be quite abundant, growlng I 
to confluence (Fig 19-57). Typical HPV-3- and -10-induced t 

Rg. 19-57 
Epidermodysplasia 
verruciform~s. 

. . w 
ratory tracb from the nose to the lungs. Recurrent respiratory 
papillomatosis has a bimodal distribuhon-in children under 
5, and after the age of 15, Affected young children are born 
to mothers w~Eh genital condylomata and they present with 



41 2 VIRAL DISEASES - --: - .T 
Immunosuppresses ranenfs 
Patients with defects in their cell-medlated immunity may 
have an increased frequency of HPV Infection. Predisposing 
condltlons include organ transplantation, immunosuppressive 
medications, congenital immunodeficiency diseases, 
lymphoma, and H N  ~nfection. 

Organ transplant recipients begin to develop warts soon 
after transplantation and by 5 years up to 90% of transplant 
patients have warts. Initially these are common and plantar 
warts, but later numerous flat warts appear, particularly in 
sun-exposed areas. Depending on the background level of 
UV radiation, the lifetime risk for cutaneous carcinomas may 
exceed 40%. Skin cancers begin to appear 5 years or more 
after transplantation, occur in sun-exposed sites, and ape more 
common in persons with skin types I and II.The duration and 

Rg. 19-58 Epldermodysplasba vemc~form~s. intensity of immunosuppression appear more important in 
causing the skin cancers than are the specific immuno- 
suppressive agents used. Malignant lesions may resemble 
Bowen's disease, keratoacanthomas, SCCs, or warts. Genital 

flat warts may be admixed. In addition, on the trunk are warts are also increased and, especially in women, genital 
les~ons whieh are red, tan, or brown patchtplaques or hypo- dysplasias are more frequent. 
pigmented, very slightly scaly plaques resembling tinea Ep~dermodysplasia venuc~formis types and some unique 
versicolor (fig. 19-58). Plaques on the elbows may resemble HPV types are frequently found in the nongenital dysplasias 
psoriasis. Seborrheic keratosis-like lesions may also be seen among organ transplant recipients. The skin of organ trans- 
on the forehead, neck, and trunk. plant patients should be exam~ned closely and once skin 

The histologic features of an epidermodysplas~a cancers begin to appear, regular dematologic examinations 
venuciformis-specific HPV infection are very characteristic. should be performed. 
The cells of the upper epidermis have a clear, smoky or hght- In HIV disease, common, plantar, flat, oral and genital 
blue pale cytoplasm and a central pyknotic nucleus. warts are all very common. Warty keratoses at the angle of 

SCCs develop in 30% to 60% of patients. Most often skin the moutb, often bilateral, are a characteristic, and perhaps 
cancers appear on sun-exposed surfaces, but they can appear unique, manifestation of HPV infection in patients with 
on any part of the body. They begin to appear at the age of AIDS (Fig. 19-59). The warts are caused predominantly by 
20 to 40. Skin cancers are less common in Afncan patients, HPV-2, -27, and -57. HPV-7 can be found in cutaneous, oral, 
suggesting a protective effect of skin pigmentation. HPV-5, -8, and perioral warts m non-butchers with HIV infechon. 
and -47 are found in more than 90% of epidermodysplasia HPV-6 may be found in common warts. Genital warts are 
verruciformis skin cancers. The SCCs may appear de novo, increased 15-fold among HIV-infected women. Efty percent 
but usually appear on the backgronnd of numerous actinic or more of HN-infected homosexual men have evidence of 
keratoses and lesions of Bowen's disease. Surgical treatment anal HPV ~nfection. Genital neoplasla associated with HPV- 
IS recommended. Radiation therapy is contraindicated. If 16 and -18 occur much more frequently in HN-mfected 
skln grafting is required, the grafts should be taken from sun- women and homosexual men. Uncommonly, HIV-infected 
protected skin, such as the buttocks or inner upper arm. patients develop HPV.5- and -8-induced epidennodysplasia 

Aslde from surgical intervention for skin cancer, treatment verruciformis-like lesions. Although nongenital skin cancers 
for epidemodysplasia verruciformis consists largely of are also common in some fair-skinned HN-infected patients, 
preventive measures. Strict stln avoidance and protection HPV has not been demonstrated in the nongenital SCCs of 
should be started as soon as the syndrome i~ diagnosed. these patients. With HAART therapy. warts may disappear. 
An approach similar to that for children with xeroderma Paradox~cally, increased rates of genital and oral wart6 are 
pigmentosa could be instituted. seen in HIV-infected persons with adequate control of their 

The mechanism by which cancer occurs in patients with HIV mfection.The likelihood of clearance of common warts 
epidermodysplasia vemciformis is unclear. HPV-5 proteins in persons with HIV is related to the nadir of their helper 
do not bind to p53 or pRb.The p53 mutations present in the T-cell count. HIV-infected persons whose helper T-cell count 
SCCs of patients with epidemodysplasia verruc~formis are never falls below 200 are more likely to have sustained 
characteristic of those induced by UVB, confirming the close remission of their warts. 
association of UV exposure and the development of cancs The treatment of warts in immunosuppressed hosts is very 
In patients with eprdennodysplasia verruuformis. EV HPV difficult. Although standard methods are used, their efficacy 
DNA has been reported to be found in a large percentage may be reduced. Imiquimod has low efficacy in this setfing, 
(35%) of the general populahon in very low copy number, but can be attempted. The addition of a second modality 
EV HPV DNA IS reported to be present on the skin in up to (podophyllin, 5 %  5-PU, or surgery) to the imiquimod treat- 
80% of patients with psoriasis. The genetic loci for epider- ment may lead to improvement.Topical cidofovlr (in cmcen- 
modysplasia vemciformis co loea l i  to two known psoriasis trations from 0.4% to 3%) and systemic cidofovir have been 
suscephbility loci on chromosomes 17q and 2p, supporting effective m refractory anogenital and common wart cases. 
a putative relationship between EV HPV infection and Topical cidofovir is very expensive, is irritating, and can 
psoriasis cause skin erosion and ulceration: Usually short treatment 
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courses of 5 to 14  days, with 1- to 4-week rest periods to 
allow healing, have been used. Cidofovir treatment may be 
combined with destructive methods in refractory cases. 

I t  is especially important in immunosuppressed patients to 
regularly mon~tor  the genital and anal areas for changing 
lesions and to have a low threshold for performing a biopsy. 
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Viral-Associated Trichodysplasia 
(Cyclosporin-Induced Folliculodystrophy) 
Organ transplant recip~ents on immunosuppressive regimens 
rarely develop a characteristic eruption of erythematous 
1- to 3-mm fac~al papules. The midface, glabella, and chin 
are primarily affected. Lesions are numerous, may reach 
confluence, and can cause nasal distortion similar to that 
seen in rosacea and sarcoidosls (Fig. 19-60). Some papules 
have a central, keratotic white excrescence. Alopecia of the 
eyebrows and eyelashes may occur, but the scalp is spared. 
Histology is charactenstic, showing massively distended, 

Fig. 19-60 Trichodysplasia. (Courtesy of Len ng MD) 
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--lbous follicles w1t11 expansion of th, .....,. .,,. ,..,,,,, ,,,., 
contaming numerous tnchohyaline granules Abrupt Inner 
root sheath-type comification is present. No hair shafts (or 
haw cortex) are present in the affected foll~cles. Electron 
microscopy demonstrates numerous viral particles about 
40 nm in size with features suggestive of a papovavirus. 
Toplcal cidofovir 3 %  cream slowly improved one patient. 
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RETROVIRUSES 
These oncovimses are unique in that they contain RNA, 
which is converted by a v~rally coded reverse tmnscnptase to 
DNA in the host cell. The target cell population is pnmanly 
CD4+ lymphocytes (primarily helper T cells), hut also, in 
some cases, macrophages. For this reason they are called 
humanT-lymphotropic viruses (HTLV).Transm~ssion may be 
by sexual intercourse, blood productslintravenous drug use, 
and from mother to child during chlldb~rth and breast- 
feeding.There is often a very long "latent" period from the 
time of infection until presentation with cl~nical disease. 

Human T-Lymphotropic Virus-I 
HTLV-1 is endemic in Japan, the Caribbean, South America 
(Brazil), sub-Saharan Africa, among Australian Aborigines, 
and in the southeastern US. In endemic areas infection rates 
may be quite high, with only a small percentage of infected 
patients ever developing clinical disease. HTLV-1 is respons- 
ible for several clinical syndromes.About 1 %  of persons who 
are infected will develop adult T-cell leukemia-lymphoma 
(ATLL). HTLV-1-associated myelopathy or tropical spastic 
paraparesis (HAMTTSP) is a less common degenerative 
neurologic syndrome. 1: 1, There are four forms of ATLL: smoldering, chronic, acute, 
and lymphomatous, usually progressing in that order. ATLL 
is characterized by lymphadenopathy, hepatosplenomegaly, 
hypercalcemia, and skin lesions. Skin lesions in ATLL include 
erythematous papules or nodules. Prurigo may be a prodmme 
to the development of ATLL. Histologically, the cutaneous 
infiltrates are pleomorphic, atypical lymphocytes with 
characteristic "flower cells" representing HTLV-1 infected 
lymphocytes. Epidermotropism may be present, mimicking 
mycosis fungoides. 

HTLV-1 infected patients often have an abnormal skin 
examination. If they are seropositive but asymptomatic, 
dermatophytosis (34%), seborrheic dermatitis (6%), xerosisl 
acquired icthyosis (7%), are most commonly found. Xerosis 
occurs in 82% of patients with HAM/TSP, seborrheic ! 
dermatitis in 33%, candidiasis and palmar erythema in IS%, 
and chronic eczemalphotosensitivity in up to 20%. Biopsies 
from the areas of chronic eczemalphotosensitivity may show 
features of ATLL in up to 25% of these patients (smoldering 
ATLL).Aleas of positive biopsies are describes as "atrophic." 
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Scabies is seen in 2% o! asymptomatic HTLV:~ idected 200 to SDb.YThe skin Bnaings at t%s stage foriginaTly caned 
patients and in 5% of tllose with HAM/TSP.Tlle scabies may ARC [AIDS-related complex]) include seborrheic dermatitis, 
be of the hyperkeratotic (crusted) type and t l ~ e  finding of psoriasis, Reiter syndrome, atopic dermatitis, herpes 
this pattern of scabies in a pelson from an HTLV-1 endemic zoster, acne rosacea, oral hairy leukoplakia, onychomycosis, 
region should trigger serologic testing for HTLV-1.The spec- warts, recurrent S. aurezis folliculitis, and mucocutaneous 
trum of skin disease seen in symptomatic HTLV-1 infected candidiasis. 
patients is remarkably similar to that seen in HIV-infected Once the helper T-cell count is 200 or less the patient is 
patients with CNS disease (xerosisleczema, seborrheic defined as having AIDS. In this stage of H N  disease the skin 
dermatitis, and scabies). lesions are more characteristic of immunodeficiency and 

"Infective dermatitis" occurs in Jamaican children infected include characteristic opportunistic infections: chronic herpes 
with HTLV-1. It is diagnosed by major and minor criteria as simplex, molluscum contagiosum, bartonellosis (bacillary 
delineated by La Grenade et al. Clinically, the children angiomatosis), systemic fungal infections [cryptococcosis, 
present at an early age (on average, about 7 years) with a histoplasmosis, coccidioidomycosis, and penicilliosis), and 
chronic eczema of the scalp, axilla, groin, external auditory mycobacterial infection. Paradoxically, patients at this stage 
canal, retmauricular area, eyelid margins, paranasal areas, also have hyper-reactive skin and, frequently, inflammatory, 
and neck. There is a chronic nasal discharge. Cultures from often pruritic skin diseases. These skin conditions include 
the skin and nares are positive for S. ntiretrs or beta-hemolytic eosinophilic folliculitis, granuloma annulare, drug reactions, 
streptococcus, and the condition responds rapidly to anti- enhanced reactions to insect bites, and photodermatitis. 
biotics. However, the condition is relapsing and recurrent. When theT-cell count falls below 50, the patient is often 
Skin biopsies show a nonspecific dehnatitis. said to have "advancedAIDS."These patients may have very 
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Human Immunodeficiency Virus (HTLV-3) 
HIV ~nfects human helper T-cells, leading to a progressive 
immunodeficiency disease. In its end stages it is called 
~cquzred immunodeficze?zcy syndrome (AIDS). Cutaneous 
manifestations are prominent, affecting up to 90% of HIV- 
infected persons. Many pat~ents have mult~ple s k ~ n  les~ons of 
different kinds. The skin lesions or comblnat~ons of skin 
conditions are so unique that the diagnosis of HIV Infection 
or AIDS can often be suspected from the skin examination 
alone. The skin hndrngs can be class~fied into three broad 
categones: mfections, inflammatory dermatoses, and neo- 
plasms.The skin conditions also tend to appear at a speclhc 
stage in the progression of HIV disease, making them useful 
markers of the stage of HIV disease. 

The natural h~story of HIV ~nfect~on in the vast majority 
of patlents 1s a gradual loss of helper T-cells.The rate of this 
decline is variable, with some patients progressing rapldly 
and others very slowly or not at all (long-term non- 
progressols). Soon after Infection there is a seroconversion 
syndrome called primary HIV infection, or acute infection 
[group I). Patients recover from this syndrome and enter a 
relatively long latent penod (asymptomatic infection or 
group 11), which averages about 10 yeais. Durlng this penod 
patients may have persistent generalized lymphadenopathy 
(group In) When symptoms begin to appear they are often 
nonspecific and Include fever, weight loss, chronic d~arrhea, 
and mucocutaneous disease (group IV A). Helper T-cell 
counts in group 11,111, and IV A patlents usually range from 

unusual presentations of their opportunistic infections, 
including multicentric, refractory molluscum contagiosum; 
chronic herpes simplex; chronic cutaneous varicella zoster 
infection; cutaneous acanthamebiasis, cutaneous atypical 
mycobacterial infections (including Mycobnctetium nvium 
complex and Mycobacterium hneinophilttm), and crusted 
scabies. Treatment of their infections is orten very difficult 
because of the significant chronic immunosuppression. 

It is now clear that HIV itself is the cause of the loss of 
helper T-cells and that effective treatment of HIV infection 
may halt or revelse the natural history of HIV disease.There 
are numerous antiretroviral agents and they are usually used 
in combinations called "cocktails." This combination treat- 
ment is called highly active antiretroviral therapy (HAART). 
A significant percentage of HIV-infected patients respond 
to HAART and may show dramatic improvement of their 
HIV disease. H N  virus disappears from the blood and helper 
T-cell counts rise. As expected, in patients who respond to 
HAART, opportunistic infections no longer occur, and subse- 
q.itently mortality decreases. This is also true of cutaneous 
infectious conditions. HIV-associated psoriasis usually 
improves substantially, especially if the patient did not have 
psoriasis prior to HIV infection. 

HAART is typically associated with resolution of all forms 
of HN-related cutaneous complications. However, some 
conditions may initially appear or be exacerbated by the 
sudden improvement of the immune status that occurs with 
eladication of HIV viremia. This complex of manifestations 
has been termed the "i~nmu?ze reconstihrtio?z" or "intinu~ze 
restotntiolt" syndrome. Eosinophilic folliculitis, drug erup- 
tions, at times HPV infections (especially oral and genital), 
tattoo and foreign body granulomas, and sarcoidosis may 
exacerbate during this period. The enhancement of T-cell 
function may activate granulomatous infectious disease, with 
new lesions of cutaneous tuberculosis and atypical myco- 
bacterial infections appearing after institution of HAART. 

Primary HIV infection (Acute Seroconversion 
Syndrome) Several weeks after infection with HN, an 
acute illness develops tn a lalge proportion of indmiduals. 
The clinical syndrome is much like EBV mfection, with fever, 
sore throat, cew~cal adenopathy, a rash, and oral, genital, and 
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rectal ulceration. The skin eruption can be polymorphous 
(Figs 19-61 and 19-62). Most characteristic is a papular 
eruption of discrete, slightly scaly, oval lesions of the upper 
trunk.The lesions lrave s superficial resemblance to pityriasis 
rosea, but the periphe~al m I e  is not prominent, -and there 
is foeal hemorfhage in the les~ons. A Gianotti-Crosti-like 
papular eruption may also OCCUT. Purpunc lesions along the 
margins of the pallns and soles, as seen in immune complex 
disease, have been reported. The mucosal erosions resemble 
aphthae but are larger and can affect all parts of the mouth, 
pharynx, wpbagus, and anal mcosa. Dysphagia may he 
prominent.The helper T-cell count falls abruptly during sem- 
conven'on.The level of immune lmpainnent may be adequate 
to allow oral candldiasis or ewn Pneumoeystls carinii pneu- 
monia to develop. The diagnosis should be suspected in any 
at-riskindiidual with the correct constellation of symptoms. 
A direct meanrrement of Hnr viral bad  will confirm the 
diagnosis. Combination antivital therapy is instituted 
immediately in these patients w~th  the hope of impmving the 
natunil higtory of their disease. 

HIV-Associated Pruritus Fmm early in the HIV 
epidemic, it was c b r  thai pruritus was a marker of HIV 
infection throughout the world, occurring in up to 30% of 
patients. Pruritus is not caused by HlV disease itself but is 
related to inflammatory demtstoses associated with the 

disease. "Wpular pruritic eruption" is not a specific disease, 
but a wastebasket diagnosis used to encompass patients with 
many Forms of H1V-associated pruritus. These prudtic erup- 
tions are best subdivided into follinilar and nonfolticular 
eruptions. The relative prevalence of these two patterns of 
pruritic eruptions is geographically distinct In troplcal and 
semi-tropical regions where biting insects are pmminent, 
nonfollicular eruptions are most common, and probably 
represent Insect bite hypersensitivity. In temperate regions, 
follicular pruritic eruptions are more common. 

Fminophilic folliculitis is the most common pruritic 
follicular eruption. It is seen in patients with a helperT-cell 
count of about 200. Clinically, it presents with urticanal 
follicular papules on the upper trunk, face, scalp, and neck. 
Push,lar lesions are uncommon; pustnles are usually stflaller 
than in bacterial folliculitis and represent end-stage lesions. 
They are uncammoniy seen, since the pruritus is so severe 
that they are excoriated before the lesion evo lw to this 
degree. Ninety percent of lesions occur above the nipple line 
on the anterior tnmk,and lesions typically extend down the 
midline of the back to the lumbar spine.The disease waxes 
and wanes in severity and may spontaneously clear, only to 
flare unpredictab1y.A peripheral eosinophilia may be present 
and the se~w IgE level may be elevated, suggesting this is 
a disorder mediated by T-helper 2 cells. Histologically, an 
if i trate of mononuclear cells and eosrnophils is seen amuqd 
the upper portion of the hair follicle at the level of the 
sebaceous gland. As lesions evolue, eosiaophils and lympho- 
cytes enter the follicular structure and the sebaceous glandg, 
Pustules are formed late and represent aggregates of 
eosinophils in the uppermost part of the follicle. 

Initial treatment of eosinophilic folliculiti~ is topical srem~ds 
and anbhistamines. If the patieat fails to respond, photo- 
therapy (UVB or PUVA) or itraconazole 200 mg twice a day 
may be effective. In some patients repeated applications of 
permethcin (every other night for up to 6 wee&) may be 
of benefit. 'Ibis latter therapy is directed at Demodez mites, 
which may be the antigentc trigger of this condiaon. Iso- 
tretinoin is also effective, often after a few months, in a dose 
of about 0.5 to 1 mg/kg/day. StaphylocaccalfoIh~~itis, which 
may be seve~ely prurihc in patients with HIV disease, and 
pityrosporum follicnlitis should be included in the differen- 
tlal diagnosis, These are excluded by hasterial culture and 
skin biopsy, respectively. 

The other pruritic dermatoses that are not follicrrlar can 
be divided into the primarily papular eruptions and the 
eczematous ones. The papular eruptions include mbies, 
insect bites, hansient acantholytic dermatosis, granuloma 
annulare, and prurigo noduIaris.?he eczematous dermatoses 
include stapic-like dermatitis, seborrheic dermatitis, num- 
mular eczema, xemtic eczema, photodermatitis, and drug 
eruptions, Wtients may have multiple eruptions simnltan- 
eously, making diffe~ential diagnosis difficult. A skin biopsy 
from a mpresentative lesion of every morphologic type on 
the patienr may elucidate the true diagnoses. Treatment is 
determined by the d%agnosis and is similar to treatment in 
persons without kfiV infection with these same dermatoses. 
Special considerations in AIDS patients include the use of 
topical thempy plus twmectin far crusted scabies and 
thalidomide for prurigo nodularis and photrrdermatitis. 
Both of these systemic agents are very effective if used 
appropriately. 
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HIV infection and in some cases is highly suggestive of HIV imiquimod was no more effective than placebo in clearing 
infection. Kaposi sarcoma is an example. Other common genital warts in H N  infection (11% of genital warts cleared). 
neoplasms seen in patients with HW infection include Small case series of patients on HAART suggest clearance 
superficial basal cell carcinomas of the trunk, SCCs in sun- rates of about 30% to 50%. 
exposed areas, genital HPV-induced SCC, and extranodal The vulvar and penile skin may develop flat white or 
B- and T-cell lymphomas. Less common neoplasms include hyperpigmented macules from a few millimeters to several 
lung cancer, leiomyomas and leiomyosarcomas, germ cell centimeters in diameter. These show SCC in situ and are 
tumors, conjunctival cancer, multiple myeloma, and leukae- analogous to howenoid papulosis in the immunocompetent 
mia. Lipomas and angiolipomas may occur in association host. Rare cases of progression to SCC have occurred. Such 
with HAART therapy, perhaps more commonly in patients lesions are best managed conservatively as warts and watched 
taking protease inhibitors. closely. Lesions of the penis and vulva, not at a transition 

Nonmelanoma skin cancers are very common in HIV- zone or on mucosal surfaces, have a low risk of progressing 
infected persons and usually occur as superficial multicentric to invasive SCC. Lesions of the glans penis that are red and 
basal cell carcinomas on the trunk in fair-skinned males in fixed should be biopsied. If the changes of SCC in situ are 
their 20s to 50s.The ratio of basal cell carcinoma to SCC found, these should be managed aggressively as erythro- 
is not reversed in HlV disease, as it is in organ transplant plasia of Queymt. Topical 5-FU and superficial radiation 
recipients. Basal cell carcinomas behave in the same manner therapy are effective. Close clinical follow-up is indicated. 
as they do in the immunocompetent host and standard Periungual SCC has also been seen in patients with HIV 
management is usually adequate. infection. Any persistent keratotic or hyperpigmented lesion 

Actinically-induced SCCs are also quite common and in the periungual area must be carefully evaluated. 
present in the standard manner as nodules, keratotic papules, Management is surgical excision. 
or ulcerations. In most cases their behavior is relatively Extranodal B-cell and, less commonly, T-cell lymphomas 
benign and standard management is adequate. Removal of are associated with the advanced immunosuppression of 
SCCs in sun-exposed areas by curettage and desiccation in A1DS.The B-cell lymphomas and some of theT-ceI1 lympho- 
patients with H N  infection is associated with an unaccept- mas present as violaceous or plum-colored papules, nodules, 
ably high recurrence rate of about 15%. Complete excision is or tumors. Once the diagnosis is established by biopsy, 
therefore recommended.The use of imiquimod to treat SCC systemic chemotherapy is requirrd. EBV is found in some 
in situ in the setting of H N  infection should be considered cases. HAART therapy is both protective against the develop- 
experimental, and if undertaken, very close follow-up is ment of non-Hodgkin lymphoma (NHL) and Hodgkin's 
recommended. In a small subset of patients with AIDS, disease in HIV and substantially improves prognosis of HN- 
actinic SCCs can be very aggressive-they may double in infected patients with NHL. Mycosis fungoides can also be 
size over weeks and may metastasize to regional lymph seen in patients with H N  infection, often in patients who 
nodes or viscerally, leading to the death of the patient. have not yet developed AIDS. It presents with pruritic patches 

Genital SCCs, including cervical, vaginal, anal, penile, and or plaques and may progress to tumor stage. EBV in not 
nailhed SCC, all occur in patients with H N  infection.These found in these cases. CD8+ pseudolymphoma is also seen in 
neoplasms are increased in frequency and the progression patients with untreated HIV infection, and may resolve with 
from HPV infection to neoplasia appears to be accelerated. HAART. 
This is analogous to the situation in organ transplant and Malignant melanoma is occasionally seen in persons 
other immunosuppressed patients. It appears that these with H N  infection.These patients demonstrate the same risk 
cancers are associated with primarily "high-risk" HPV types. factors as do other melanoma patients-multiple nevi, fair 

For the dermatologist, there are three important manifes- skin type, and prior intermittent intense sun exposure. HIV- 
tations of high-risk genital HPV infection in patients with infected patients with melanoma in the era prior to HAART 
HlV. Most common is perianal dysplasia, seen most had a significantly shorter disease-free survival and a 
hequently in homosexual men with a history of receptive reduced overall survival. Many fairskinned patients infected 
anal intercourse. Dysplasia in this area may present as velvety with HIV complain of the new onset of atypical moles 
white or hyperpigmented plaques involving the whole anal (analogous to organ transplant patients). Whether these 
area and extending into the anal canal. These lesions may confer an increased risk of melanoma is unknown. 
erode or ulcerate. Histology will demonstrate SCC in situ. 
The risk of progression of the lesions to anal SCC is AIDS and Kaposi Sarcoma Kaposi sarcoma was, along 
unknown hut is estimated to be at least 10 times higher than with pneumocystis pneumonia, the harbinger of the AIDS 
the rate of cervical cancer in women in the general popula- epidemic. Many homosexual and bisexual men presented 
tion.The management of such lesions is unclear, but regular with this tumor in the early 1980s, with a prevalence of up 
follow-up is clearly indicated and any masses in the anal to 25% in some cohorts. HHV-8, a gamma herpesvirus, has 
canal should he immediately referred for biopsy. At some been identified in these lesions and appears to he pathogen- 
centers Pap smear equivalents are performed. Imiquimod has ically related. The clinical features of Kaposi sarcoma in 
been used as an adjunct in the management of genital warts patients with AIDS are different than those seen in elderly 
and HPV-associated genital in situ dysplasias (not genital men who do not haveAIDS. Patients withAIDS present with 
SCC). While it may he of benefit in patients with reconsti- symmetrical widespread lesions, often numerous. Lesions 
tutedimmune systems on HAART, especially in combination begin as macules that may progress to tumors of nodules. 
with surgical ablation, the response rate is much lower Any mucocutaneous surface may be involved, but areas of 
than in immunocompetent patients. In the only placebo predilection include the hard palate, trunk, penis, and lower 



legs and soles. Visceral disease may be present, and 
progressive. Edema may accompany lower leg lesions, and i f  
i t  is significant, it i s  often associated with lymph node 
involvement in the Inguinal area. 

A dragnosis of Kaposi sarcoma is  established by skin 
biopsy, whlch shouId be taken from the center of the most 
infiltrated plaque. Excessive bleeding is not usually a problem. 
Early macular lesions show atypical, angulated, ectatic 
vessels m the upper dermis associated with an inflammatory 
mfiltrate containing plasma cells. Plaque lesions show aggre- 
gates of small vessels and endothelial cells in the upper 
dermis, and sumunding adnexal structures. Nodules and 
tumors show the classic pattern of a ~plndle cell neoplasm 
with prom~nent extravasatlon of red blood cells. 

HAART has reduced the incidence of Kaposi sarcoma in 
HIV-mfected patients by 10-fold. The treatment of AIDS-  
associated Kaposi sarcoma depends on the extent and 
aggressiveness of the dlsease. Effective HAART after about 6 
months i s  associated with involution of Kapasi sarcoma 
les~ons in 50% ofpatients.This should be the initial manage- 
ment in most patients with mild-to-moderate disease ( ~ 5 0  
lesions and c10 new lesionslmonth) who are not receiving 
anti-HIV treatment, Intralesional vinblastrne 0.2 to 0.4 mgl 
mL can be infiltrated into lesions (as for a hypertrophic scar) 
and they wl l l  involute over several weeks. Hyperpigmenta- 
tion usually remains. Cryotherapy is also effective but wrll 
leave postinflammatory hypoprgmentation in  pigmented 
persons. Pemstent individual lesions and lesions of the 
soles and penis respond well to local irradiation therapy 
(one single treatment of 80 Gy or fractionated treatments to 
150 Gy). For patients with moderate disease (>I0 lesions or 
mucosal or visceral involvement) HAART alone may not be 
adequate in controlling Kaposi sarcoma, and llposomal 
doxorubicin may need to be added to their treatment. For 
patients with symptomatic visceral disease, aggressive skrn 
dlsease, marked edema, and pulmonary disease, systemic 
chemotherapy IS indicated. Options include IEN-a, vlnca 
alkaloids, bleomycin, and liposomal doxorubicin as first-line 
therapies and taxol for treatment failures. 
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CHAPTER 

'arasitic Infestations, Stings, and Bites 

The major groups of animals responsible for bites, stings 
and parasitic infections in humans belong to the phyla 
Arthropods, Chordata, Cnidaria (formerly Coelenterata), 
Nemathelminthes, Plalyhelminthes, Annelids, and Protozoa. 
Vector-borne disease continues to be a major worldwide 
publie health threat. Mosquito-borne diseases, such as 
malaria, West Nile fever, and equine encephalitis present 
risks for the resident population as well as travelers. 
lick-borne diseases include Lyme disease, Rocky Mountain 
spotted fever, ehrlichiosis, tick-borne relapsing fever, 
tularemia, babesiosis, and Colorado tick fever. Children and 
those who work outdoors are at higher risk for contracting 
arthropod-borne diseases. Protection of children is compli- 
cated by the potential toxicity of agents used as repellents. 
This chapter will review parasitic diseases and the major 
causes of bites and stings, as well as strategies for prevention. 
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PHYLUM PROTOZOA 
The protozoa are one-celled organisms, divided into classes 
according to the nature of their locomotion. Class Sarcodina 
organisms move by temporary projections of cytoplasm 
(pseudopods); class Mast~gophon by means of one or more 
flagella; and class Clliata by short, halrhke projections of 

cytoplasm (cilia); class Sporozoa have no special organs of 
locomotion. 

CLASS SARCODINA 
The amebas are the best known o~an i sms  in this class. Of - 
medical significance is Ei7tamoeba histolyticn 

Amebiasis Cutis 
E. hisolytica is an intestinal parasite transmitted by the 
fecal-oral route or by sexual contact. Cutaneous ulcers usually 
result from extension of an underlying amebic abscess: the 
most common sites are the trunk, abdomen, buttocks, or 
perineum. Those on the abdomen may result from hepatic 
abscesses. Penile lesions are usually sexually acquired. Most 
lesions begin as deep abscesses that rupture and form ulcera- 
tions with distinct, raised, cordlilce edges, and an erythema- 
tous halo approximately 2 cm wide.The base is covered with 
necrotic tissue and hemopurnlent, glairy, pus-containing 
amebae. These lesions are from a few centimeters to 20 cm 
wide. W~thout treatment slow progression of the ulcer occuis 
in an increasingly debilitated patient until death ensues. 

The sole manifestation of early amebiasis may be chronic 
urticaria. 

Worldwide, an estimated 10% of the population is 
infected with E. histolyticn.An estimated 10 million invasive 
cases occur annually, most of them in the tropics. Infection 
may be asymptomatic or bloody diarrhea and hepatic 
abscesses may be present. In the US, the disease occurs 
chiefly in institutionalized patients, world travelers, recent 
immigrants, migrant worlcers, and male homosexuals. 

The histologic findings are those of a necrotic ulceration 
with many lymphocytes, neutrophils, plasma cells, and 
eosinophils. E. histolyticn is found in the tissue, within blood 
and lymph vessels. The organism measures 50 to 60 pm in 
diameter, has basophilic cytoplasm, and a single eccentric 
nucleus with a central karyosome. 

The organism is frequently demonstrable in fresh material 
from the base of the ulcer by direct smear. Culture of the 
protozoa confirms the diagnosis. Indirect hemagglutination 
test results remain elevated for years after the initial invasive 
disease's onset, whereas the results of gel diffusion precipita- 
tion tests and counterimmunoelectmphoresis become negative 
at 6 months; this properly can be used to test for recurrent 
or active disease in penons coming from endemic areas. 

When the perianal or perineal areas are involved, granu- 
loma inguinale, lymphogranuloma venereum, deep mycosis, 
and syphilis must be considered. In chronic urticaria, fresh 
stool examinations by a trained technician are necessary. 

The treatment of choice is metronidazole (Flagyl), 750 mg 
orally three times a day for 10 days. Abscesses may require 
surgical drainage, but there is no need for resection of lesions. 



422 PARASITIC INFESTATIONS, STINGS, AND BITES - 
urner nrneBa 
Amebas of the genera Acanthanroebn and Balarnztthia may 2004;73:241. 
also cause skin lesions in infected hosts. These organisms Pantanowitz L, et ai: Tender subcutaneous nodules in a patient 
are ubiquitous in the environment and are found in soil, With Arch DermatO' 2003;139:1647. 
water and air, ~~~~l~~~~~~~ amebic encephalitis is the Parshad S, et a[: Primary cutaneous amoebiais. Int J Demratol 
most common manifestation of infection with these amebas, 2002;41:676. 
nearly always in immunocompromised individuals, such as Pritrker AS, ef al: Fatal granuiomatous amebic encephalitis 
acquired immunodeficiency syndrome (AIDS) or organ caused by Balamuthia mandriilaris presenting as a skin lesion. 
transplant patients. Disseminated infection occurs and skin J Am Acad DermatoI2004:50:538. 

lesions are the most common sign, occurring in 90% of 
such severely ill individuals.They initially present as pink or CLASS MASTIGOPHORA 
violaceous nodules that then enlarge, suppurate, and form Organisms belonging to this class are known as flagellates. 
ulcers with a necrotic eschar (Fig. 20-1). Otl~erfindin~sinclude Many have an undulating membrane with flagella along their 
fever, nasal congestion or discharge, epistaxis, cough, head- crest. 
aches, lethargy, altered mental status, and seizures. In patients 
infected with acanthamoeba who have disease of the central Trichomoniasis 
nervous system (CNS), death is nearly universal within days Trichomonas vulvovaginitis is a common cause of vaginal 
to ne are visible on biopsy and pwritus, with burning and a frothy leukorrhea.The vaginal 

is definitive. In patients without CNS involvement, mucosa appears bright red from inflammation and may be 
the mortality rate is 75%, with treated cases mottled with pseudomembranous patches.The male urethra 
often treated with a of 5.flurocyosine and sulfa- may also harbor the organism: in the male it causes urethritis 
diazine. In patients infected with Balamuthia mand~llnj-is and prostatitis. Occasionally, men may develop balano- 
pentamidine is favored. chlorhexidine topically and surgical posthitis. Erosive lesions on the glans and penis or abscesses 
debridement are local adjunctive measures which may prove of the median raphae may occur. Neonates may acquire the 
beneficial. infection during passage through the birth canal, but they 

require treatment only if symptomatic or colonization lasts 
more than 4 weeks. As this is otherwise nearly exclusively a 

Magana M,  et al: Histopathoiogy of cutaneous arnebiasis. Am J sexually-transmitted disorder (STD), trichomonas vnlvo- 
Dermatopathol 2004;26:280. vaginitis in a child should prompt suspicion of sexual abuse. 

Murakawa GJ, et al: Disseminated acanthamebiasis in patients Trichomoniasis is caused by Tn'chomo~zas uaginalis, a 
with AIDS. Arch Oermatoi 1995;131:1291. colorless pyrifonn flagellate 5 to 15  pm long. T,  vaginalis is 

demonstrated in smears From affected areas.Testina bv direct - .  
Fig. 20-1 immunofluorescence is sensitive and specific. 
Disseminated Metronidazole, 2 gin a single oral dose, is the treatment of 
acanthomeba in HIV choice.Alternatively, 500 mg twice a day for 7 days may be 
disease. given. Patients should be warned not to drink alcohol for 24 h 

after the last dose because of the disulfiram type of effects of 
this medication. Male sex partners should also be treated. 
The use of metronidazole is contraindicated in pregnant 
women, and clotrimazole, applied intravaginally, at a dosage 
of 100 mg a night for 2 weeks may be used in instead. 

CDC: STD Treatment Guidelines 2002. MMWR 2002;51:1 
Michalowski A: Tnchomonai halanoposthitis. Ann Dermatol 

Venereol (Paris) 1981;108:73. 
Pavithran K: Trichomonal abscess of the median raphe of the 

penis. Int J Dermatoi 1993;32:820. 

Leishmaniasis 
Cutaneous leishmaniasis,American mucocutaneous leishma- 
miasis, and visceral leishmaniasis (kala-azar), which includes 
infantile leishmaniasis and post-kala-azar dermal leishma- 
niasis, are all caused by morphologically indistinguishable 
protozoa of the family Trypanosomidae, called Leishnznnia 
(pronounced leesh-may-nea). The clinical features of these 
diseases differ and they have, in genezal, different geographic 
distributions.The reason for the variable clinical manifesta- 
tions may reslde with diversity of the organam, the immune 
status of the patient, and the genetic ability to initiate effec- 
tive cell-mediated lmmune response to the specific infecting 
organism. It is known that the antigen-specificT-cell responses, 
which lead to the product~on of interferon (IFN) and 
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I Fig. 20-2 Old World 
~manias~s. 

interleukin OL)-12, are important for healing of the lesions 
and the induction of lifelong, species-specific immunity to 
reinfection which results after natural infection. 

Cutaneous Leishmaniasis There are several types of 
lesions. All tend to occur on exposed parts as all are 
transmitted by the sandfly. Old World leishmaniasis manifests 
mainly in the skin and has also been called Baghdad boil, 
Oriental sore, leishnzatzicssis tropica, Biskra bzltton, DeThi boil, 
Aleppo boil, ICandahar sore, and Lahore sore. Mild visceral 
disease may occur. Slcin lesions of NewWorld infection have 
been termed uta, piatz bois, and bay sore or chiclero ulcer. 

Clinical Features 
In Old World leishmaniasis lesions may present in two dis- 
tinct type. One is the moist or iural type, a slowly growing, 
indurated, livid, indolent papule Fig. 20-2), which enlarges 
in a few months to form a nodule that may ulcerate in a few 
weeks to form an ulcer as large as 5 cm in diameter. Spontan- 
eous healing usually takes place within 6 months, leaving a 
characteristic scar.This type is contracted from rodent reser- 
voirs such as gerbils via the sandfly vector. The incubation 
period is relatively short-1 to 4 weeks. The dry or urban 
type has a longer incubation period (2-8 months or longer), 
develops much more slowly, and heals more slowly than the 
rural type. 

Rarely, after the initial or "mother" lesion is healed, at 
the borders of the healed area, a few soft red papules may 
appear that are covered with whitish scales and have the 
"apple jelly" characteristics of granulomatous diseases such 
as lupus vulgaris. These spread peripherally on a common 
elythematous base and are the lupoid type.This is also known 
as leis11)na.nimjs rsmdiunns (Fig. 20-3) and oecrrrs mmst- 
commoely -with&e~urban  type of .disease, caused-by-Leiah;. 
mg?ziq&@@ica~ New World disease may also induce purely 
cutaneous lesions, of varied morphology.The primary papule 
may become nodular, vemcous, furuncular, or ulcerated, 
with an infiltrated red border (Fig. 20-4). Subcutaneous 
peripheral nodules, which eventually ulcerate, may signal 
extension of the disease. A linear or radial lymphangitic 
(sporotrichoid) pattern may occur with lymphadenopathy, 
and the nodes may rarely yield organisms. Recidivans lesions 
are unusual in the NewWorld form of disease. InYucatan and 
Guatemala, a subtype of New World disease exists: the 
chiclero ulcer. The most frequent site of infection is the ear 
(Fig. 20-5). The lesions ulcerate and occur most frequently 
in worken who harvest chicle for chewing gum in forests, 

Fig. 20-3 Leishmaniasis recidivans 

where there is high humidity. This form is a more chronic 
uIcer that may persist for yean, destroying the ear cartilage 
and leading to deformity. The etiologic agent is Leishmania 
tnexica~za and the sandfly vector, Lutzomyia flauiscutellatn. 

Uta is a term used by Peruvians for leishmaniasis 
occurring in mountainous territory at 1200 to 1800 m above 
sea level. The ulcerating lesions are found on exposed sites 
and mucosal lesions do not occur. 

Disseminated cutaneous leishmaniasis may be seen in both 
New and Old World disease. Multiple nonulcerated papules 
and plaques, chiefly on exposed surfaces, characterize this type 
(Fig. 20-6).The disease begins with a single ulcer, nodule, or  
plaque from which satellite lesions may develop and disse- 
minate to cover the entire body. The disease is progressive 
and treatment is usually ineffective. It is characterized by 
anergy to the organism. This type of leishmaniasis must be 
differentiated from lepromatous leprosy, xanthoma tuher- 
osum, paraeoccidioidal granuloma, Lobo's disease, and 
malignant lymphoma. 

Etiologic Factors 
L. tropica, Leishmania ~najol; Leishmania aethiopia, and 
Leishnzania infantum, the cause of Mediterranean visceral 
leishmaniasis, may cause cutaneous Ieishmaniasis. Purely 
cutaneous leishmaniasis is also caused by several species 
present in the New World. L. mexicaiza does not induce mu- 
cosal disease. Leishmania braziliensis guyanensis produces 
cutaneous disease, as does Leishmania brnSliensis brazi- 
lierrsis %nand L~&hmnnin ~bmSliensis panamens&; however, 
the latter two may also.restclt.in.m~o~~oUS~disease. 

Epidemiology 
Cutaneous leishmaniasis is endemic in Asia Minor and to a 
lesser extent in many countries around the Mediterranean. 
Iran and Saudi Arabia have a high occurrence rate. In endemic 
areas, deliberate inoculation on the thigh is sometimes 
practiced so that scarring on the face-a frequent site for 
Onental sore-may be avoided. Purely cutaneous lesions 
may also be found in the Americas. In  the US, leishmaniasis 
is largely restricted to South Texas, although rare reports 
of human cutaneous disease have occurred as far north as 
Pennsylvania, and visceral leishmanias~s in immuno- 
suppressed humans is being recogn~zed as an emerging 
Infection in areas not previously thought to be endemic for 
the disease. 
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Rg. 20-5 Chiclero 
ulcer in 
leishmaniasis. 

Rg. 20-6 Disseminated cutaneous lelshmanlasls. 

Phlebotomus sandflies for the Old World type and Phlebo- 
tolnus pernzczosus and Lutzoinyza sandflies for the New 
World cutaneous leishmaniasis After the ~nsect has fed on 
blood, the flagellates (leptomonad, promastigote) develop in 

Pathogenesis the gut in 8 to 20 days, after which migration occurs into the 
The ocganism has an alternate life 1n vertebrates and in mouth parts; from here transmission into humans occurs by 
insect hosts. Man and other mammals, such as dogs and a b~te. In humans, the flagella are lost and a le~shmanial form 
rodents, are the natu~xl reservoir hosts.The vector hosts are (amastigote) is assumed. 



-. 
Histopathology 
An ulcer with a heavy infiltlate of hlst~ocytes, lymphocytes, 
plasma cells, and polymorphonuclear leulcocytes is seen. The 
parasitized histiocytes form tuberculoid granulomas in the 
d e n s .  Pseudoepltheliomatous hyperplas~a may occur m the 
edges of the ulcer. Numerous organisms are present (mostly 
in hlstiocytes), which are nonencapsulated and contaln a 
nucleus and a paranucleus. Wright, Giemsa, and monoclonal 
ant~body staning may be helpful in identifying the organ- 
isms. Polymerase chain reachon (PCR) primers are available 
for a variety of species.The organisms are seen within hlstio- 
cytes and often line up at the per~phery of a vacuole like the 
bulbs surrounding a movie marquee 

Diagnosis 
In endem~c areas, the diagnosis is not difficult. In other 
local~ties, cutaneous leishmaniasis may he confused with 
syphilis, yaws, lupus vulgaris, and pyogenlc granulomas. The 
diagnos~s is established by demonstration of the organism in 
smears.A punch blopsy specimen from the active edge of the 
ulcer is ideal for culture. It can be placed In Nicolle-Novy- 
MacNeal (NNN) medium and shipped at room temperature. 
Pdrasites can also be cultured from tissue fluid. A hypo- 
dermic needle is inserted into the normal skin and to the 
edge of the ulcer base. The needle is rotated to work loose 
some material and serum, which is then aspirated. A culture 
on NNN medium at 22" to 35" C (71.6-95" F) is recom- 
mended to demonstrate the leptomonads. As expected, 
PCR is the most sens~tive diagnostic test for cutaneous 
le~shmaniasis. 

Treatment 
Spontaneous heallng of pnmary cutaneous les~ons occurs, 
usually within 1 2  to 18  months, shorter for Old World 
disease. The rat~onale of treating an ordinarily self-limited 
mfect~on include avoiding disfiguring scars in exposed areas, 
notably the face; avoidlng secondary infection; controlling 
disease in the population; and failure of spontaneous healing. 
in the diffuse cutaneous and recidivans types, the disease 
may perslst for 20 to 40 years if not treated. 

In areas in which localized cutaneous le~shmaniasis is not 
complicated by recidivans or sporotrichoid forms, or muco- 
cutaneous disease, treatment with such topical modahties as 
paromycin sulfate 15% plus methylbenzethonium chlonde 
12%, ketoconazole cream under occlusion, cryotherapy, local 
heat, and laser ablation, or with intralesional sodium shbo- 
gluconate antimony or emetine hydrochloride, may be 
effective and safe. Perilesronal injections of IFN-y have also 
been reported to he effective but are expensive. 

In patients who are immunosuppressed or who acquue 
disease in areas when mucocutaneous drsease may occur, 
systemlc therapy is rec0mmended.A~ w ~ t h  topical treatment, 
many alternatives have been reported effective. Sodium 
antimony gluconate (sodium stlbogluconate) solution is 
given intramuscularly or intravenously 20 mglkglday in two 
divided doses for 28 days. It can be obtained from the CDC 
D N ~  Service (Atlanta, GA 30333). Repeated courses may be 
given. Antimony n-methyl glutamme (Glucantime) is used 
more often In Central and SouthAmerica because of its local 
availahihty. 

Other systemic medications reported to he effectwe include 
fluconazole (200 mg per day for six weeks), ketoconazole, 
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dapsone, nfampicin, and allopurinol. Some of these have 
not been subjected to controlled clinical trials, as is true of 
most topical treatments. The recldivans and dlssemmated 
cutaneous types may require prolonged courses or adjuvant 
IFN therapy. Amphotericin B may be used in antimony- 
resistant dlsease. Llp~d formulations of amphotencin B are 
highly effective in short courses but are expensive. 

Control depends chiefly on the success of antifly measures 
taken by health authorities and personal protection w~th  
protective clothing, screening, and repellents. Vaccines are 
being investigated but are not available. 

Mucocutaneous Le i shman ias i s  (Leishmanias is  
Americana, Espundia) 
Clinical Features 
The initial infection, whlch occurs at the slte of the fly bite, 
is a cutaneous ulcer. Secondary les~ons on the mucosa usually 
occur at some time durrng the next 5 years (Fig. 20-7). 
The earliest mucosal leslon is usually hyperemia of the nasal 
septum with subsequent ulceration, which plogresses to 
invade the septum and later the paranasal fossae. Perforation 
of the septum eventually takes place. For some t ~ m e  the 
nose remarns unchanged externally, despite the internal 
destruction. 

At first only a dry crust is obsewed, or a bright rrd infi- 
tration or vegetat~on on the nasal septum, with symptoms of 
obstruction and small hemorrhages. Despite the mutilating 
and destructive character of leishmaniasis, it never involves 
the nasal bones. When the septum is destroyed, the nasal 

Fig. 20-7 A and 8, 
Mucocutanwus 
leishrnaniasis. 
(Couriesy of Jarnas 
Fitzpatrlck, MD) 
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bridge and tip of the nose collapse, giving the appearance oL 
a parrot beak, camel nose, or tapir nose. 

It is important to recall that the four  eat chronic infec- 
tions (gyphills, tuberculosis, leprosy, and bishmaniasis) have 
a predilection for the nose.The ulcef may extend to the lips 
(Fig. 20-8) and continne to a d v m  to the pharynx, attadr- 
ing the soft palate, uvula, tonsils, gingiva, and tongue. lT~e 
eventual mutilation is called espmldza. TW4 pevendicular 
grooves at the union of the osseous palate and soft tissues, in 
the midst of the vegetative infiltration of the entire pharynx, 
is called the palate cross of ~ ~ i a .  

Only in exceptional cases does American leishmaniasis 
invade the genital or ocular mueous membranes. Tbe 
frequency of mumus membrane involvement is variable. In 
Yucaran and Guatemala it is an exception; in other countries, 
such as Brazil, it may occur in 80% of cases. 

Etiologic Factors 
Mucocutaneous leishmaniasis is caused by L. braziiiensis 
braziliansiis and L. bren~liensis panamensis. Leieishmania has 
two fams, the nonflagellated form or leishmania, which is 
found in the tissues of humans and animals susceptible to the 
inoculation of the parasite, and the flagellated form or lepto- 
mooad, which is found in the digestive tract of the vector 
insect (Lutzmiyia in mucocutaneous disease) and in 

Fig. 20-8 Savere destructive muoocutaneous leishmenlasrs. 
(Courtesy of Debra Kaltw, MD) 

2ulares.The typical morphology of leishmania, as found in 
vefiebrates, is mund or m l ,  usually with one extremity 
more rounded than the other, meamrink 2 to 4 p x 1.5 to 
2.5 pm, wi~h qtoplasm, nucleus, and blepharoplast or 
kinetoplast, 

Epidemiology 
Mucocutaneous leishmaniasis i s  predominantly a rural and 
jungle disease. It most often occurs in damp and forested 
regiona. The disease can be contracted at any time of the 
year, but the risk is highest just after the tainy season. AIl 
qges and races, and both sexes are equally affected. 

Histopathlogy 
In the ulcerous type, marked irregular acanthosrs and some- 
timas pseudoepitheliomatous hyperplash can he found. The 
dermisshws a dense infiltration of hisfiocyte~iymphocytes, 
and plasma cells. In new lesions some neutmphils are 
observed. Large Langahana giant cells or typical tubercles 
are occasionally seen. Numerous organisms are present 
(mostly in histiocytes), d i c b  sifi nonencapsdat~d and confain 
a nucleus and a paranucleus. Wright, Ciiemsa, and mono- 
elonnl antibody staining may he helpful in identifying the 
organisms, In patients \?rithgmn~lomtoUs inliltrates contain- 
ihg intmcellular parasites within histiocytes, leishmaniasis is 
one af several diseases to be considered, including rhino- 
scleroma, histoplasmosis, granuloma ingninale, Chagas' 
disease, PenicJOlum marneffsi infection, and toxoplasmosis. 
Touch smears stained with Giemsa are helpful in many cases 
of cutaneoue and mucocutaneous leislxman2asi.s. 

Laboratory Findings 
Leishmania is demonstrnted in the cutaneous and mucous 
membrane lesions by di~ect: smears or cultures. In hiop8y 
material stained with Wright stain, intracellular and extra- 
ceuular organisms are seen with typical morphology of two 
chromatic structures: nucleus and parabasal body. In later 
mucosal lesions the scarcity of parasites males the idenfi- 
fication djfficult. The culture is done an NNN medium for 
leptomonads. 

Prophylaxis 
Although it is impmctical to ehminate the insect vector, it is 
still the only valid measure for the control of this prevalent 
disease. Effective vaccines are not available. 

Treatment 
Treatment is the m e  as described for cutaneous leishma- 
niasis except that antimony resistance is Eommon in muco- 
cutaneous disease. Combination therapy using antimonials 
with drugs such as rifampin or azithmmycin, or adding 
immunompdulators such as IFN-y, IL-2, or imiquimod may 
result in cure. Arnphotericin B treatment may he necessary, 

Visceral Leishmaniasis (ma-Azar; Dumdum FeverJ 
Clinical Features 
The earliest lesion is the cutaneous nodule or leishmanioma, 
which aocurj at the site of the initial sandfly inoculation. 
Kala-azar, meaning "black fever:' acquired its name 
because pf the patchy macular darkening of the hein caused 
by deposits of melanin that developin the latercourse ofthe 
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disease. These patches are most marked over the forehead 
and temples, periorally, and on the midabdomen. 

The primary target for the parasites 1s the reticulo- 
endothelial system; the spleen, liver, bone marrow, and 
lymph nodes are attacked. The incubation period is 1 to 4 
months. An intermittent fever, wlth temperatures ranging 
from 39" to  40" C (102-104°F) ushers in the disease. 
There are hepatosplenomegaly, agranulocytos~s, anemia, and 
thrombocytopenia. Chills, fever, emaciation, weight loss, 
weakness, epistaxis, and purpura develop as the disease 
progresses. Susceptib~lity to secondary infection may 
produce pulmonary and gastrointestinal infection, ulcera- 
tions in the mouth (cancmm oris), and noma. Death occurs 
about 2 years from onset in untreated individuals. 

Most infections are subclinical or asymptomatic. In 
pahents with AIDS, papular and nodular skin lesions may 
occur. Dermatofibroma-type or Kaposi sarcoma-like brown 
to purple nodules are most commonly reported, although 
random biopsies of normal skin will reveal organisms; 
therefore, clinical correlation is necessary to attr~bute skin 
find~ngs to leishman~a specifically. 

Etiologic Factors 
L. donovani spp. donovani, infantum, and chagasi, cause 
visceral leishmaniasis and are parasites of rodents, canines, 
and humans. They are nonflagellate oval organisms some 
3 pm in diameTer, known as Lezshman-Donovan bodies. In 
the sandfly it is a leptomonad form with flagella. 

Post-Kala-Azar Dermal Leishmaniasis In kala- 
azar, the leishmanoid (amastigote) forms may be widely 
distributed throughout apparently normal skin. During and 
after recovery from the disease, a special form of dermal 
leishmaniasis known as post-kala-azar dermal leishmaniasis 
appears. This condition appears during or shortly after 
treatment in the African form, but its appearance may be 
delayed up to 10  years after treatment in the Indian form. 
It follows the treatment of visceral leishmaniasis in 50% of 
Sudanese patients and 5% to 10% of those seen in Ind~a. 
There are two constituents of the eruption: a macular, 
depigmented eruption found mainly on the face, arms, and 
upper part of the 'uunk; and a warty, papular eruption in 
which amastigotes can be found. Becai~se it may persiyt for 
up to 20 years, these patients may act as a chronic reservoir 
of infection. This condition closely resembles leprosy. High 
concentrations of IL-10 in the blood of visceral leishmaniasis 
patients predict those who will be affected by post-kala-azar 
dermal leishmaniaisis. 

Viscerotmpic Leishmaniasis Twelve soldiers devel- 
oped systemic infection with L. tropica while fighting in 
Operahon Desert Storm in Saudi Arabia. None had symptoms 
of kala-azar, but most had fever, fatigue, malaise, cough, 
diarrhea, or abdominal pain. None had cutaneous disease. 
Diagnostic tests yielded positive results on bone marrow 
aspiration; lymph node involvement wss also documented. 
Treatment with sodium stibogluconate led to improvement. 

Epidemiology 
L d. donouant causes visceral leishmanlasis in India, with the 
major reservoir being humans and the vector being Phlebo- al Majali 0, et al: A 2-year study of liqu~d nltmgen therapy in 
tomus argenttpes. L.d mfanfum occurs m China, Africa, the cutaneous leishmaniasis. Int J Dermatoi 1997;36:460. 
Near East and Middle East, and the Med~terranean littoral, Bahamdan KA, et ai: Value of touch preparations (imprints) for 
where the major reservoirs are dogs, and Phlebotomus diagnosis of cutaneous leishmaniasis. int J Dermatol 1996; 
pernictosus and Phlebotornus arras2 are the vectors of the 35458. 
~ ~ d i ~ ~ ~ ~ ~ ~ ~  type .~e r i can  visceral leishmaniasis is caused Berman JD: Human lelshmanlasis. Cl~n Infect Dis 1997;24:664. 
by L, donouani chagasi and is transmtted by the sandfly CDC: Update: Cutaneous leishmanids in US mll~ta!ypersonnei- 
Lutzomyia longipalpis.~merican visceral leishmaniasis prin- SouthwesWCentral Asla. 2002-2004. MMWR 2003;53:264. 
cipalIy affects domestic dogs, although explosive outbreaks Choi CM, et al: Leishmaniasis. Am J Clln Dermatol 200c3:91. 
of the human infection occur sporadically, when the number Colebunders R, etal: Unusual cutaneous lesions In two patients 

wlth visceral leishmaniasis and HlV infection. J Am Acad of L. longipaipis builds up to a high level in the presence of Dermatol 1999;41:847. infected dogs. Canine visceral infections with L. infanhrm del Giudae, et al: Cutaneous lelshmaniasis due to Leishmania have been reported in foxhounds in northern states and ,,,fanturn. Arch Darmatol 19g~134:193, - .  
Diagnosis 
Leishman-Donovan bodies may be present in the blood in 
indtviduals with kala-azar of India. Specimens for exam- 
ination, in descending order of uhlity, include spleen pulp, 
sternal marrow, liver tissue, and exudate from lymph nodes. 
Culturing on NNN medium may also reveal the organisms. 

Treatment 
General supportwe measures are essential. Pentavalent 
antimony has long been the drug of choice. In areas of drug 
resistance, amphotericin B is usually effective, but expensive, 
toxic and it requlres intravenous administration. Miltefosine 
is an oral alkyl-phosphocholine analog that has proven as 
effective as amphotericm B in Indian trials, and is being 
investigated in other regions and other populations. 

Faber WR, et al: Value of diagnostic techniques for cutaneous 
leishmaniasis J Am Acad Dermatol 2003;49:70. 

Forsyth SF, et al: Multiple dermatofibroma-like lesions in a HiV- 
positive patlent ooinfected with visceral lelshmeniasls. Bf J 
Dermatol 2003;148:185. 

Gasim S, et al: High levels of plasma IL-10 and expression of 
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Human Trypanosomiasis 
Three species of trypanosomes are pathogenic to humans: 
Trypatlosoma goinbiense and nypnnosofna rhodesiense in 
Ahica, and Pypanosoma cruzi in America The skin mani- 
festations me usually observed in the earlier stages of the 
dfsease as evanescent erythema, erythema multifome, and 
edema, especially angloedema. 

In the early stage of African trypanosomians, a trypano- 
some chancre may occur a t  the site of a tsetse fly bite.'hen 
erythema with circumscribed swellings of angioedema, 
enlargement of the lymph nodes, fever, malaise, headache, 
and joint pains ensue. In theWest Afncan (Gambian) form, 
the illness is chronv, lasting several years, with progressive 
deterioration, whereas the East African (Rhodesian) form is 
an acute illness, with a stormy, fatal coum of weeks to months. 
The Rh~desian form is more often associated with cutaneous 
signs, Annular or deep erythema nodosum-like lesions are 
frequent manifestations (Fig. 20-9). Lymphadenopathy is 

ere i5 
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In American trypanosomiasis (Chagas' disease), similar 
changes take place in the skin.The reduviid bug $issing bug, 

Fig. 20-9 African trypanosomiasis. (Courtesy of Jamss Fltzpatrick, 
M D) 

Flg. 20-10 Triatome 
reduvlid bug. 

assmsin bug) (Fig. 20-10) usualb bites at night, Frequently at 
mucocutaneous ]unctions, where the bug's infected feces are 
deposited when it feeds. The unsuspecting sleeping person 
rubs the feces into the bite and becomes infected. If the 
bite of the infected hug occurs near the eye, Romana's sign 
develops; this consists of unilateral conjunctivitis and edema 
of the eyelids, with an ulceration or chagoma inthe area.The 
bite of a "kissing bug" becomes markedly swollen and red, 
whether trypanosomes are involved or not. Acute Chagas' 
dlsease is usually a mild illness consisting of fever, malaise, 
edema of the face and lower extremities, and generalized 
lymphadenopathy Skm lesions occurring in thls phase 
include nodules at the site of inoculation, disseminated 
nodules or morbilliform and urticaria1 lesions. In chrunic 
Chagas' disease, which occurs in 10% to 30% of iafected 
persons years to decades later, the heart (myocarditis, 
arrhythmias, thromboemholism, and cardiac failure) and the 
gastrointestinal system (megaesophagus and megacalon) are 
the most commonly involved organs. During the remaining 
infected but asymptomatic indeterminate phase patients may 
transmit the disease through transEusion.When such patients 
become immunosuppressed (with AIDS or organ transplan- 
tation) reactivation skln lesions may occur. 

Rhodes~an trypanosomiasis is endemic among the cattle- 
rasing tribes of EastAfrica, with the savannah habitat of the 
vectors determin~ng its geographic distribution. Wild game 
and livestock are reservoir hosts, in addition to humans. The 
tsetse fly, Glosslna morsitnns, is the principal vector. 

For Gambian trypanosomiasis, humans are the only 
vertebrate host and the palpalis group of tsetse flies is the 
invertebrate host. These flies are found close to the water, 
and their fastidious biologic requirements restriet their dis- 
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tribution, and thus that of the disease. Incidence is seasonal, 
with humidity and temperature being detemning facton. 
The highest mcidence is in males aged 20 to 40 years in 
tropical areas ofWest and Central Atiica. 

Chagas' disease is prevalent in Central and South America 
from the US toArgentina and Chile; the highest incidence is 
in Venezuela, Brazil, Uruguay, Paraguay, and Argentina. 
Approximately 29% of all maIe deaths in the 29- to 44-year- 
old age group in Brazil are ascribed to Chagas' disease. 

Before CNS involvement has occurred in the Rhodestan 
fom, su*min, a complex, non-metal-containing, organic 
compound, is the treatment of choice. When the CNS is 
involved, melanoptol is the drug of cholce. Pentamidine 
isethionate is the drug of choice for the Gambian disease. For 
American trypanosomiasis, treakment is of limited efficacy. 
Wifuttimox and benzimfdazole dear the parasitemfa and 
reduce the severity of the acute illness.There is a high ineid- 

, , ence of adverse effects, however. Consemative treatment is 
most appropriate for the patient with congestive heart fallore 
from Chagas myocarditih Gastmintestinal complications 
may be trealedsurgically. 

- - - 
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CLASS SPOROZQA 
Tomplasmosis 
Tbxoplasmosis is a zoonosis cawed hy a parasittc protozoan, 
Tosoplaswa gond~i. Infection may be either congenital or 
aequ~red. Congenital rnfection occurs from placental trans- 
mission. Abortion or stillbirth may result. However, a full- 
term child delivered to an mfected mother may have a triad 
of hydrocephalus, chonoretinitis, and cerebral calcification. 
In addition, there may be hepatosplenomegaly and jaundice. 
Skin changes in to~bp~asmosi~ are rare and clinically 
nonspeufic. 

In eongenital toxoplasmosis, macular and hemorrhagic 
eruptions predominate. Blueberry muffin lesions, reflecting 
dennatoerythropoesis, may be seen. Occasionally, abnormal 
hair growth and extoliative dermatitis have also been observed. 
m e  differential diagnosis of congenital toxoplasmosis 1s the 
TORCH syndrome (toxoplasmosis, rubella, cytomegalovirus, 
and herpes simplex). In acquired toxoplasmos~q early skin 
manifestations consist of cutaneous and subcutaneous 
nodules, and macular, papular, and hemorrhagic eruptions. 
These may be followed by scarlatiniform desquamafion, 
eruptions mimiclung roseola, erythema multiforme, 
dermatomyositis or lichen planus, as well as exfoliative 
dermatitis.As a rule, the exanthem is accompanied by high 
fever and general malaise. 

Diagnosis of acquired toxoplasmosis is of special import- 
ance to three groups of adults: healthy pregnant women 
concerned about recent exposure; adults with lymphadeno- 

pathy, fever, and myalgia, who might have some other 
serious disease, such as lymphoma; and immunocomprom- 
ised persons, such as patients with ADS, in whom toxo- 
plasmosis might be fatal. It is the most common cause of 
focal encephalitis in patients with ADS and this may be 
accompanied by a widespread papular eruptlon 

Tmoplas7nn gondii is a cwcent-shaped, oval, or round 
protowan that can infect any mammaljan or avian cell.The 
disease is often acquired through contact with animals, 
particularly cats. ReSemoirs of infecbon have been reported 
in dogs, cats, cattle, sheep, pigs, rabbits, rats, pigeons, and 
chickens. The .hvo major routes of transmission of T gondi~ 
in humans are oral and congenital. Meats consumed by 
humans may contain. tissue cysts, thus Serving as a source 
of infection when eaten raw or undetcooked. There is no 
evidence of direct human-to-human Wnsmission, other than 
from mother to fetus. 

The diagnosis cannot be made on clinical grounds alone. 
It m y  he established by isolation of T. gondit, demonstration 

. of the protozoa m tissue sections, smear& or body fluids by 
Wright or Giemsa stain; characteristic lymph node histology; 
and serologic methods. 

A combination of pyrimethamine paraprim) and snlfa- 
diavne act synergistically and form an effective treatment. 
Dosages and total treatment bme vary according tO the age 
and immunolog~c competence of the infected patient. 
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man-of-war, corals, and sea gnemonesi"lrese are all &dial 
marine animals, living mostly in ocean water. When a 
smmmer's skin contacts these organisms, they release a 
toxin through small spicules. 

Portuguese Man-of-war Dermatitis 
Stings by the Portuguese man-of-war (Physnlia physnlis 
in the Atlantic, or the much smaller bhysalia uCrict&?~ls or 
"bluebottle" in the Pacific) are characterized by linear 
lesions that are erythemataus, urticarial, and even hemor- 
rhagic. The forearms, sides of the trunk, thighs, and feet are 
common sltes of involvement The usual local manifestation 
is sharp, stinging, and intense pain. Internally there may he 
severe dyspnea, prostration, nausea, abdommal cramps, 
lacrimailon, and muscular pains. Death may occur if the 
areas stung arc large m relation to the patient's size. 

Tha fluid of the nematocysts contains toxin that is carried 
into the victim through barbs along the tentacle.The venom 
1s a neurotoxic polson that can p~uduce marked carhac 
changes. 

Each Portuguese man-of-war 1s a colony of symbiotic 
organisms consisting of a blue to red float or pneumatophore 
with a gas gland, several pstmzooids measuring 1 to 20 mm, 
reproductive polyps, and the fishing tentades bearing the 
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or vesicles. Urticaria1 plaques are also present in a smaller 
number of patrents. Crops of new lesions may occur for up 
to 72 h, and the eruption persists for 10  to 1 4  days on 
average. It is quite pruntrc. 

Outbreaks in Florida are usually caused by larvae of the 
thimble jellyfish Lxnziche unguiculnta whlch patlents report 
as "black dots" in the water or their bathing suits.Thelarvae 
of the sea anemone Edwnrdstella linenta caused one 
epidemic of seabather's eruption in Long Island, New York. 
This organism also has nematocysts; thus, the mechanism 
of the eruption is the same as with the jellyfish-induced 
eruption. It is likely that d~fferent cmdarian envenomations 
in different waters produce a similar chnical picture. Other 
reports focus on spring plants, dinoflagellates, protozoans, or 
crustaceans as potential causes. Since trapping of cnidarian 
larvae w~th  their nematocysts or other toxic or irr~tant 
substances under the bathlng surt accounts for this eruptron, 
seabathers who take off their bathing suit and shower soon 
after leaving the water may lrmit it 

nematocysts from which the barbs are ejected.The hydroid 
is found most frequently along the southeastern Florida 
coastline and in the Gulf of Mexico, and on windward coasts 
througlrout rhe mirl-l'acific and South Pacific. 

Jellyfish Dermatitis 
Th~s produces lesions s~milar to those of the Portuguese man- 
of-war, except that the lesions are not so Imear (Fig. 20-11). 
Immediate allergic reactions occur Infrequently as urticaria, 
angoedema or anaphylaxis. Delayed and persistent lesions 
also rarely occur. 

The Australian sea wasp, Chzronex flecken, winch is 
colorless and transparent, is the most dangerous of all, 
with a stlng that IS often fataL Another sea wasp, Carybdea 
?narsupialrs, much less dangerous, occurs in the Caribbean. 

Seabather's emption is an acute dermat~tls that beglns a 
few hours after bathing in the waters along the coast of the 
Atlantic. It affects covered areas of the body as Cnidarian 
larvae become entrapped under the bathing suit and the 
nematocyst releases its toxin because of external pressure. 
Thus, the buttocks and waist are affected primarily, with the 
breast also involved in women (fig. 20-12). Erythematous 
macules and papules appear and may develop into pustules 

Hydroid, Sea Anemone, and Coral Dermatitis 
Patients contacting the small marine hydroid Haleci~lln may 
develop a dermatitis. The organism grows as a centimeter- 
thick coat of moss on the submerged portions of vessels or 
pilings. Sea anemones (Fig. 20-13) produce reactions similar 
to those from jellyfish and hydroids. Coral cuts (Fig. 20-14) 
are injuries caused by the exoskeleton of the corals, 
Milleporina. They have a reputation for becoming inflamed 
and infected, and for delayed healing. The combination of 
implantation of fragments of coral skeleton and infection 
(since the cuts occur most commonly on the feet) probably 
accounts almost entirely for these symptoms. Detoxification 
as soon as possible after the injury is advisable for all these 
types of stings or cuts. 

Treatment of Stings and Cuts 
Hot water immersjon may be an effective remedy for many 
stings, but scald injuries must be avoided Undischarged 
nematocytes may be removed with sea water, but never 
with fresh water, as this may cause them to drscharge. Pacific 
Chronex (box jellyfish) nematocytes should always be 
Inactivated with 5% acetic acid (vinegar] when it is available, 
but pacrfic Physalla (blue bottle) nematocytes may discharge 
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Fig. ZU-14 A ano a, bow curs. (wunesy or Curt Samlaska, MD) 

on contact with vinegar. Large visible tentacles may be 
removed with forceps in a donble-gloved hand. Remaining 
nematocysts may be removed by applying a layer of shaving 
cream and shaving the area gently. Meat tenderizer may 
cause tissue damage and has been shown to be no better 
than placebo in some studies. 

Pressure dressings and abrasion will worsen the enveno- 
mation. Topical anesthetics or steroids may be applied after 
decontamination. Systemic reactions may occur either 
through large amounts of venom or  a previously sensitizing 
exposure from which anaphylaxis may result, and systemic 
treatment with epinephrine, antihistamines, or  corticosteroids 
may be needed. Specific antivenin is available for the box 
jellyfish, Chiroizex fleckeri. This should be administered 
intravenously to limit myonecrosis. MgSO,, may also be of 
value in the setting of box jellyfish envenomation. 

Sponges and Bristleworms 
Sponges have horny spicules of silicon dioxide and calcium 
carbonate. Some sponges produce dermal irritants, such as 
halitoxin and okadaic acid, and others may be colonized by 
cnidaria. Allergic or irritant reactions may result. Bristleworms 
may also produce stinging.Al1 of these may be treated by first 
using adhesive tape to remove the spicules, then applying 
vinegar soaks, as described above, and finally, applying 
topical corticosteroid agents. 

Sea Urchin Injuries 
Puncture wounds inflicted by the brittle, fragile spines of 
sea urchins, mainly of genus Diadetna or  Echii~othrix, are 
stained blue-black by the black spines and may contain 
fragments of the spines. The spines consist of calcium 
carbonate crystals which most commonly induce an irritant 
reaction with pain and inflammation of several days' dura- 
tion. Foreign-body or sarcoid-like granulomas may develop, 
as may a vesicular hypersensitivity reaction 1 0  days after 
exposure. Injuries by spines of the genus Rpneustes have 
been reported to cause fatal envenomation, but this genus is 
not found on US coasts. 

Starfish also have thorny spines that can sting and bum 
if they are stepped on or handled. Several different types of 
stinglng fish also produce puncture wounds. Stingrays, 
scorpionfish, stonefish, catfish, and weaverfish may cause 
such envenomations. 

These wounds should be immersed in nonscalding water 
(45" C [113" F]) for 30 to 90 min or until the pain subsides. 
Calcified fragments may be visible on x-ray evaluation, with 
fluoroscopy guiding extraction of spines, especially on the 
hands and feet. Sea urchin splnes have been effectively 
removed uslng the erbium:YAG laser. Debndement and 
possibly ant~biotic therapy for deep puncture wounds of 
the hands and feet are recommended. There is a specific 
antivenin for stonefish stings. 

Seaweed Dermatitis 
Although this is caused by a marine alga and not by an 
animal, it deserves mention with other problems associated 
with swimming or wading. The dermatitis occurs 3 to 8 h 
after the individual emerges from the ocean.The distribution 
is in parts covered by a bathing suit: scrotum, penis, perineum, 
and perianal area.The dermatitis is caused by a marine plant, 
Lyngbya majuscala Gomont. It has been observed only in 
bathers-swimming off the windward-shore of.Oahu+Hawaiii 
Seabather's eruption, clamdigger's itch, and swimmer's itch 
must be differentiated from seaweed dermatitis caused by 
marine algae. Prophylaxis is achieved by refraining from 
swimming in waters that are turbid with such algae. 
Swimmeffi~should s h e w  withins min d t ec  s w , W g .  Active 
treatment in severe cases is the same as for acute bums. 

Dogger Bank Itch 
Dogger Bank itch is an eczematous dermatitis caused by the 
sea chervil, Alcyondzum hzrsutum, a seaweed-like animal 
colony.'lhese sea mosses or sea mats are found on the Dogger 
Bank, an immense shelflike elevation under the North Sea 
between Scotland and Denmark. 
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PHYLUM PLATYHELMINTHES 
Phylum Platyhelminthes includes the flatworms, of which 
two classes, trematodes and cestodes, are parasitic lo 
humans. The trematodes, or  blood flulces, parasitize human 
skin or internal organs.The cestodes are segmented, ribbon- 
shaped flatworms that inhabit the intestinal tract as adults 
and involve the subcutaneous bssue, heart, muscle, and eye 
in the l am1  form. Th~s is encased in a sac that eventually 
becomes calc~fied. 

CLASS TREMATODA 
Schistosome Cercarial Dermatitis 
Cercarial dermatitis is a severely pruritic, widespread, 
papular dermat~tis caused by cercariae of sch~stosomes for 
which humans are not hosts (the usual animal hosts are 
waterfowl and rodents, such as muskrats). 

The eggs in the excreta of these animals, when deposited 
m water, hatch into swimming miracidia.These enter a snail, 
where further development occurs. Erom the snail, the itee- 
swimming cercariae emerge to invade human skin on 
accidental contact. The swimming, colorless, multicelluIar 
organisms are a little less than a millimeter long. Exposure to 
cercariae occurs when a person swims or, more often, wades 
in water containing them.They attack by burrowmg into the 
skin, where they die. The species that causes this eruption 
cannot enter the bloodstream or deeper bsues. 

Fig. 20-15 Swimmer's itch 

After coming out of the water, the bather begins to itch 
and a transient elythematous erupbon appears, but after a 
few hours, the eruption subsides, together with the itching. 
Then, after a quiescent period of 10  to 15  h, the symptoms 
recur, and erythematous macules and papules develop through- 
out the exposed parts that were in the water (Fig. 20-15). 
After several days the dermatitis heals spontabeously. 
There are two types: the freshwater swimmefs itch, and the 
saltwater marine dermatitis or  clam digger's itch. It is not 
communicable. 

Various genera and species of organisms have been reported 
from various locations worldwide. An outbreak of cercarial 
dermatitis was reported from Delaware in 1991 in which 
the avian schrstosome Microbilharzia vari~landis was 
rmplicated as the causatrve organism. Scizzstosoma spindale 
cercaria caused a recent epidemic in southemThailand. 

Thoroughly washing, then drying with a towel after 
exposure can prevent the disease. Rubbing with alcohol is an 
additional preventive measure advocated by some. Snail 
papulatlons can be controlled or waterfowl may be treated 
with medicated feedcorn to destroy the adult schistosomes 
and p w e n t  outbreaks of swimmer's itch. 

Visceral Schistosomiasis (Bilharziasis) 
The cutaneous manifestation oi bilhaniasis may begin with 
mild itching and a papular dermatitis of the feet and other 
parts after swimming in polluted streams containing 
cercanae.The types of schistosomes causing this divease can 
penetrate into the bloodstream and eventually inhab~t the 
venous system draining the urinary bladder (Sclustoso7na 
haematobrum) or the intestmas (Sdhlstosoma mansonl or 
Schistosoma japonmn?z).After an asymptomatic rncubation 
period, t h e ~ e  may he a sudden ~llness with fever and chills, 
pneumonitis, and eosinophilia. Petechial hemorrhages may 
OCCUT. 

Cutaneous schistosomal granulomas most frequentiy 
involve the genitalia, perineum, and buttocks. The eggs of 
S. haematobiurn or S. mnson i  usually cause these bilhar- 
ziomas.Vegetating, soft, cauliflower-shaped masses, fistulous 
tracts and extensive hard masses occur; these are riddled by ' 

sinuses that exude a seropurulent discharge with a character- 
istic odor. Phagedenic ulcerations and pseudoelephantiasis 
of the scrotum, penis, or labia are sometimes encountered. 
H~stologically, the nodules contain bilharzial ova undergoing 



flg. 20-16 Sparganosis is charactenzed histologically by a 
secretory tegument and loose stroma with smooth mucie and 
calcareous bodies. 

degeneration, with calcification and a surrounding cellular 
reaction of histiocytes, eosinophils, and occasional giant 
cells. In some cases, eventual malignant changes have been 
noted in chronic lesions. 

Infrequently, ectopic or extragenital lesions may occur, 
mainly on the trunk. This is a papular eruption tending to 
group in plaques and become darkly pigmented and scaly 
(Fig. 20-16). 

A severe urticarial eruption known as urticaria1 fever or  
Katayama fever is frequently present along with a S. japoni- 
cum infection; it occurs with the beginning of oviposition, 
4 to 8 weeks after infection.This condition occurs mainly in 
China, Japan, and the Philippines. In addition to the urti- 
caria, fever, malaise, abdominal cramps, arthritis, and liver 
and spleen involvement are seen.This is felt to be a serum 
sickness-like reaction. 

Preventive measures include reducing infection sources, 
preventing contamination by human excreta of snail-bearing 
waters, control of snail hosts, and avoiding exposure to 
cercaria-infested waters. Prophylactic measures are constantly 
sought to control one of the world's worst parasitic diseases, 
but as yet none has been found to be practical. 

For both S. haematobiurn and S. mansoili, praziquantel 
(Biltricide) 40 mglkg orally for each of two treatments in 
1 day is the treatment of choice. S. japoninlm treatment 
requires 60 mglkg in three doses in 1 day. 

Schistosomicides exhibit toxicity for the host as well as for 
the parasite, and the risk of undesirable side effects may be 
enhanced by concomitant cardiac, renal, or hepatosplenic 
disease. 

Amer M: Cercaria dermatitis outbreak at a state park-Delaware. 
1991. Arch Dermatol 1992;128:945. 

Amer M: Cutaneous schistosomiasis. Dermatol Clin 1994; 
12713. 

Elston DM: Schistosoma japonicum. Cutis 2004;73:299. 
Farrell AM, et al: Ectopic cutaneous schistosomiasis: extra- 

genital involvement with progressive upward spread. Br J 
Dermatol 1996;135:110. 

Koiarova L, et al: Schistosome cercariae as  the causative agent 
of swimmer's itch in Iceland. J Helminthol 1999;73:215. 

Class Trematoda 433 
~~ . . 

' ..m 
Cysticercosis Cutis 
The natural intermediate host of the pork tapeworm, Tfleilia 
solium, is the pig, but under some circumstances humans 
act in this role. The larval stage of T. soliunz is Cysticerals 
cellulosae. Infection takes place by the ingestion of food 
contaminated with the eggs, or by reverse peristalsis of eggs 
or proglottides from the intestine to the stomach. Here the 
eggs hatch, freeing the oncospheres.These enter the general 
circulation and form cysts in various parts of the body, such 
as striated muscles, brain, eye, heart, and lung. 

In the subcutaneous tissues the lesions are usually painless 
nodules that contain cysticerci. They are more or less 
stationary, usually numerous, and often calcified, and are 
therefore demonstrable radiographically. Pain and ulceration 
may accompany the lesions. The disease is most prevalent 
in countries in which pigs feed on human feces. It may be 
confused with gumma, lipoma, and epithelioma. A positive 
diagnosis is established solely by incision and examination of 
the interior of the calcified tumor, where the parasite will be 
found. 

Albendazole or  praziquantel are effective; however, the 
status of the CNS, spinal and ocular involvement, needs to 
be thoroughly assessed prior to treatment. The length of 
therapy and use of concominant corticosteroids depends 
upon the location of the cysts. None of the regimens clear 
the calcified parasites, however, which need to be surgically 
removed. 

- - -~ - ~ - - - 

Garcia HH, et al: Taenia soliurn cysticercosis. Infect Dis Clin 
North Am 2000;14:97. 

Schmidt DK, et al: Cerebral and subcutaneous cysticercosis 
treated with aibendazole. Int J Dermatol 1995;34:574. 

Uthida-Tanaka AM, et al: Subcutaneous and cerebral cysti- 
cercosis. J Am Acad Dermatol 2004:50:S14. 

Wortman PD: Subcutaneous cysticercosis. J Am Acad Demlatoi 
1991 ;25:409. 

Sparganosis 
Sparganosis is caused by the larva of the tapewonn of the 
species Spirometra. The adult tapeworm lives in the intes- 
tines of dogs and cats.This is a rare tissue infection occurring 
in two forms. Application sparganosis occurs when an ulcer 
or infected eye is poulticed with the flesh of an infected 
intermediate host (such poultices are frequently used in the 
Orient).The larvae become encased in small nodules in the 
infected tissue. Ingestion sparganosis occurs when humans 
ingest inadequately cooked meat, such as snake or frog, 
or when a person drinks water that is contaminated with 
Cyclops, which are infected with plerocercoid larvae. One or  
two slightly pruritic or painful nodules may form in the 
subcutaneous tissue or on the trunk and legs. 

Humans are the accidental intermediate host of the 
Sparganum, which is the alternative name for the plero- 
cercoid larva. Treatment is surgical removal or ethanol 
injection of the infected nodules (Fig. 20-17). This may be 
difficult because of the swelling and extensive vascularity. 

Kim SH, et ai: Three cases of cutaneous sparganosis. Int J 
Dermatol2001;40:656. 

K~mura S, et al: A case of subcutaneous sparganosis. Br J 
Dermatol 2003;148:369. 
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Sparangosrs flaps that are threatened by venous congestion. However, 
(Courtesy Of James aeromonas infection, anetoderma, and pseudolymphoma Fihpatrick, MD) may be complications of their attachment. 

Abdelgabar AM, et al: The return of the leech. Int J Clln Pract 
2003;57:103. 

Haycox CL, et al: lndicatlons and compl~catlons of medic~nai 
leech therapy. J Am Acad Dermatol1995;33:1053. 

Ouderkirk JP, et al: Aeromonas rneningltis complicating 

I medicinal leech therapy. Clin Infect Dis 2004;38:e36. 
Smolle J, et al: Multiple pseudoiymphornas caused by Hlrudo 

medlcinalts therapy. J Am Acad Dennatol2000;43:867. 
Pamp~glione S, et al: Human sparganosis In Italy. APMIS 2003; 

11 1349. 
PHYLUM NEMATHELMINTHES 

Echinococcosis Phylum Nemathelminthes includes the roundworms, both 
Echinococcosis is also known as hydatid disease. In humans, free-living and parasitic forms, is usually 
infection is produced by the Ova the mouth outside the host. Both the larval and adult stages may Infect 
from the hands, in food, or from containers solled by ova- humans. 
contaminated feces from an infected dog. This leads to 
Echznococcus gra~tuloszts infestation of the liver and the 
lungs. Soft, fluctuating, semitranslucent, cyshc tumors may CLASS NEMATODA 
occur in the skm, sometimes in the supraumbilical area as 
fistulas from underlying liver involvement. These tumors Enterobiasis (Pinworm Seatworm 
become fibrotic or calcified after the death of the larva. Infection* Owuriasis) 
me treatment is excision, with care being taken to avoid The chief symptom of Pinworm infestation, which occurs 
rupturing the cyst.~lbendazole with percutaneous most frequently in children. 1s nocturnal pruritus ani.There 
dramage may also be used 1s intense itching accompanied by excoriations of the anus, 

Eosinophilia, intractable urticaria and prur~tus, and even perineum, and pubic area. The vagina may become infested 
acute generalized exanthematous pustulosis may be present. with the gravid pinworms. A pruritic papular dermatOsis 
Such reactive &dings may be present as skin manifestations of the trunk and extremities may be observed infrequently. 
of many of the helminthic infections, including other types of Restlessness, insomnia, enuresis, and irritability are but a few 
tapeworms. Hynrenolepls nana is a cosmopoMan dwarf tape- of the many symptoms ascribed to this exceedingly common 
worm endemic in the tropics which may cause a treatment- infestation. 
resistant pruritic papular eruption associated with eosino- Ox~urlasis is caused the Enterobius 

stool for ova and parasites are definitive uernliculans, which may infest the small intestines, cecum, 
and praziquantel is curative. and large intestine of humans.The worms, especially gravid 

ones, migrate toward the rectum and at night emerge to the 
perianal and perineal regions to deposit thousands of ova; 

Baidl A, et al: Echinococcai Cysts with prlmaW cutaneous then the worm dries and dies outside the intestine.These ova 
localization. Br J Dermatol 2002;147:807. are then carried back to the mouth of the host on the hands. 

Bresson-Hadni S, et al: Skln loml~zatlon of alveolar echlno- The hatch the duodenum and migrate into the 
coccosis of the liver. J Am Acad Dermatol 1996;34:873. jejunum and ileum, where they reach maturity. Fertilization Cannistracl C, et al: Aoute generalized exanthematous pustulosis occurs in the cecum, thus completing the life cycle In cystic echinococcosis. Br J Dermatol 2003;148:1245. Humans are the only known host of the pmworm, which DI Lernia V, et al: Skin eruptron associated wrth Hymenolepis 
nana infection. Int J Dermatol 2004;43:357. probably has the widest distribution of all the heiminths. 

Infection occurs from hand-to-mouth transmission, often 
from handling soiled clothes, bedsheets, and other house- 

PHYLUM ANNELIDA hold articles. Ova under the fingernails are a common source 
of autoinfection. Ova may also be airborne and collect in 

LEECHES dust that may be on furniture and the floor. Investigation may 
Leeches, of the class Himdinea, are of marine, freshwater, or show that all members of the family of an affected person 
terrestnal types.After attaching to the skin, they secrete an also harbor the infection. It is common in orphanages and 
anticoagulant, hirudat, and then engorge themselves with mental institutions and among people living in communal 
blood. Local symptoms at the site of the bite may include groups. 
bullae, hemorrhage, pmritus, wheahng, necrosis, or ulcera- Rarely is it feasible to identify a dead pinworm in the stool. 
tion. Allergic reactions, including anaphylaxis, may result. Diagnosis is best made by demonstration of ova in smears 
Leeches may be removed by applying salt, alcohol, or taken from the anal region early in the mornlng before the 
vinegar, or by use of a match flame. Bleeding may then be patient bathes or defecates. Such smears may obtained with 
stopped by direct pressure or by applying a styphc pencll a small eye curette and placed on a glass shde w ~ t h  a drop of 
to the site. salme solution. It is also possible trruse Scotch tape, looping 
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the tape sticky-side out ovw c tongue depressor and then 
pressing it several tunes against the perianal region.The tape 
is then smoothed out on a glass slide. A drop of a solution 
containing iodine in xylol may be placed on the slide before 
the tape is applied to facilitate detection of any ova.These 
tests shouId be repeated on 3 consecutive days to rule out 
infection. Ova may be detected under the fingernails of the 
infected person. 

Albendazole, 400 mg, mebendazole, 100 mg, or pyrantel 
pamoate, 11 mgfkg (maximum 1 g) given once and repeated 
in 2 weeks, is effective. Personal hygiene and cleanliness at 
home are important. Engemails should be cut short and 
scrubbed frequently; they should be thoroughly cleaned on 
arising, before each meal, and after using the toilet. Sheets, 
underwear, towels, pajamas, and other clothing of the affected 
person should be laundered thoroughly and separately. 

Elston DM: Enterobius vermiculans (pinworms, threadworms). 
Cutis Z003;71'268 

Pack SC, et al: Pruntus vulvae in prepubwtal children. J Am 
Acad Dermatoi2001;44:795. 

Hookworm Disease (Ground Itch, Uncinariasis, 
Ancylostomiasis, Necatoriasis) 
The earliest skin lesions (ground itch) are erythematous 
macules and papules, which in a few hours become vesicles. 
These itchy lesions usually occur on the soles, toe webs, and 
ankles; they may be scattered or in groups. The content of 
the vesicles rapidly becomes purulent. These lesions are 
produced by mvasion of the skin by the Ancylosfo?na or 
Necator larvae, and precede the generalized symptoms of 
the disease by 2 or 3 months. The cutaneous lesions last less 
than 2 weeks before the lamae continue their human life 
cycle. There may be as high as 40% eosinophilia around the 
fifth day of infection. 

The onset of the constitutional disease is ~nsidious and is 
accompanied by progressive imn-deficiency anemia and debil- 
ity. During the course of the disease urticaria often occurs. 
The skin ultimately becomes dry and pale or yellowish. 

Hookworm is a specific communicable disease caused by 
Ancylostorna duodenale or Necator antencanus. In the soil, 
under propitious circumstances, they attain the stage of 
infective l a m e  in 5 to 7 days These tiny larvae (which can 
scarcely be seen with a small pocket lens), when they come 
into accidental contact with bare feet, penetrate the skin and 
reach the capillanes.They arecarried in the circulation to the 
lungs, where they pass through the capillary walls into the 
bronch~.They move up the trachea to the pharynx and, after 
being swallowed, eventually reach their habitat in the small 
intestine. Here they bury their heads m the mucosa and 
begin their sexual life. 

Hookworm is prevalent in most tropical and subtropical 
countries and is often endemic in swampy and sandy local- 
ities in temperate zones. In these latter regions the larvae are 
killed off each winter, but the soil 1s again contaminated 
from human sources the following summer. Necafor 
amencanus prevails in the western hemisphere, Central and 
South Africa, South Asia,Aushalia, and the Pacific islands. 

The defecation habits of infected individuals m endemic 
areas are largely responsible for ~ t s  widespread distribution, 
as is the use of human feces for ferkilization in many parts of 

the world. In addition, the climate is usually such that people 
go barefoot because of the heat or because they cannot 
afford shoes. Infection is thereby facilitated, especially 
through the toes. 

Fmding the eggs in the feces of a suspected individual 
establishes the diagnosis.The ova appear in the feces about 
5 weeks after the onset of infection.The eggs may be found 
in direct fecal films if the infection is heavy, but in light 
infections it may be necessary to resort to zmc sulfate 
centrifugal flotation or other concentration methods, Mixed 
infedions frequently occur. 

Albendazole, 400 mg once, or mebendazole, 100 mg twice 
a day for 3 days or  500 mg once, or pyrantel pamoate 11 mgl 
Icg (maximum 1 g) each day for 3 days is effective. Pmphyl- 
axis is largely a community problem and depends on pre- 
venting fecal contamination of the soil. Thii is best attained 
by proper sanitary disposal of feces, protecbng individuals 
from exposure by educating them about sanrtary procedures, 
and mass treatment through public health methods. 

Nematode Dermatitis 
Miller et al described a patient who developed a persistent 
wrdespread folliculitis caused by Ancyclosfotlna cantnuni. It 
was apparently acqu~red by his lying in grass contammated 
by the droppings of his pet dogs and cats. A biopsy revealed 
hookworm l a m e w ~ t h i n  the hair follicle. Oral thiabendazole 
was curative. 

Creeping Eruption (Larva Migrans) 
Creeptng eruptton 1s a term applied to twisting, winding 
llnear skin lesions produced by the burrowmg of lamae. 
People who go barefoot on the beach, children playing in 
sandboxes, carpenters and plumbers working under homes, 
and gardeners are often victims. The most common areas 
involved are the feet, buttocks, genitals, and hands. 

Sl~ght local ~tehing and the appearance of papules at the 
sites of infection characterize the onset. Intermittent stinging 
pain occurj, and thin, red, tortuous lines are formed in the 
skin.The larval migrations begin 4 days after ~noculatioa and 
progress at the rate of about 2 cmlday. However, they may 
remain quiescent for several days or even months before 
beginning to migrate.The linear lesions are often interrupted 
by papules that mark the sites of resting larvae (Fig. 20-18). 
As the eruption advances, the old parts tend to fade, but 
somehmes there are purulent manifestations caused by 
secondary infection; erosions and excoriations caused by 
scratching frequently occur. If the progress of the disease is 
not interrupted by treatment, the larvae usnally die in 2 to 8 
weeks, with resolution of the eruption, although rarely t i  has 
been reported to persat for up to 1 year. At times the larvae 
are removed from the skin by the fingernails in scratching. 
Eosmophilia may be present. 

LoeffIer syndrome, consisting of a patchy infiltrate of the 
lungs and eosinophilia as high as 50% in the blood and 90% 
in the sputum, may complicate creeping eruption. 

The majority of cases in the US occur along the southeast 
coast and are caused hy penetration by the larvae of a cat 
and dog hookworm, Ancylostoiiza buaziltense. It 1s acquired 
from body contact with damp sand or earth that has been 
contaminated by the excreta of dogs and cats. The larvae of 
Ancylostorna caninurn, which also infests the dog and the 
cat, rarely produce a snnilar dermatitis. - 
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Fig. 20-18 A and B. Cutaneous larva mlgrans. 

Ivermectin 200 ~g lkg ,  generally given as a single 12-mg 
dose and repeated the next day, or albendazole, 400 mglday 
for 3 days, are effective treatments. Criteria for successful 
therapy are relief of symptoms and cessation of tract exten- 
sion, which usually occurs within a week.Topical thiabenda- 
zole compounded as a 10% suspension or a 15% cream used 
four times a day will result in marked rrlief from pruritus 
in 3 days, and the tracts become inactive in 1 week.Topica1 
metronidazole has also been reported to be effective. 

Another condition, not to be confused with this helmin- 
thic disease, which also is called creeping eruption (or sand- 
wonn, as it is known in South Africa, particularly in Natal 
and Zululand), is caused by a small mite about 300 pm long 
that tunnels into the superfieial layen of the epidermis. 

Gnathostomiasis 
Migratory, intermittent, erythematous, urticaria1 plaques 
characterize human gnathostomiasis. Each episode of pain- 
less swelling lasts from 7 to 10 days and recurs every 2 to 6 
weeks. Movement of the underlying parasite may be as much 
as 1 cm/h.The total duration of the illness may be 10 years. 
Histopathologic examination of the skin swelling will 
demonstrate eosinophilic pannicuIitis.The clinical manifesta- 
tion has been called larva inigrans profundus. 

The nematode Gnathostoma dotorosi or spinigerum is the 
cause; most cases occur in Asia or SouthAmerica. Eating raw 
flesh from the second intermediate host, most commonly 
Freshwater fish, in such preparations as sashimi and ceviche, 
allows humans to become the definitive host. Eating raw squid 
or snake are other less common exposures. As the larval cyst 

in the flesh is digested, it becomes motile and penetrates 
the gastric mucosa, usually within 24 to 48 h of ingestion. 
Symptoms then occur as migration of the parasite continues. 
Surgical removal is the treatment of choice, if the parasite 
can be located. This may be combined with albendazole 
400 mglday or twice a day for 2 1  days, or ivermectin 
200 ~gfl<g/day for 2 days. 

Creeping eruption in several reports from Japan has been 
found to be caused by a newly recognized causative parasite 
of the nematode superfamily Spiruroidea. Eating raw squid 
was associated with the onset of long, narrow lesions that 
were pruritic, linear, and migratoly. Surgical removal is 
necessary; chemotherapy has been unsuccessful. 

Larva Currens 
Intestinal infections with Strongytoides stercoralis may be 
associated with a perianal larva migrans syndrome, called 
larva currens, because of the rapidity of larval migration 
(currens means "running" or "racing"). Larva currens is an 
autoinfection caused by penetration of the perianal skin 
by infectious larvae as they are excreted in the feces. An 
urticaria1 band is the prominent primary lesion of cutaneous 
strongyloidiasis. Strongyloidiasis, and the creeping eruption 
secondary to it, is often a chronic disease; infections may 
persist for more than 40 years. Approximately one-third of 
patients infected are asymptomatic. 

Signs and symptoms of systemic strongyloidiasis include 
abdominal pain, diarrhea, constipation, nausea, vomiting, 
pneumonitis, urticaria, eosinophilic folliculitis, and a 
peripheral eosinophilia. The skin -lesions originate within 



30 cm of the anus and cl~aracteristically extend as much as 
10 cmlday. 

Fatal eases of hyperinfection occur in immunocompmn~- 
ised patients. In such patients the pamsite load incxeases 
dramatically and can produce a fulminant illness. Widespread 
petechiae and purpum are helpful diagnostic signs of 
disseminated infect~on and chronic urticaria is a possible 
presenting sign. Periumbilical ecchymoses may appear as  if 
they were caused by a thumbprint. 

Administration of iwrmectin, 200 &g/kgtday for 2 days, or 
thiabendazole 50 mglkgtday in two doses tmaxunum 3 gl 
day) for 2 days, is the treatment of chorce. Immunosuppressed 
hoes may be treated with thiabendazole 25 mglkg hvice a 
day for 7 to 10 days. 
There are Eree-king strongyloides known as Petodera that 

can produce a creeping erupt~on alsa Jones et al reported a 
case of widespread follicular, erythematous, domeshaped 
papules and pustules that began within 24 h of working 
under a house. This emption persisted for 1 month before 
presentation. Sclaping the lesions revealed live and dead 
larvae of the free-living soil nematode Pelodera strongyl- 
oides.Treatment with oral thiabendazole led to resolution. 
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Dracunculiasis (Guinea Worm Disease, 
Dracontiasis, Medina Worm) 
Guinea worm disease is now limlted to remote v~llages 
In several sub-Saharan African countries. It is caused by 
Dmcrmcuhrs med~nensis and 1s contracted through drinking 
water that has been contammated with infected water fleas 
in which Drncuzt~ulus is parastic. In the stomach, the larvae 
penetrate into the mesentery, where they mature sexually in 
10 weeks Then the female worn burrows to the cutaneous 
surface to deposit her larvae and thus causes the specificsk~n 
manifestatioos.As the worn approaches the surface, it may 
be felt as a cordlike thickening and forms an indurated 
cutaneous papule.The papule may vesiculate and a painful 
ulcer develops, usually on tbe leg.The worm i s  often vlsible 
(Fig. 20-19).Whm the parasite comes in contact with water, 
the worm rapidly discharges its larvae, which are ingested by 
water fleas (Cyclops), contaminating the water. 

The cutaneous lesion is usually on the lower leg, but it 
may occur on the genitalia, buttocks, or arms (Fig. 20-20). In 
addition to the ulcers on the skin, there may be urticaria, 
gastrointeslinal upsets, eosinophilia, and fever. 

The disease may be prevented by boiling drink~ng water, 
providing safe drinking water through horeholes, or filtering 
the water through mesh fibers. Native treatment cons~sts of 
gradually extracting the worm a little each day, with care not 
to rupture it; in the event of such an accident, the larvae 
escape into the tissues and produce fulminating inflammation. 
Surgical removal IS the treatment of choice. Metronidazole 
500 mglday resolves the local inflammation and permits 

Fig. 20-19 
Dracuncubs~s~ 

Fig. 2040 Dracuncuiosis. 
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-,ier removal of the wo~m. Immersion in warm water 
promotes emergence of the worn. 

Elqart ML: Onchocerc~as~s and dracunculosis. Darrnatol Clln 

Filariasis 
Elephantiasis Tropca (Elephanfiasis Arabum) 
ELariasis IS a widespread tropical dimrder caused by infes- 
tation with filarial worms of Wucherenh bancrofti, Bwgia 
maIayi, or Bmgia timori. It is characterized by Lymphedema, 
with resulting hypertrophy of the skin and subcutaneous 
ttssues, and by enlargement and deformity of the affected 
parts, usually the legs, scrotum, or labia majora.The disease 
occurs more frequently in young men than in women. 

The onset of elephantiasis is characterized by recurrent 
attacks of acute lymphangitis io the affected part, associated 
with chills and fever (elephantoid fever) that lasts for several 
days to several weeks. These episodes recur over several 
months to years.After each attack the swellihg subsides only 
partially, and as recrudescences supervene, thickening and 
hypertrophy becbme increasingly pronounced.The overlytng 
epidermis becomes &+etched, thin, and shiny, and in the 
course of years, leathery, insensitive, and venucous or 
papillomatous from secondary pyogenic infection.There may 
be a dozen or more attacks in a year. 

In addition to involvement of tbe legs and scrotum, the scalp, 
vulva, penis, female breasts, and arms are at times affected, 
e~ther alone or in association with the other regions. The 
manifestations vary according to the part involved. When the 
legs are attacked, both are usually affected in a somewhat 
symmetrical manner, the principal changes occurring on the 
posterior agpects above the ankles and on the dorsa of the 
feet.& first, the thickening may be slight and associated with 
edema that pits on pressure (Eg. 20-21). Later, the parts 
become massive and pachydermatous, the thickened integu- 
ment hanging in apposing folds., between which there is a 
fetid exudate (Fig. 20-22). 

When the scrotum is affected, it gradually reaches an 
enormous size and the penis becomes kdden in it.The skin, 
which at first is glazed, later is coarse and verrucous, or, in 
far-advanced cases, ulcerated or gangrenous. Resistant urti- 
caria may occur. Fdarial oschitis and hydrocele are common. 
A testicle may enlatge rapidly to the size of an apple and be 
exhmnely painful. The welling may subside withrn a few 
days, or the enlargement may be permanent As a result 
of obstruction and dilation of the thoracic duct or some of 
its lower abdominal tributaries into the urinary tract, chyle 
appears in the urine, which assumes a milky appearance. 
Lobulated swellings of the inguinal and axillary glands, 
called varicose glands, are caused by obstructive varix and 
dilation of the lymphatic vessels. 

Rlaria are transmitted person-to-person by the bites of a 
variety of mosquitoes of the Culex, Aedes, and Anopheles 
species. The adult worms are threadlike, cylindrical, and 
creamy white.The females are 4 to 1 0  cm long. Microfilarial 
embryos may be seen coiled each in its own membrane near 
the posterior tip. Fully grown, sheathed microfUariae are 
130 to 320 pm long. The adult worms live in the lymphatic 
system, where they produce microfilariae. These either 

Fig. 20-21 Filarial elephantiesls 

remain m the lymphatic vessels or enter the penpheral 
bloodstream. An intermediate host is necessary for the 
further development of the parasite. 

It is important to realize that infestation by the maria is 
often asymptomatic, and elephantiasis usually occurs only if 
hundreds of thousands of mosquito bites are suffered over a 
period of years, with episodes of intercurrent streptococcal 
lymphangitis. Filariasis was endemic in the considerable 
Samoan population of Hawaii for hall a century, and only 
one case of elaphantiasis has occurred among this group. 

Search for the microfilariae should he made on fresh 
coverslip films of blood [collected at night), urine, or other 
body fluid and examined with a low-power objective lens. 
Calcified adult worms may be denronstrated on x-ray exam- 
ination and ultrasound can detect adult worms. At times 
adult filanae are Found in abscesses or in material taken for 
pathologic examination. Specific serologic tests and a simple 
card tests for filarial antigen are available. The prognosis in 
regard to life is good, but living becomes burdensome unless 
the condition is alleviated. 
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Fig. 20-23 A and B, Loiasls. (Courtesy of Curt Samlaska, MD) 

Dithylcarbamazine in increasing doses over a 14-day 
period is the treatment of choice.This regimen clears micro- 
filariae but not adult w0rms.A single dose of ivermectin may 
also be effective. Doxycycline lcills the intracellular sym- 
biotic bacteria Wolbachia.This leads to long-term sterility of 
adult female worms. It is being studied to determine its place 
in the treatment of both bancroftian lilariasis and onchercer- 
ciasis. A worldwide effort to eliminate these diseases is 
underway. Surgical operations have been devised to remove 
the edematous subcutaneous tissue from the scrotum and 
breast. Prophylactic measures consist of appropriate 
mosquito control. Diethylcarbamazine has been effective in 
mass prophylaxis and if a trip of over 1 month is planned to 
areas with endemic W baizcrofti and extensive exposures 
to mosquitoes is likely, taking 500 mglday for 2 days each 
month is recommended. 

Hoerauf A, et al: Doxycyciine a s  a novel strategy against 
bancroftian Riariasis. Med Microbiol lmmunol (Berl) 
2003:192:211. 

Routh HB, et al: Filariasis. Dermatol Clin 1994:12:719. 
Walther M, et al: Diagnosis of human fiiariases. Adv Parasitol 

2003;53:149. 

Loaiasis (Loa loa, Calabar Swelling, Tropical 
Swelling, Fugitive Swelling) 
Infect~on with Loa Ion is often asymptomatic. In infected 
persons, the parasite develops slowly and there may even be 
an interval of as much as 3 years between infection and the 
appearance of symptoms, although the usual rnterval is 1 
year. The first sign is often painful localized subcutaneous 
nonpitting edema called cnlabar or fugztive swellzlzg 
(Wg. 20-23A). These are one or more slightly inflamed, 
edematous, transient swellings, usually about the size of a 
hen's egg. They usually last a few days and then subside, 
although recurrent swellings at the same slte may eventually 
lead to a permanent cystlike protuberance. These swellings 
may result from hypersensrtivity to the adult worm or to 
materials elaborated by lt Eosinophilia may be as high as 
90% and often is between 60% and 80%. 

The filar~ae may be noticed subcutaneously in the fingers, 
breasts, eyel~ds, or submucosalIy under the conjunctivae. 

The worm may be in the anterior chamber of the eye, the 
myocardium, or other sites. It has a predilection for loose 
tissues such as the eye region, the frenum of the tongue, and 
the genitalia. The wanderings of the adult parasite may be 
noticed by a tingling and creeping sensation.The death of the 
filaria in the skin may lead to the formation of fluctuant 
cystic lesions. 

Loaiasis is a form of filariasis caused by Loa Ion, widely 
distributed in west and central Africa. It is transmitted by 
the mango fly, Chrysops dintidin or Chiysops silacea.This fly 
bites only in the daytime. Humans are the only important 
reservoir for the parasite. 

The observation of the worm under the conjunctiva, 
calabar swellings, and eosinophilia establish the diagnosis. 
Demonstration of the characteristic microlilariae in the blood 
during the day is possible in only some 20% of patients. 
Specific serologic tests are available. 

Removal of the adult parasite whenever it comes to the 
surface of the skill is mandatory (Fig. 20-23B).This must be 
done quickly by seizing the worm with forceps and placing a 
suture under it before cutting down to it. Worms that are not 
securely and rapidly grasped quickly escape into the deeper 
tissues. 

Diethylcarbamazine kills both adults and microfilariae 
and is given in increasing doses for 21 days. 

In regions in which onchocerciasis and loaiasis are both 
endemic and ivermectin is used in a community-based 
elimination strategy for onchocerciasis, simultaneously 
inlectedpatients with a high Lon loa load have a high risk of 
serious side effects. If ivermectin treatment of these patients 
is undertaken, proper monitoring and appropriate suppor- 
tive treatment should be available in anticipation of this risk. 
Diethylcarbamazine is an effective chemopreventive, using 
300 mglweek in temporary residents of regions of Africa 
where Lou Ion. is endemic. 

Gardon J, et al: Serious reactions after mass treatment of 
onchocerciasis with ivermectln in an area endemic for Loa loa 
infection. Lancet 1997;350:18. 

Mackey SL, et al: Dermatolog~c man~festat~ons of parasltlc 
diseases. Infect DIS Clln North Am 1994;8:713. 
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Morrone A, et al: A case of loa~asls in Rome J Eur Acad 
Dermatol Venereol 2002;16:280. 

Rakita RM, et al: Loa loa infection as a cause of migratory 
ang~oedema Cltn infect Dis 1993i17'691. 

Onchocerciasis 
The skin lesions are characteelzed by pruritus, dermatitis, 
and onchocercornata. The dermatitis is variable in its 
appearance and probably relates to chronic& of infection, 
age of the patients, geographic area in which it was acquired, 
and relative immune responsiveness. Eatly in the course of 
the infection an itchy papular dermatlt~s may occur, and in 
visitors who acquire the infection this may be localized to 
one extremity (Eg. 20-24). In Central America, papules may 
appear only on the head and neck area. Thls unusual local- 
ization of insect biteappearing papules with excoriations 
may lead to the diagnosis in travelem returning to their home 
countries, In Central America, another man~festation of the 
acute phase is acute s.rvelling of the lace wilh erythema and 
itching, known as erlsrpela de la costa. In Zaire and Central 
America, an acute urticaria1 eruption is seen.The inflamma- 
tion, which is accompanied by hyperpigmentat~on, 1s known 
as nzal morado. 

As time passes, the dermatrtis becomes chronic and 
remalns papular; however, thickening, lichenification, and 
depigmentetion occur (Fig. 20-25), Later, atrophy may 
supervene. When the depigmentation is spotted, it is known 
as leopard sktn; when the skin is th~ckened, it is called 
elephant skm. When Iocal edema and thickened, wrinkled, 
dry dermatilic changes predominate, it is sometimes called 
lizard skin. 

In Saudi Arabia, Yemen, and East Africa, a localized type 
of onchocerciasis exists called soroda, which is Arabic for 
"black" It is characterized by localized, pruritic, asymme- 
trical, usually darkly p~gmented, chronic lrchenified derma- 
titis of one leg or one body region. It is also known as the 
chltonic hyperreactive type, and an association with anti- 

Fig. 20-25 Onchooerclss~s. (Courtesy of Debra Kalter, MD) 

definsin antibodies suggests a reason for this enhanced 
reactiv~ty against the parasite. 

After a tlme, firm subcutaneous nodules, pea-s~zed or 
larger, develop on various sites of the body. These nodules 
am onchocercomas containing mynad microfilariae. These 
occur m crops, nre frequently painful, and their site varies. In 
parts ofAfrica, where natives are wholly or nearly unclothed, 
the lesions occur on the trunk, axillae, groin, and permeurn. 
In Central and SouthAmerica, the head, especially the scslp, 
is the usual site of involvement. 

Erm, nontender lymphadenopathy is a common finding in 
patients with chronically infected onchocerciasis. "Hanging 
gmif describes the loose, atrophic skin sack that contains 
these large inguinal nodes (Fig. 20-26). 

In about 5% of affected ppersous, serious eye lesions arise 
late in the disease, gradually leading to bhndness. 

Onchocerciasis is caused by Onchocerca voluulus, which 
is transmitted to humans by the bite of the black fly of the 
genus Siiizulirrin. It breeds in fast-flowing streams. When 
the black fly bites, it introduces larvae into the wound. The 
larvae reach adulthood in the subdermal connective tissue m 
about 1 year.Then millions of the progeny migrate back into 
the dermis and the aqueous humor of the eye. 

Onchocerciasis occum in Africa on the west coast, in the ' 

Saham, Sudan, and the Victoria Nile division, where this 
disease is known as riser M~ndness. In Central and South 
Amer~ca, it is to be found in Guatemala, Brazil~Venezuela, 
and southern Mexico. 
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flg. 20-26 Onchocerciasls. 

The presence of eosinophilia, skin les~ons, and oncho- 
cercomas with ocular lesions is highly suggestive in endemic 
areas. Frequently the microfilariae may be found ~n skin 
shavings or dermal lymph, even when no nodules are detect- 
able. The scapular area is the favorite site for procuring 
specimens for examination by means of a skin snip. This is 
performed in the field or office by lifting the skin with an 
inserted needle and then clipping off a small, superficial 
portion of the skin with a sharp knife or scissors.The specimen 
is laid in a dmp of normal saline solution on a slide, covered 
with a coverslip, and examined under the microscope. The 
filariae wriggle out at the edges of the skin dice. 

Specific serologic and polymerase chain reaction-based 
diagnostic tests from blood and skin biopsies are available. 
Other filarial parasites can be detected in similar systems. 
When patients suspected of having onchocerciasis were 
given a single oral dose of 50 mg of diethylcaibamazine, a 
reaction consisting of edema, itching, fever, arthralgias, and 
an exacerbation of pmritus was described as a positive 
Mazzotti test reaction, which supported the dragnosis of 
onchocerciasis. The react~on may be related to Wotbachia 
organisms with~n the worms. 

Onchocercomas may be surgically excised whenever 
feasible. Ivermectin as a smgle om1 dose of 150 gglkg is the 
dtug of chorce. Skin microfilaria counts remain low at the 
end a£ 6 months' observation. Ivermectrn should be repeated 
every 6 mohths to suppress the dermal and ocular micm- 
filarial counts. Doqcycline kills the intracellulas symbiotic 
bacteria Wolbactria whlch leads to nematode sterility, and 
inhibits larval development and adult worm viab~lity. It is 
being tested for long-term effects and determination of its 
place in the treatment of onchocerciasis and bancroftian 
fiIariariasis. If there is eye involvement, prednisone 1 mglkg 

1 Flg. 20-27 Trichinosis. 

should he started several days before treatment with 
~vermectin. 

There are community-based treatment protocols that have 
the objective of eliminating onchocerciasis from endemic 
areas. Severe reactions may occur in patients simultaneously 
infected with Loa 2oa. 
- - - - - - - -- 
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Trichinosis 
Ingestion of Tnchinella sptralis larva-containmg cysts in 
inadequately cooked pork, bear, or walrus meat may cause 
trichinosis. It usually causes a puffy edema of the eyelids 
(Kg. 20-27), redness of the conjunctivae, and sometimes 
urticaria associated with hyperpytexia, headache, erythema, 
gastrointestinal symptoms, muscle pains, and neurologic 
s~gns and sympioms. 'Ibn percent of patients develop a 
bilateral, asymptomatic hand swelling that 1s especially 
prominent over the digits, and erythema along the peri- 
meters of the palms and volar sutfaces of the digits, which 
progresses to desquamation. In 20% of cases a nonspecific 
macnlar or petechial eruption occurs and splinter hemor- 
rhages are occasionally present. Eodnophilia isnot constant, 
but may be as high as 80%. In the average patlent, eosino- 
philia begins about 1 week after rnfection and attains its 
height by the fourth week. 

The immunofluorescence antibody test has the greatest 
value ~n establishing early diagnosi$.The bentonite.floccula- 
tion test, an enzyme-linked immnnosorbent assay (ELISAJ 
test, and other serologic tests are lim~ted by their inability to 
detect infection until the third or fourth week. 

Diagnosis is confirmed by a muscle biopsy that demon- 
strates larvae of IIi.ich&ella sptmlis in striated muscle. Unfor- 
tunately, trichinae cannot usually be demonstrated unless 
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the biopsy specimen is very 1arge.A 2-mm thick slice of the 
muscle biopsy may be compressed between two glass slides 
to demonstrate the cysts. 

The cond~tion is treated with albendazole 400 mg twice a 
day for 14  days. Corticosteroidal agents are effective as a 
means of controlling the often severe symptoms and should 
be given at doses of 40 to 60 mgtday. 

Chaudhty AZ, et al: Cutaneous manifestations of intestlnal 
helrnlnthlc infections. Dermatol Clin 1989;7:275. 

Herrera R, et al: Dermatomyositts-ika syndrome caused by 
trichinae. J Rheumatol 1985;12:782. 

Walsh DS, et at: Hand rash in trichlnosls. Clin Exp Dermatol 
2001;26:2001. 

PNEUMOCYSTOSIS 
Pneurnocvstis carinii has features characteristic of both 
protozoa and fung~. It IS an opportunistic infection, occurring 
primarily as a pulmonary infection in AIDS patients. Extra- 
pulmonary involvement is uncommon and usually occurs in 
the ret~culoendothelial system. Skin find~ngs are uncommon. 
At least half of reported cases are of nodular growths m the 
auditory canal with the remainder having nonspecific pink- 
to-skin colored papules and nodules which may ulcerate. On 
biopsy the derm~s contains foamy material within which 
Giemsa-positive organisms are identified. A 3-week course 
of trimethoprim-sulfamethoxazole combination is the 
treatment of choice. 

Bundow DL, et al: Skln involvement w~th Pneumocystis despite 
dapsone prophylasix. Am J Med SCI 1997;313;182. 

Sandler 8, et al: Cutaneous Pneumocyshs carinii and Cqpto- 
coccus neoformans in AIDS. Br J Dermatol 1996;134:159. 

PHYLUM ARTHROPODA 
This phylum contains more species than all the other phyla 
put together.The following classes are of dermatologic signi- 
ficance: Myriapoda, Insecta, and Arachnids. Mosquitoes, 
flies, ticks, and fleas transmit diseases throughout the world. 

Prevention of Arthropod-Related Disease 
Mosquitoes remain the most important vectors of arthropod- 
borne disease, and mosquito control programs are an 
essential component of the publrc health efforts of many 
states. Insect repellents are effective in preventing disease 
transmisston and are especially important during travel to 
areas endemic for vector-borne disease. Most are based on 
DEET (N,N-diethyl-3-metbylbenzamide, previously called 
N,N-diethyl-m-toluamide). DEET has been tested against a 
w ~ d e  range of arthropods, including mosquitoes, sandflies, 
ticks, and ch~ggers. The American Academy of Pediatrics 
recommends concentrations of 30% or less in products 
intended for use in children. As this represents a major market 
share for these products, many formulations that comply 
m t h  the recommendation are available. Some evidence 
suggests that children do not have a higher incidence of 
adverse reactions when compared to adults, but even in 
adults there have been occas~onal reports of neurotoxic~ty. 
High concentrations of DEET can also produce erythema 

and imtatio.. ,A Yu..-... ,. ,ptions. Extended-release products 
reduce the need for repeated application, and appear to min- 
imize the nsk of complications. Overall, DEET has a good 
safety record in widespread use. Picandin (KBR 3023) is a 
pipendine-derived repellent ingredient that is also effective 
against a range of arthropods. In some studies, it has been 
shown to be less irritating than DEET while providing 
comparable efficacy. The best studies for the evaluation of 
repellents are field trials that involve a range of arthropods. 
Arm box studies are still performed, but must be interpreted 
w ~ t h  caution. In a well designed arm box study, soybean oil 
(Bite Blocker for Kids) perfonned reasonably well, and was 
second only to DEET in efficacy. C~tronella did not perform 
well. Citronella candles have little documented efficacy. 
Neem oil is an effective mosquito repellent that is used in 
many areas of the world that are endemic for malaria. 

Travelers to malaria-endemic areas should follow Centers 
for Disease Control (CDC) guidelines for malaria prophyl- 
axis. They should also avoid night-time outdoor exposure 
and use protechve measures such as repellents and bed netting. 
The anopheline mosquitoes that carry malaria tend to bite 
at night, so bed nets and screens are important measures. 
Mosquitoes that carry Dengue mostly bite dunng the day. 
Repellents play a greater role in protection against Dengue 
as it is more difficult to limit daytime outdoor activity 
Mosqurto control programs depend largely on drainage of 
stagnant water and spraying of breeding areas.In develop~ng 
countries, water barrels may be stocked with fish or turtles 
to consume mosquito larvae. Both can soil the water and the 
relative risks must be evaluated. In some stuhes, the r~sk  has 
clearly favored stock~ng the barrel. Mosqu~to traps, including 
the Mosquito Magnet, have been shown to be effective for the 
control of mosquitoes in limited areas. Generally, mosquitoes 
fly upwind to bite, and downwind to return to their restlng 
area. Mosquito traps must be pos~tioned between the breed- 
ing and resting areas, and the area to be protected. Mosquito 
traps commonly use COZ, heat, and chemical attractants. 
Some Culex mosquitoes are repelled by octenol, and the 
manufacturer may prov~de guidelines for areas where the 
attractant should not be used. 

Prevention of Disease from Ticks and Chiggers 
Tick-borne diseases include rickettsia1 fevers, ehrhchiosis, 
Lyme disease, babesiosrs, relapsing fever, and tularemia. Most 
require a sustained t ~ c k  attachment of more than 24 h for 
effective transmtssion, and frequent t ick checks with prompt 
removal of ticks is an important strategy for the prevention 
of tick-borne dlness. Unfortunately, tick inspections frequently 
fail to ldenttfy the tick in time for prompt removal. Some 
data suggest that adult hcks are found and removed only 
60% of the time with~n 36 h of attachment. Nymphal hcks 
are even mare difficult to detect, and may be removed in as 
few as 10% of patients w~thin the first 24 h. Because of this, 
repellents and acaricides remain critical to prevent tick- 
borne illness Permethrin has cidal activity against a wide 
range of arthropods. Some North African Hyaloinn~a ticks 
are resistant to p e r m e t h ~ ,  and may exhibit a paradoxical 
pheromone-like attachment response when exposed to the 
agent, but permethrin performs very well with other species 
of ticks, as well as mosquitoes and chiggers. It can be used to 
treat clothing, sleeping bags, mosquito netting, and tents. 
Permethnn-treated clothing, used in conjunction w ~ t h  a 
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repellent, provides exceptional protection against bites in Hayes EB, et al: How can we prevent Lyme disease? N Engl J 
most areas of the world. Pemthrin has a good record of Med 2009;3482424. 
safety, although there 1s a single case report of congenital Jenning* KA. e t a  Human wP.xposure to fipmdl from dogs tested 
leukemia llqa/mL rearrangement in a pwem With fronthe. Vet Hum TOxicol2002:44:301. 
female infant w b s e  mother had abused permekpin because PI=-n J, et a!: Proteot[wf a%alnst Cyme dl~ease Sphchete 
of a pathologic fear of spiders. Permethdn can iodxce cleavage transmidon pmvlded by pmmpt Of nymphd lxodes 
of the MLL gene in cell culture, providing a plausible liak s@apoI&6 (Acari: luoddae). Med Entornoi 2002;39:508. 
bemen the agent and the leukemia. should be Rlehaupt u. a al: EValuatfon of the somparative efficacy of 
that permethnn in this case was not used accordhg to the selmectln against flea (Ctsnocephalides fells felis) Infesta- 

tions on dogs and eats in simulated home envircmments. Vet manufacturer's instructions, and the theoretiml risk of Pamsitol E106: 165, 
carcinogenicity ~hould be weighed against the very real risk Rueda LM* W al: Composltlbn and adult astivity of =It-ma* of death from arthropod-borne disease. Cardiac glycosides mosquitOs-s to ,-ooten5.01, oarban and 
have a's0 used as acaricides and have light in Topsiail island, North Carolina. J ~m Mosq Control performed well in limited studies. Assoc 2W;18:166. ecapdarb is the majar N o ~ ~ ~ e r i ~ n  vector far mst MK, eta[. EffiCaGy and longevity of n~tenpyramagainst adult 
Lyme disease, human granulocytic ehrlichiosis, and human cat fleas (S~pho~ptela: Pulicidm). J Med Entomol 2003; 
babesiosis. An effective Lyme vaccine was marketed 1n the 40.678, 
US, hut proved to be a co-e=ial failure and volunt- Samlsh M: sloo~troloT ticks. Ann N Y Acad Sci 2000;916:172. 
arily withdrawn from the market. Prevention of Lyme disease Solberg VB, et al: Control of luod&s scapuIm5 IAcari: kad~dae) 
now centers on prevention of tick attachments, and prompt with topical &It-application of permethrin by white-tailed deer 
tick mmoval. Back yards and recreational weas adjaeent inhabiting NASA, Bdtsville, Maryland. J (lector Ecol r?003; 
to wooded amas have higher rates of tick infestation. 'I%k 28:117. 
numbers can be reduced by deer fencing, remqval of leaf TtOngloMt Y, et al: Comparative repellency of 38 essential oils 
debris, application of an acaricide, and by creating border against m0ss~ito MteS. Phytother Res 2005;14:303. 
beds with wood chip mulch or -el. Bait b a n s  and deer 
feeding stations have been dev&ed that are capable of deli- 
vering a topicai acaridde while the animal feeds. Parasitic 
wasps control tick numbers in nature, but wasp populations 
may fluctuate, and inv~shnent in wasp-control may be a i i k y  
venture compared with other forms of tick control. W e r  
natural fonns of tick contxol have heen investigated, as they 
have fhe potential to become self-sustaining ia thz environ- 
ment, at Ieast for a period of time. Fungi and nematodes 
show some promise. In southern states, fire ants conhol tick 
populatims by eating tick eggs. 

Prevention of Flea-Borne Illness 
Fleas are important vectors of plague, endemic typhus, and 
Rickemin felis (a spotted h e r  organism). They may also 
be vectors of cat scratch disease. L u f e n m  is a maturation 
inhibitar that pr-k fleas From breeding. It is commonly 
used in oral and injectable forms for the prevention of flea 
infestation in cats and dags. Fipmnil is used topically far the 
prevention of flea and tick infestatinn. Other agents in use 
include imidacloprid, selamectin, and nitenppam. House 
sprays offen indude pyrethroids or pyripmxyfen. Powdered 
baric add may be helpful for the treatment of infested 
carpets or floor b0ards.A knowledgeableveterinarian and an 
exterminator should be consulted. 

- 
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CLASS MYRIAPODA 
Mwholo~icalk, and ~eneticallv, the class M m a o d a  is - 
distinct fr& oShergfoips of a4ropods.l%is p u p  contains 
the centipedes and mifIipedes. Both are capable of producing 
signifimnt skin manifestat~ons. 

Centipede Bites (Chilopoda) 
(Tegtipede bites are manifested by paired hemorrhagic marks 
that form a chevron shape caused by the large mouth- 
parts @is 20-281.The bite is surrounded by an etytbematous 
swelling (Fig. 20-29) that may pmgRss into a brawny edema 
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i Fig. 20-30 Millipede. 

Fig. 20-29 Centipede bite. 

or lymphangitis. Locally there may be intense itching and 
pain, often associated with toxic constitutional symptoms. 
Most centipede bites run a benign self-limited course, and 
treatment is only supportive. Children are often bitten when 
they try to handle centipedes. As some species of Scolo- 
pendra in the western US will attain a length of 15 to 20 cm, 
the child may describe it as a snake. Recognition of the 
characteristic chevron shape is important to avoid inappro- 
priate treatment with snake antivenin. In the eastern US, the 
common house centipede, Scutigera coleopterata, does not 
bite humans. Scolopendra subspinipes, in Hawaii, inflicts a 
painful bite. As exotic species appear more commonly at pet 
stores and swap meets, envenomation by them will become 
more common. 

In some tropical and subtropical areas, centipede bites 
account for about 17% of all envenomations (compared to 
the 45% caused by snakes and 20% by scorpions). Most 
bites occur at home and involve an upper extremity. Local 
pain and edema occur in up to 96% of patients, depending 
on the species involved. Treatment is largely symptomatic. 
Rest, ice, and elevation may be sufficient, but topical or intra- 
lesional anesthetics may be required in some cases. Tetanus 
immunization should be considered if the patient has not 
been immunized within the past 10 years. Centipede bites 
can result in Wells syndrome, requiring topical or intra- 
lesional corticosteroids. Rarely, bites may produce more 
serious toxic responses, including rhabdomyolysis and acute 
renal failure. These have been reported following the bite 
of Scoloperrdra heros, the giant desert centipede. Although 
centipedes have sometimes been found in association with 
corpses, injuries from the centipede tend to be postmortem 
and are rarely the cause of death. Ingestion of centipedes by 
children is usually associated with transient, self-limited 
toxic manifestations. 

Barroso E, et al: Centipede stings notified by the "Centro de 
lnformacoes Toxicoiogicas de Beiem", over a 2-year period. 
Rev Soc Bras Med Tmp 2001;34:527. 

Bush SP, et al: Centipede envenomation. Wilderness Environ 
Med 2001;12:93. 

Harada K, et al: Centipede inflicted postmortem injury. J 
Forensic Sci 1999;44849. 

McFee RE, et al: Envenomation by the Vietnamese centipede in 
a Long Island pet store. J Toxicol Clin Toxicol2002:40:573. 

Millipede Burns (Diplopoda) 
Some millipedes secrete a toxic liquid that causes a brownish 
pigmentation or burn when it comes into contact with skin. 
Bums may progress to intense erythema and vesiculation. 
Millipedes may be found in laundry hung out to dry, and 
millipede bums in children have been misinterpreted as 
signs of child abuse. Recognition of the characteristic curved 
shape of the burn can be helpful in preventing misdiagnosis. 
Some millipedes can squirt their venom and ocular bums are 
reported.Washing off the toxin as soon as possible will limit 
the toxic effects. Other treatment. is largely symptomatic. 

Diplipods (Rg. 20-30) have evolved a complex array of 
chemicals for self-defense. Some primates take advantage 
of these chernicals.Two millipede compounds, 2-methyl-1,4- 
benzoquinone and 2-methoxy-3-methyl-1,4&enzoquinone, 
demonstrate a repellent effect against Aedes aegypti mos- 
quitoes. Tbfted and white-faced capuchin monkeys anoint 
themselves with the secretions to ward off mosquitoes. 
Effective commercial repellents are available for human use 
and millipede juice is not recommended. 

Hudson BJ, et al: Giant millipede "bums" and the eye Trans R 
Soc Trop Med Hyg 1997;91:183. 

Weidon PJ, et ai: Benzoquinones from millipedes deter 
mosquitoes and elictt self-anointing in capuchin monkeys 
(Cebus spp.). Naturwissenschaflen 2003:90:301. 

CLASS INSECTA 
Order Lepidoptera 
Order Lepidoptera rndudes butterflies and moths and their 
larval forms, caterprllan. Severe systemic react~ons have 
occurred as the result of Ingestion of some caterpillars, and 
with some species the sting alone can produce severe toxi- 
city. Lonom~a achelous, found in Latrn America, can cause a 
fatal bleedrng diathesrs. The Spanish pine caterpillar, Thau- 
metopoea pityoca~npn, causes both dennatibs and anaphyl- 
actoid symptoms. P ~ n e  caterprllars are also an important 
cause of systemrc reactions in Chrna and 1srael.The tussock 
moth, Orgyia pseudots~ignta, causes respiratory symptoms 
in forestry worlceers in Oregon. 

Caterpillar Dermatitis Imitation is produced by the 
hairs coming in contact with the skin. Toxins in the hain can 
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caterpillar. 

Fig. 20-33 Saddleback caterpillar. 

Fig. 

caterpillar sting. 
Fig. 20-32 Charactsr~stic ra~lroad track purpura of a puss 

produce severe pain, local pruritic erythematous macules, 
and wheals, depending on the specles. If the hairs get into 
the clothing, widespread persistent dermatitis may result. 
S o t  only the caterp\IIars, but their egg covers and cocoons 
also commonly contain stinging hairs. In the US the most 
common caterpillars of medical importance are the brown- 
tail moth caterpillar (Nygrn~a phoeorrl~oea), puss caterpillar 
(Megalopyge opercnlaris) (figs 20-31 and 20-32), saddle- 
back catergrllar (Szbzize shmulae) (Pig. 2033), io moth 
caterpillar (Autontem lo), crinkled flannel moth caterpillar 
(Megulopyge crispata), Oklahoma puss caterptllar (Lagon 
&spate), buck moth caterpillar [He~nzleuca main), and flannel 
moth caterpillar (Nompe cretata). The hairs of the Eurupean 
processionary caterpillar (Thnuniefopoep pi~ocessionea) are 
especially dangerous to the eyes, but opl~thalmia nodosa (a 
papuIar reaction to embedded hairs) can he seen with a wide 
variety of caterpillars and moths. 

Moth Dermatitis Moth dermatitis may be  initiated by 
the hairs of the brown-tail moth (Euproetts chrysonhoea), 
goat moth (Cosszts cossus), puss moth (Dzcranura vinuta), 
gypsy moth (Lymantria dwpar), and Douglas fir tussock 
moth (ffenzenocampa pseudotsugafa). In Latin America, the 
moths of the genus Efyle.~ia are most frequently the cause of 
moth dermatitis. Severe conjunctivitis and pmntus are the 
first signs, and may persist for weeks aboard ships that have 

docked in ports where the moth is common. Caripito itch is 
named after Caripito,Venezuela, a port city where the moth 
is found. Korean yellow moth de~matitis is caused by 
Euptoctis fluva Bremer. 

Topical applications of various analgesics, antibiotics, and 
on1 nntihistnm~niu are of little hclp.Topical or on1 cortico- 
steroids are sometimes helpful, as is scrubbing and tape 
stripping of skin. Contaminated clothlng may need to be 
discarded if dermatitis pers~sts after the clothing 1s washed. 

Lee D, et at: Ompharyngeal manifestations of lepidoptmsm. 
Arch Otolalyngol Head Neck Sum 1999;125:50. 

Maier H, et al: The oak processlonary caterpillar as  the cause 
of an eptdern~c alrborne disease: survey and analysis. Br J 
Dennatol2003:149:990. 

Natsuaki M: Irnrned~ate and delayed-type reactions In caterpillar 
dermatitis. J Demlatol2002;29:471. 

Order Hemiptera 
The true bugs belong to the order Hemiptera. The order 
includes bedbugs, water bugs, chinch bugs, stink bugs, squash 
bugs, and reduviid hugs (kissing bugs, assassin hugs). The 
Iatter are vectors of SouthAmerican trypanosomiasis. In most 
true bugs, the wings are half sclerotic and half membranous, 
and typically overlap, In bedbugs, the wings are vestigxsl. 

Cimicosis (Bedbug BitesJ Bedbugs have flat ova1 
bodies and retroverted mouthparts used for taking blood 
meals (Fig. 20-34). Ci1ne.t- lectulanzcs is the.mmt common 
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bedbug. 

Fig. 20-37 Triatome bite. 

Myamba J,  et al: Pyrethmid resistance in tropical bedbugs, 
Cirnex hemiptews, associated with use of treated bednets. 
Med Vet Entomol 2002;16:448. 

Reduviid Bites Triatome reduviid bugs (kissing bugs, 
assassin bugs, conenose bugs) descend on their victims while 

species in temperate climates, and Cimex hen~ipterzis in they sleep, and feed on an exposed area of bite is 
tropical climates. Both are reddish brown, and about the size typically painless, althougl, they are capable of producing 
of a tick. C. henzipterzis (Fig. 20-35) is somewhat longer than a ,,, painful defensive bite. ~ ~ ~ l r ~ ~  and itching occur 
C. lectularius (Fig. 20-36). They breed through a Process within hours after the bite (Fig. 20-37). Many LatinAmerican 
referred to as traumatic insemination, where the male punt- species have a pronounced gastrocolic =flex and defecate 
tures the female and deposits sperm into her body cavity. when they feed. Romana2s sign is unilateral eye swelling 
Bedbugs hide in cracks and crevices, then descend to feed after a "ight-time encounter with a t,jatome bug. ~ ~ ~ ~ ~ ~ ~ o -  
while the victim sleeps. It is common for bedbugs to inflict a solnn cruzi is transmitted by the feces and lubbed into the 
series of bites in a row ("breakfast, lunch and dinner"), bite. American trypanosomiasis can produce heart failure 
Bullous and urticaria1 reactions occur. In some refugee and megacolon. n.iatome bugs infest thatc),, cracks and 
camps, almost 90% of residents suffer from bedbug bites. crevices, and infestation is associated with poor housing 
Bedbugs are for Chagas' disease and conditions. In nonendemic areas, bites are sporadic, and are 
hepatitis B. often followed by a red swelling suggestive of cellulitis.Ana- 

Bedbugs often infest bats and birds, and these hosts may phylaxis has also occurred. Arilus cristatrrs, the wheal bug, is 
be responsible for infestation in houses. Management of widely distributed and has an extremely painful defensive 
the infestation may require elimination of bird nests and bat bite. It is not known to carw disease. 
roosts. Cracks and crevlces should be eliminated, and the 
area treated with an insecticide such as dichlorvos or 
permethrin.As most insecticides have poor residual effect on Eiston DM: What's eating you? Wheel bug (Reduviidae: Arilus 
mud bricks, wood, and fabric, frequent retreatment may be cristatus). Cutis 1998;61:189. 
necessary. Microencapsulation of insecticides enhances flston DM, et al: What's eating you? Triatome reduviids Cutis 
persistence. Permethrin-impregnated bednets have been 1999;63:63. 
Hhown to be effective againit bedbugs in tropical climates. 

Order Anoplura 
Fletcher CL, et al: Widespread bullous eruption due to multiple Pedic~losis Three varieties of these flattened, wingless 

bed bug bites. Ciin Exp Dermatol 2002:27:74. insects infest humans, Pediculus humai~us var. capitis (the 
Gbakima A.4, et al: High prevalence of bedbugs C/mexhemiptetus head louse), P. hzrmanus var. coporis (the body louse), and 

and Cimexlectu~aris in camps for internally displaced persons Phthirus pubis (the pubic or crab louse) (Fig. 20-38). Rarely, 
in Freetown. Sierra Leone: a oilot humanitarian investiqafion. zoonotic lice or louse-like psocids will cause infestation. . .~ - 
West Afr J Med 2002;21:268. 

Liebold K, et al: Disseminated builous eruption with systemic Pediculosis Capitis 
reaction caused by Cirnex lectularius. J Eur Acad Dematol Pediculosis capitis is more common in children, but occurs 
Venereoi 2003;17:461. in adults also. Patients present with intense pruritus of the 
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Fig. 20-38 Crab louse 

scalp, and often have posterior cervical lymphadenopathy. 
Excoriations and small specks of louse dung are noted on 
the scalp, and secondary impetigo is common. Lice may 
be identified, especially when combing the hair. Nits may be 
present throughout the scalp, but a w  most common in the 
retroauricular region. Generally, only those ova close to the 
scalp are viable, and nits noted along the distal hair shaft are 
empty egg cases. In very humid climates, however, viable ova 
may he present along the entire length of the hair shafk. 
Peripilar keratin (hair) casts are remnants of the inner root 
sheath that encircle hair shafts.They may be mistaken fot 
nits. While nits are firmly cemented to the hair, casts move 
freely along the hair shaft. 

Effective therapeutic agents must kill or remove both lice 
and ova. Permethrin is the most wdely used pedicnl~cide in 
the US. It is avallable as an over-the-counter 1% cream rinse 
(Nix) and a 5% prescription cream (Elimite) that is marketed 
for the treatment of scabies. The 1 %  cream rinse must be 
applied after shampooing and drying the hair completely. 
Apply~ng to dry h a ~ r  lessens dilution of the medication. 
Product labellng states the medicahon should be applied 
for 10  min, then rinsed off, but longer applications may he 
required. Shampooing should not take place for 24 h after- 
ward, Pennethrin has a favorable safety profile, although as 
noted above congen~tal leukemia has been reported in a 
preterm infant whose mother had heavily abused aerosohzed 
permethrin. 

Pyrethrins, combined with piperonyl butoxide (RID, 
A-200, R+C Shampoo), are sold over the counter. Malathion 
0.5% lotion [Ovide) is marketed as a prescription product in 
the US. The efficacy is partly dependent upon the vehicle, 
and the product is flammable and can be irritating to the 
eyes. As it has not been widely used rn the US, resistance has 
not emerged. Lindane is also marketed as a prescription 
product.The efficacy is somewhat lower, and the product bas 
potential neurotoxicity if abused. Carbaryl is used in many 
parts of the world, but not in the US. Various "natural" 
remedies are marketed that contain coconut oil, anlse oil, 
and ylang ylang oil, but these agents are potential contact 
allergens, and there are few data regarding their safety and 
efficacy. Aliphatic alwl~ols show promise as pediculicides, 
and crotamiMn (Euiax), an antiscabetic agent, has some 

efficacy in the treatment of pediculosis. As no treatment is 
reliably ovidical, retreatment in a week is reasonable for all 
patients. Combing with a metal or  plastic nit comb is an 
important adjunctive measure. The hair should be wet, and 
nit removal is facilitated by a conditioner, 8% formic acid 
solut~on (Step 2), or an enzymatic nlt removal system (Clear 
and others). 

Resistance to pediculicides is an emerging problem in 
many parts of the world.The emergence of resistance to an 
agent is related to the frequency with which that agent is 
nsed. Knockdown resistance (KDR) is a common mechanism 
of resistance that manifests as lack of immobilization of the 
lice. Responsible gene mutations (T929I and L932F) have 
been identified and can be used to screen for ImR. In 
cotintries like the US, where permethsin is used commody, 
permethrin-resistant lice have emerged. Cross-resistance 
among pyrethroids is typical. In the UK, reJstance to 
malathion has been reported, and multidrug-resistant lice 
have been identified, 

KDR results in slaver lulling of lice, but may be overcome 
to some degree by longer apphcations. Monooxygenase-based 
resistance to pyrethrins may be overcome by synergism with 
plperonyl hutowde. Sequential use of pediculicides may be 
useful in overcomingresistance, and systemic agents may play 
some mle.Trimethopnm-sulfamethoxazole has been shown 
to be effeettve as an off-label oral agent, although data 
regarding efficacy are mixed. Ear practical purposes, physical 
modalities are useful only as adjunctive measures. Shaving 
the head will cure head lice, but has poor patient acceptance 
in most cultures. Wet combing produces a cure rate of only 
38% when used alone. Occlusive agents that asphyxiate the 
louse have great appeal because of their lack of toxicity, 
Those currently avallable are best nsed as adjunctive therapy, 
together with a pediculicide. Simple public health measures 
are also of value when epidemics of louse Infestation occur 
in schools. Hats, scarves, and jackets should be stored 
separately under each child's desk. Louse education and 
inspect~ons by the schooI nurse facilitate targeted treatment 
of infested individuals. 

Pediculosis Corporis 
Pediculosis corporis (pediculosis vestimenti, "vagabond's 
disease") is caused by body lice that lay their eggs in the 
seams of clothing, The parasite obtains its nourishment by 
descending to the skin and taking a blood meal. Generalmd 
itching is accompanied by erythematous and copper-colored 
macules, wheals, and lichenification. Secondary Impetigo 
and fumnculosis are common. 

Body louse infestation is differentiated from scabies by the 
lack of involvement of the hands and feet. Infestation by 
both lice and scab~es is common, and a given patient may 
suffer fmm lice, scabies and flea infestation. 

Lice may live in clothing for 1 month without a blood meal. 
If discatding the clothing is feas~ble, this is best. Destruction 
of body lice can also be accomplished hg laundering the 
clothing and bedding. Clothing placed in a dryer for 30 min 
at 65" C (l49" F) is reliably disinfected. Pressing clothing with 
an iron, especially the seams, is also effective. Permethrin 
spray or 1% malathion powder can be used to treat clothing 
and reduce the risk of reinfestation. 

Body lice are vectors for relaps~ng fever, trench fever; and 
epidemic typhus. These diseases are most' prevalent among 
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important cause of endocarditis among the homeless. 

Pediculosis Pubis (Crabs) 
Pthirius pubis, the crab louse, is found in the pubic region, as 
well as hairy areas of the legs, abdomen, chest, axillae, and 
arms. Pubic lice may also infest the eyelashes and scalp.The 
lice spread through close physical contact, and are commonly 
transmitted sexually. A diagnosis of pediculosis pubis should 
initiate a search for other STDs, including HIV disease. 
Contaminated bedding is also a source of infestation. Pubic 
louse nits are attached to the hairs at an acute angle. Other 
than the presence of lice and nits in the hair, the signs and 
symptoms are similar to those of body louse infestation. 

Occasionally, blue or slate-colored macules occur in 
association with pediculosis pubis. These macules, called 
mnculae cerulenne, are located chiefly on the sides of the 
trunk and on the inner aspects of the thighs. They are 
probably caused by altered blood pigments. 

Treatment of pediculosis pubis is similar to that for head 
lice. The affected person's sexual contacts should be treated 
simultaneously. For eyelash involvement, a thick coating of 
petrolatum can be applied twice daily for 8 days, followed 
by mechanical removal of any remaining nits. Fluorescein is 
also effective. Clothing and fomites should be washed and 
dried by machine or laundered and ironed. 

Elston DM: Drug-resistant lice. Arch Dermatol2003;139:1061. 
Fraunfelder FW. et al: Advene ocular effects fmm over-the- 

counter lhce shampoo. Arch Ophthalmol2003:121:1790. 
H~pol~to RB, et ai; Head l~ce infestation: slngle drug versus 

como nat on therapy wltn one percent permetnr~n and 
tr~metnoor'mls~lfamethoxazole. Ped atr cs 2001:107.E30 

KO CJ, et i: ~edicuiosis. J Am Acad Derrnatol 2004:50:1. 
Nash B: Treating head lice. BMJ 2003;326:1256. 
Roberts RJ, et al: Comparison of wet combing with malathion 

for treatment of head lice in the UK: a pragmatic randomized 
controlled trial. Lancet 2000:356:540. 

Speare R, et a t  Head lice on pillows, and strategies to make a 
small risk even less. Int J Derrnatol 2003;42:626. 

Yoon KS, et al: Permethrin-resistant human head lice, Pediculus 
capitis, and their treatment. Arch Dermatol 2003:139:994. 

Order Diptera 
Order Dipten includes the two-winged biting flies and 
mosquitoes. Adult dipterids bite and spread disease, while 
larvae parasitize humans in the form of myiasis.Medically 
important families of flies include the Tnbanidae (horsefly, 
deerfly, gadfly), which inflict extremely painful bites, and the 
Mziscidae (housefly, stablefly, and tsetse fly). Tsetse fly bites 
transmit African trypanosomiasis. Siiizulidae include the 
black fly (buffalo gnat, turkey gnat), the vector of oncho- 
cerciasis. These flies are dark colored and "hunchbacked." 
They may produce extremely painful bites that may be 
associated with fever, chills, and lymphadenitis. Black flies 
are seasonal annoyances in the northern US and Canada. 

Psychodidae sandflies (Diptera: Phlebotominae) are small, 
hairy-winged flies that transmit leishmaniesis, sandfly fever, 
and verruga peruana. Sandfly fever viruses are a problem in 
Africa, the Mediterranean basin, and Central Asia, and are 
carried by Phlebotonzus flies. Lutzonzyia flies are common in 
Latin America and SouthTexas. 

diseases, such as filarlasls, malaria, dengue, and yellow fever. 
Thei~ bites may cause severe urticaria1 reactions. Ceratopo- 
gonidne, the biting midges or gnats, fly in swarms and produce 
erythematous, edematous lesions at the site of their bite. 

Mosquito Bites Moisture, warmth, COZ, estrogens, and 
lactic acid in sweat attract mosquitoes. Drinking alcohol also 
stimulates mosqu~to attraction. Mosquito bites are a common 
cause of papular urt~caria. More severe local reactions are 
seen in young children, individuals with immunodeficiency, 
and those with new exposure to indigenous mosquitoes. 
Both necrotizing fascihs and the hemophagocytic syndrome 
have been reported followtng mosquito bites, and exaggerated 
hypevsensitivity reactions to mosquito bites are noted In a 
wide variety of Epstein-Barr virus (EBV)-associated lympho- 
proliferative disorders, especially natural killer (NK) cell 
proliferations. Mosquito biles may play a key role ~n reactiva- 
tion of latent EBV ~nfection. 

Engler RJ: Mosquito bite pathogenesis in necrotic skin reactorj. 
Curr Opin Allergy Clin lmmunol 2001;1:349. 

Satoh M, et al: Hypersensitivity to mosquito bites with natural- 
killer cell lymphocytosis: the possible implication of Epstein- 
Barr virus reactivation. Eur J Dermatol 2002;12:381. 

Shirai 0. et al: Alcohol ingestion stimulates mosquito attraction. 
J Am Mosq Control Assoc 2002;18:91. 

Verma SB: Necrotizing fascitis induced by mosquito bite. J Eur 
Acad Dermatol Venereol 2003;17:591. 

Ked Itch The sheep ked (Melophagus ovznus) feeds by 
thrusting its sharp mouth parts Into the s k ~ n  and suclung 
blood. Occas~onally, it attacks woolsorters and sheepherders, 
causing pruritic, often hemorrhag~c papules, nearly always 
w ~ t h  a central punctum. Deer keds attack humans in a 
simllar way The papules are very persistent and may last 
for up to 12 months. Favorite locations are the h~ps  and the 
abdomen. 

Myiasis Myiasis is the infestation of human tissue by fly 
larvae. Forms of infestation include wound myiasis, furun- 
cular myiasis, plaque myiasis, creeping dermal myiasis 
and body cavity myiasis. Wound myiasis occurs when flies 
lay their eggs in an open wound. Furuncular myiasis often 
involves a mosquito vector that carries the fly egg. Plaque 
myiasis typically involves many maggots and occurs after 
flies lay their eggs on clothing. Creeping myiasis develops when 
the larvae of the Gasterophilus fly wander intradermally.The 
most common species are Gasterophilus nasalis and 
Gasterophiltis intestinalis. An itching pink papule develops, 
followed by a tortuous line that extends by 1 to 30 cm a day. 
Body cavity myiais may involve the orbit, nasal cavity, 
gastrointestinal tract, or urogenital system. 

The human botfly, Dennatobia horninis, is a common 
cause of furuncular myiasis (Fig. 20-39) in the neotropical 
regions of the New World. The female glues its eggs to the 
body of a mosquito, stablefly, or tick. When the unwitting 
vector punctures the skin by biting, the larva emerges from 
the egg and enters the skin through the puncture wound. 
Over a period of several days a painful furuncle develops in 
which the larva is present. Other larvae that frequently 
cause furuncular lesions in North America are the common 
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Fig. 20-39 Myiasis, 

cattle grub (Hypodenna lineaturn), rabbit botfly (Cuterebra 
czmiculfl, and Wohlfahrtia vigri. This last fly can penetrate 
infant skin, but not adult skin. Thus, nearly all reported 
cases have occurred in infants.The New World screw worm, 
Cochlro~nyra hornir~rvorax, often involves the head and neck 
region. Larvae of Calliphoridae flies, especially Phaenrcrn 
sencata, the green blowfly, cause wound myiasis. Other 
blowflres, flesh flies (Sarcopbagidae), and humpbacked flies 
(Phoridae) are less common causes of wound myiasis. In 
tropical Africa the n m b u  fly (Coudylobra anthropophnga) 
deposits her eggs on the ground or on clothrng. The young 
maggots penetrate the slcin and often form a plaque with 
many furuncular-appearing lesions, Cordylobra ruandae 
and Cordylobra rodhaint are less frequent causes of plaque 
myiasis. 

Removal of the maggots of furuncular myiasis can be 
accomplished by injection of a local anesthetic into the skin, 
which causes the larva to bulge outward.The opening of the 
furuncle can also be occluded wrth hair gel, surgical lubn- 
cant, lard, petrolatum, or bacon, causing the larva to migrate 
outward. 

Maier H, et al: Furuncular rnylasls caused by Dermatobfa 
homfnfs, the human boffly. J Am Acad Dermatol 2004;50(2 
Suppl):26. 

Safdar N,  et al: Autochthonous fu~ncular rnylasis in the United 
States: case report and literature revlew. Clin Infect Dis 2003; 
36:e73. 

Tarn~r J, et al. Myiasls with Lund's fly (Cordylobia rod ha in^) In 
travelers J Travel Med 2003;10:293. 

Order Coleoptera 
Blister Beetle Dermatitis Blister beetle (Fig. 20-40) 
dermatitis occurs after contact w ~ t h  several groups of 
beetles. The Melozdae and Oedemendae famihes produce 
lnjury to the skin by releasing a vesicating agent, cantharidln. 
Members of the family Sdaphylznidae (genus Paederus) 
contain a different ves~cant, pederin. None of the beetles 
bites or stlngs; rather, they exude then blistering fluid if they 
are brushed against, pressed, or crushed on the skin. Many 
blister beetles are attracted at night by fluorescent lighting. 

-1 Fi:&,..-40 Blister 
I 

Slight burn~ng and tingling of the skin occur within 
mlnutes, followed by the formation of bullae, often arranged 
in a linear fashion. "ICissing lesions" are observed when the 
hllster beetle's excretion is deposited in the flexures of 
the elbows or other folds. Ingestion of beetles or cantharid~n 
results in poisoning, presenting with hematuria and abdom- 
inal pain. In many tropical and subtropical habitats, rove 
beetles (genus Paederus) produce a patchy or linear eryth- 
ematous vesicular emption. In parts of South America, rt is 
known as podo. It occurs frequently during the rainy season 
and appears predominantly on the neck and exposed parts. 
In theAmerican southwest, outbreaks of rove beetle derma- 
tlhs have followed unusually rainy periods. In southeastern 
Australia, corneal erosions are caused by small Corylophidae 
beetles (Orthoperus spp) .  

Treatment consists of drainage of the bullae and applica- 
tion of cold wet compresses and topical antibiotic prepam- 
tions. Early cleansing with acetone, ether, soap, or alcohol 
may be helpful to remove cantharidin. 

Other Beetles Papulovesicular and urticanal dermatitis 
1s caused by the common carpet beetle (Dermestidae: 
Anthrenus snophtrlarrae). The eruption involves the chest, 
neck, and forearms.The larvae inhabit warm houses through- 
out the winter months. They are reddish brown, fuslform, 
about 6 mm long, and covered by hairs. A generalized 
pruritic eruptlon has been attributed to the lawae of the 
carpet beetle Antlrrenus verbasct. Bombardier beetles of 
the family Carabidae (subfamtly Brachininae) can cause skrn 
bums with a deep yellow-brown color. Chemicals released 
when these beetles are crushed include acids, phenols, 
hydrocarbons, and quinines. When the beetle is threatened, 
chemical reactions pmduce an explos~ve spray of boiling hot 
benzoquinones from the tip of the abdomen. Dermestidae 
(skin beetles) and Cleridae (bone beetles) infest exposed 
human remains and are useful in estimating the postmortem 
interval. 



Moed L, et ab Cantharidin revffiiteo: a Dlkterlng defense of an 
ancient med~cine. Arch Dermatol2001:137:1357. 

Hymenopterids include bees, wqsps, hornets, and ants. Stings 
by any of these may manifest the characteristic clinical and 
histologic features of eosinophilic cellulitis (Welk syndrome) 
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r" Fig. 20-43 Human flea. 

Fig. 20-44 Oriental rat flea. 

Fleas are small, brown insects about a 16th of an inch 
long, flat from side to side, with long h ~ n d  1egs.They slip into 
clothrng or jump actively when disturbed. They bite about 
the legs and waist and may be troublesome in houses where 
there are dogs or  cats.The lesions are often grouped and may 
be arranged in zigzag lines. Hypersensitivity reactions may 
appear as papular urticaria, nodules or bullae. Camphor and 
menthol preparations, topical corticostero~ds, and topical 
anesthetics can be of benefit. 

Vectors of Disease Xexopsylla cheopis and Xenopsylln 
brazilrensis are vectors of plague and endemic typhus. 
The cat flea (Ctenocephalides felis) is the vector for R. fehs. 
Plague and tularemia are transmitted by the squirrel 
flea, Dzanzalarts ,nolztanulus Several species of flea are inter- 
mediate hosts of the dog tapeworm and rat tapeworm, which 
may be an incidental parasite of humans. 

Tungjasis Rnga penetmns 1s also known as nigua, the 
chigoe, sand flea, or ligger. It is a reddish-brown flea about 
I mm long. It resides in the Caribbean, equatorial Africa, 
Central and South America, India, and Pakistan. It was first 
reported in crewmen who sailed with Christopher Columbus. 

The impregnated female chigoe burrows into the skm, 
often adjacent to a toenai1,The eggs develop and drop to the 
ground.These eggs develop into larvae, which form cocoons 
from which the insects emerge in about 10  days. Skin lesions 
are pruritic swellings the size of a small pea.These may occur 
on the ankles, feet, soles, as well as the anogenital areas.The 
lesions become extremely painful and secondarily infected. 

Curettage or excision of the burrows is recommended. 
Toplcal ivermectin, metniouate or  thiabendazole can be used, 
and oral thiabendazole, 25 mgnigtday, has been effective in 
heavily infested patients, Antib~otiu should be used for the 
secondary infection and tetanus prophylaxis given. These 
lesions can be prevented by the wearing of shoes. Infested 
ground and buildings may he disinfected by the use of 
insecticides and growth inhibitors. 

Efston DM: What's eatlng you? Xenopsylla cheopis. Cutis 2000; 
66:175. 

Elston DM: What's eating you? Pulex imtans. Cutis 2000;66:175. 
Heukelbach J, e t  al: Topical treatment of tungiasls: a randorn- 

ized, controlled tnal. Ann Trop Med Parasitol2003:97:743. 
Heukelbach J ,  et al: Ectopic localizat~on of tunglasls. Am J Trop 

Med Hyg 2002;67:214. 
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C L M S  ARACHNIDA 
Arachnids includes the ticks, mites. spiders. and scomions. 
Adult and nymph stages of arachnids have four pairs of 
legs, while lerval forms have six legs. Their bodies consist 
of cephalothorax and abdomen, in contrast to insects which 
have three body segments. 

Order Acsrina 
Tick Bite Several varieties of the family Ixodidae (hard 
ticks) and Argasidae (soft ticks) will attack human skm, but 
only hard ticks remain attached. In the US, the wood tick 
(Dennacerrtor andersonz) is an important disease vector 
in Western states. It carries Rocky Mountain spotted fever, 
tularemia, ehrlich~osis, and Colorado tick fever The dog tick 
(Dennucentor vanablhs) (Fig. 20-46) is prevalent in the 
eastern states, and is the most common vector of Rocky 
Mountain spotted fever. I t  also carries tularemia. The 
brown dog tick (Rlzipephalus sanguineus) (Fig. 20-47) is a 
vector of Rocky Mountain spotted fever, tularemia, and 
Boutonneuse fever.The lone star tick (Amblyornma america- 
num) (fig 20-48) carries Rocky Mountain spotted fever, 
tularemia, and human monocytic ehrlihiosis. Ixodes ricinus 
in Europe and Ixodes scapulans and Ixodes pacificus in 
the US transmit Borrelia burgdorferi, the cause of Lyme 
disease. Ixodes ticks also transmit human granulocytic 
ehrlichiosis and babesiosis. 

The female hard t~ck attaches itself to the skin by sticking 
its proboscis into the flesh to suck blood from the superficial 
vessels. The inseftion of the hypostome is generally un- 
noticed by the subject.The attached tick may be mistaken by 
the pabent as a new mole. The parasite slowly becomes 
engorged and then falls off. During this time,-which may last 
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Fig. 20-4Z 
Rhipicephalus tick. 
engorged female. 

for 7 to 12 days, the patient may suffer from fever, chills, 
headache, abdominal pain, and vomiting. This is called 
tick bite pyrema. Removal of the engorged tick causes a 
subsidence of the general symptom kn 12 to 36 h. 

The bites may be followed by small, severely pruritic, fibrous 
nodules (tick bite granulomas) that persist for months, or by 
pruritic circinate and arciform loeal~aed erythemas that may 
continue for months. 

Tick Paralysis l ick paralysis most commonly affects 
children, and carries a mortality rate of about 10%. Flaccid 
paralysis begins in the legs, then the arms, and finally the 
neck, resemblmg Landry-Guillain-Bar16 syndrome. Bulbar 
paralysis, dysarthria, dysphagia, and death from respiratory 
failure may occur. Prompt recovery occurs if the tick is found 
and removed before the terminal stage. Dermacentnr ticks in 
North America and Ixodes ticks in Australia are the most 
important causes of tick paralysis. As Dennacentor ticks 
commonly attach to the scalp, the tick may go unnoticed. 

Demma U, et al: Rocky mountain spotted fever from an un- 
expected tick vector in Arizona. N Engl J bled 2005;353:587. 

Greenstein P: Tick paralysis. Med Clin North Am 2002;66:441. 
McG~nley-Smith DE, et al: Dermatoses from t~oks. J Am Acad 

Derrnatol 2003:49:383. 
Vedanarayanan W, et al: Tick paralysis in ch~ldren: electm- 

physiology and possib~llty of rnisd~agnosis. Neurology 
2002;54:1088. 

Mites 
Scabies 
Sarcoptes scablei, the itchmite, is an oval, ventrally flattened 
mite with dorsal spines. The fertilized female burrows 
into the stratum corneum and deposifs her eggs. Scabies is 
characterized by pruritic papular lesions, excoriations, and 
burrows. Sites of predilection include the finger webs, wtists, 
axdlae, areolae, nmbilicus, lower abdomen, genitals, and 
buttocks. An imaginary circle lntersectrng the main sites of 
involvement-axillae, elbow flexures, wrists and hands, and 
crotch-has long been called the circle of Hebra. In adults, 
the scalp and face are usually spared, but in infants lesions 
are commonly present over the entire cutaneous surface.The 
burrows appear as slightly elevated, grayish, tortuous Iines 
in the sk1n.A vesicle or pustule containing the mite may be 
noted at the end of the burrow, especially in infants and 
ehtldren. To identify burrows quickly, a drop of India ink or 
gentian vioIet can be applied to the infested area, then 
removed with alcohol.Tbin threadlike burrows retain the ink. 

The eruption varies considerably, depending on the length 
of infestation, previous sensitization, and previous treat- 
ment. It also varies with climate and the host's immunologic 
status. Lichenification, impetigo, and fumnculosis may be 
present. Bullous lesions may contain many eosinophils, 
resembling bullous pemphigoid. Positive immunofluorescent 
findings may also be noted. Scabies may also resemble 
Langerhans cell histiocytosis clinically and histologically. Mis- 
diagnosis has lead to systemic treatment with toxic agents. 

Dull red nodules may appear during actwe scabies, these 
are 3 to  5 mm in diameter, may or may not itch, and persist 
on the scrotum, penis, and vulva. Intrnlesional steroids, tar, 
or excision are methods of treatment for thts troublesome 
condition, termed nodular scabies. Histalogically, the lesions 
may suggest lymphoma. 

Crusted scabies (Norwegian, or hyperkerntotic, scabies) is 
found in immunocompromised or debilitated parients, 
including those with neurologic disordetq Down syndrome, 
organ transplants, graft-versus-host dlsease, adult T-cell 
leukemia, leprosy, orAIDS. In these patients, the infestatton 
assumes a heavily scaltng and crusted appearance. Crusts 
and scales teem with mites, and there is involvement of the 
face and especially the scalp. Itching may be slight, Psoriasis- 
like sealing is noted around and under the nails.The tips of 
the fingers are swollen and crusted; the nails are distorted. 
Severe fissuring and scaling of the genitalia and buttocks 
may be present. Pressure-hearing areas are the sites of 
predilection for the heavy keratotic lesions, in which the 
mites may abound. 

Scabies is usually contracted by close personal cbntact, 
although it may also be transmitted by contaminated Iinens 
and clothing. Screening for other STDs is appropriate. Sensi- 
tization begins about 2 to 4 weeks after onset of infection. 
During this time the parasites may be on the skin and may 
burrow into it without causing pruritus or discomfort. Severe 
itching beg~ns with sensitization of the host In reinfections, 
itching begins within days and the reaction may be clinically 
more intense.The itching is most intense at night, whereas 
during the daytime the pmritus is tolerable but persistent. 
The eruption does not involve the face or  scalp in adults. In 
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women, itching of the nipples assoctated with a ggeerahmd 
pturitic papular eruption is characteristxc; in men, itchy 
papules on the scrotum and penis are equally typxd. 
When more than one member of the family has pruritus, a 
suspicion of scabies should be aroused. Whenever possible, 
though, il  is advisable to identi& the mite, as a diagnosis of 
scabies usually requires treatment of close physical contacts 
in addition to the patient. Because scabies cannot always 
be excluded by examination, treatment on presumption of 
scabies is sometimes necessary. 

Pbs~tive diagnosis is made only by the demonstration of the 
mite under the microscope (Fig. 20-49). A burrow is sought 
and the position of the mite is determined.A surgical blade 
or sterile needle is used to remove the paras~te. A drop of 
mineral or immeision oil can be placed on a lesion and 
gontly scraped away with the epidermis beneath it. The 
majority of mites are found on the hands and wrists, leb  
frequently (in decreasing order) at the elbows, genitalia, 
buttocks, and axillae. Children have often gathered mites 
and ova under the nails when scratching. A blunt curette 
can be used to gather material from under the nails for 
examination. 

Permethrin 5% cream (Elimite) is the most widely used 
medication for scabies. It is a synthetic pyrethroid that is 
lethal to mites and has low toxicity for humans. Lindane 
(y-benzene hexachloride) is also effective, with a low 
incrdence of adverse effects when used properly. Because of 
the availab~lity of less toxic agents, lindane is rarely used as 
a First-line agent. In much of the world, benzyl benzoate and 
10% precipitated su!.fur in white petrolatum are used to treat 
scabies.The scabicide should be thoroughly rubbed into the 
dcin from the neck to thefeet, with particular attention given 
to the creases, perianal areas, umbilicus, and free nail edge 
and folds. It is washed off 8 to 10 h later. Clothing and bed 
lmen are changed and laundered thoroughly. Crotamiton 
Furax) has a lower cure rate than other ava~lable agents. 
When used, it should be applied on 5 successive nights and 
washed off 24 h after the last use. 

Ivernlectin has been used to control onchoeerciasis 
since 1987, and is marketed in the US for the tteatment of 
stmngyloides. Numerous publications attest to its efficacy 
in treating scabies. It is supplied as 3- and 6-mg pills, and is 
usually given at a dose of 200 pglkg.Although an oral treat- 
ment is very convenient, it may not be any more effective 

than topical therapy. In the crusted type, it should be used in 
conjunction with a topical asent. It may need to be repeated 
two or three times at intervals of 1 to 2 weelcs. The drug 
appean to have a good margrn of safety, although ueuro- 
toxtcity may be possible. 

Individuals in close contact with the patlent should be 
treated. Scabies in long-term healthcare institutions is an 
increasing problem. Other residents, staff, and visitors may 
be affected, and delays in treating close contacts may result 
in Large numbers requiring treatment. 

Animal Scabies. Zoonotic scabies and scab mttes may 
affect humans who come in close contact with the animal. 
The reaction resembles scabies, but mns a self-limited course. 
Burrows are usually absent. 

Other Mite Diseases 
Demodex Mites. Demodex folliculorui?~ is a vermiform 

mite that inhabits the pilosebaceous units of the nose, 
forehead, chin, and scalp.The mite has a flattened head, four 
pairs of short, pegl~ke legs, and an elongated abdomen, 
nemodex brews is shorter, and is more commonly found on 
the trunk. 

In dogs, the lesions of demodectic mange contain numer. 
ous mites. In humans, numerous mites have been found in 
skin lesions, and yet demodectic disease has not been as 
well accepted. There are convincing reports of demodectic 
biepharitis, demodectic folliculitis, demodectic abscess, and 
demodectic alopecia that respond to eradication of the mites 
Some rosacea-11ke lesions may also be caused by Demodex. 
Treatment of the eruptions in which Demodex has been 
implicated consists of applying permethrin, sulfur, lindane, 
benzyl benzoate, or benzoyl peroxide. Oral ivermectin and 
metmnidazole have also been used. 

Cheyletiella Dermatitis. Cheyletiella yasguri, Clzeyle- 
fiella blaker (Fig 20-SO), and Cheyletietla parasitouorax are 
three species of nonburrowing mites that are parasitic on 
dogs, cab, and rabbits, respe~tively, where they present as 
"walkrng dandruff." They may bite humans when there is 
close contact with the animals, producing an itchy dermatitis 
wsembling scabies or immunobulIous disease.The mites are 
similar m diameter to Sarcoptes scabie~, but are elongated 
and have prommnent anterior hooked palps. They may 
be found by brushcng the an~mal's hair over a dark plece of 
paper. The brushings can be placed in alcohol, where the 
scales and hair sink while the mites float.The pet should by 
treated by a qualified veterinarian. 

Chigger Bite. The trombiculid mites are known as 
chiggers, mower's ,nttes, or red bugs. In North America 
Euhoinbicula alft'eddtigesi attacks humans and animals. 
In Europe, the harvest mite, Neoh.ombtcu1a az~turnnalis, is a 
common nuisance. Attacks occur chiefly during the summer 
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mite-infested grass and bushes. The lesions occur ch~efly on 
the legs, and at the belt line and other sites at which clothing 
causes constriction. Penile lesions are common in males. 
Lesions generally cons~st of severely pruritic hemorrhagic 
puncta surrounded by red swellings. On the ankles, intensely 
pruritic grouped excor~ated papules are noted. Several 
varieties of trombicul~d mites in East Asia and the South 
Pac~fic are vectors of scrub typhus (tsutsugamushi fever). 

Gamasoidosis. Persons in contact with canaries, 
pigeons, and poultry are prone to develop gamasoidos~s. 
The dermatosis occurs chiefly on the hands and arms, where 
the bite produces inflammatory, itchy papules.Any area on the 
body may be attacked and common addlhonal sltes are 
the groin, areolae, umbilicus, face, and scalp.The mltes may 
wander from birds' nests as soon as the young b~rds begin to 
fly, and they may ~nfest terrace cushions and furn~ture. In 
large metropolitan areas, especially where pigeons tend to 
gather, it is not unusual to see pigeons roost~ng on window 
ledges. Through the open windows or even through air 
condit~oners the pigeon mites attack humans and cause 
urticarial and papular eruptions. The tropical fowl mite 
(On~~thonyss~rs bursa), widely prevalent in wild birds in both 
cont~nental US and Hawa~i, may do this as well. 

Two genera of mites, On~itltorryssus and Dernianyssus, 
commonly ~nfest birds. Ontithonyssns bursa and Ornitho- 
lzyss~ls sylvariun~ are the two common species of feather 
mltes. Demtanyssus gallinae, the red or chicken mite, is also 
a common parasite of b~rds. Dennnnyssus mites may carry 
Erystpelothn.~. rhustopathtne. Dennanyssus gal l~i~ae tends 
to leave the bird during the day and hlde in cracks and 
crevices, and therefore can be killed without d~rect treatment 
of !he bwd. Thorough spraying of the surround~ngs with an 
agent such as malathion 1s effective. M~tes of the Onutho- 
izyssus group require treatment of the birds themselves. 

Grocer's Itch. This is a pruritic dermatiti of the fore- 
arms, with occasional inflammatory and urticarlal papules 
on the trunk. It results from the handling of figs, dates, and 
prunes when it is caused by Carpoglyphus passulanmnt, or 
from exposure to the cheesemlte (Glyciphagus domeshctrs) 
This must be diitinguihed from grocer's eczema caused by 
sensitization to flour, sugar, cinnamon, chocolate, and similar 
items. 

Grain Itch. Grain ltch is also known as straw itc71, barley 
itch, nlattress itch, and prazrie itch. Causative mltes 
include Pyemotes triticz, Pyemotes veizt~?cosus, Clzeyletlls 
malaccei~s~s, and Drophagus pnbescenhne (the copra ltch 
m~te). Those chiefly affected are harvesters of wheat, hay, 
barley, oats, and other cereals, or farm hands and packers 
who have contact with straw. Grain itch has a typical lesion 
consist~ng of an urticarial papule on which is a small vesicle. 
There is intense pruritus, with lesions occurr~ng predom- 
~nantly on the trunk. Frequently, there is a central hemor- 
rhagic punctum in the beginning that rapidly turns into an 
ecchymosis with hemosiderin pigmentation. 

Other Mite-Related Dermatitis. Lepidoglyphus destructor 
is the hay mite. There have been outbreaks of Pyemotes 
boyle~ bites in homes fumigated for termites. Although mites 
do not appear capable of survival when forced to share an 
environment with term~tes, they thrive in locations in which 
there are termite carcasses. Vanill~sm is a dermatitis caused 
by Acarus siro and occurs in workers handling mn~lla pods. 

Copra itch occurs on persons handling copra who are subject 
to Drophagus longtor mite bites. Coolie itch is found in tea 
plantations in India and is caused by Rhizoglyphus parasi- 
hcus. It causes sore feet. Rat mite ~ t ch  caused by Ormtho- 
i~yssus bacoti, the bopical rat mite,may resultin an intensely 
pruritic dermatitis.This papulovesicular urticarial eruption is 
seen in workers in stores, factones, warehouse, and stock- 
yards.The rat mite may transmit endemic typhus, Rckettsial 
pox, equine encephalitis, tularemia, plague, and relapsing 
fever. Feather pillow dermatit~s is a pruritic papular derma- 
titis traced to the Psoropt~d carpet mite, Dei7natophagotdes 
scheremetewskyi, wh~ch may infest feather pillows. Finally, 
the house mouse mite, Allodemnnysst!~ (Liponyssoides) 
sangicineus, 1s the vector of Rrckettsia akan', the causative 
organism of rickettsialpox. 

- -  
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Order Scorpionidae 
Scorpion Sting Scorp~ons (Fig. 20-51) are different from 
other arachnids in that they have an elongated abdomen 

Fig. 20-51 Common 
Centruroides 
scorpion. 
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are found all over the world, especially in the tropics. 
They a+e nocturnal and hide during the daytime under table 1 
tops, in closets, shoes, and folded blankets. Ground scorpions 
mav burrow into mavel and children's sandboxes. The most " 
venomous species include Etyus semlatus, found in Brazil, 
Bz~thohrs tamuIus, found in India, Leiurus quznquestnatus 

\ and Androctonus massicauda, found in North Africa and 
southwestAsia, and Cenhrroides sufiussus, found in Mexico. 1 

Scorpions sting only by accident or in self-defense. The 
venom causes pain, paresthes~a, and vaiiable swelIing at the I ] Fig. 20-53 . . Brown 
site of the sting. The-sting of the Egyptian scorpion (Leiurn recluse sploer. 
qurnqztestrtatus) has a mortality rate of 50% in children.The 
neurotoxic venom may produce numbness at the strng site, 
laryngeal edema, profuse sweating and salivation, cyadosis, 
nausea, and paresthesia of the tongue. There is little or no 'I 

visible change at the slte of the sting. Death may occur from 
cardiac or respi~afory failure, especially in children, 

Treatment depends on the species and toxic symptoms. 
Antiarrhythmics, antiadrenegic agents, vasodilators, and 
calcium-channel blockem may be required. Antivenin is 
available for many species of scorpion. 

Bentur Y, et al: Evaluation of scorpion stings: the Poison enter trunk within few hours there may be chills, vomiting, 
perspective. Vet Hum Toxicol2003;46:10f3. violent cramps, delirium or partial paralysis, spasms, and 

lsmail M: Treatment of the scorpion envenoming syndrome: abdominal "gidity,The abdominal pains are frequently most 12-years experience with serotherapy. Int J Antfmfcrob sevarr and may be mistaken for appendicitis, colic, or food Agents 2003;21:130. poisoning.Taxic morbilliform erythema may occur. 
Order Arachnidae 
Arachnidism Spiders are prevalent throughout the 
world. Most are henefleial in humans, as they trap many 
Insects, but a few species are dangerous to humans. Many 
spider venoms are not well characterized, and 1n most cases 
of envenomation, the responsible spider is never identified. 
The Brazilian armed spider (Plroneuhia mgriventer) is well 
characterized. Its venom contains neurotoxins that may he 
fatal in children. 

Latmdectism The various species of Latrodectus have 
similar toxins and cause similar reactions in humans, The 
black widow spider, Latrodec$us mactans, is of chief concern 
in the continental US. It may also be found 1n the Caribbean 
Black widows are web-building spiders, and are commonly 
found in woodpiles and under outhouse seats. Theu venom 
is mom potent than that of related brown widow spiders, 
Latrodectus curacavie7ris is native to South America, and 
Australia and New Zealand have related red-black spiders 
(Lafrodechrs tnacfnm hasselt~). Latrodechrs tndistinctus is 
found in Africa, and the brown wldow, Latrodertus 
geometricus is native to southern Africa and Madagascar. 

The female Latrodectus mactans (Ei. 20-52) splder is 
13 mm long, shiny black, with a red hourglassshaped mark- 
ing on its ahdomen.The legs are long, with a spread of up to 
4 cm. The black widow spider is not aggressive, and bltes 
only when disturbed. Severe pain usually develops within 
a few minutes and spreads throughout the extremities and 

Antivenin is indicated for severe symptoms of envenoma- 
tion. Benzodiazepines reduce the associated tetany. 

Loxoscelism The brown recluse spider (Loxosceles 
reclusa) (Kg. 20-53) is the major cause of nenotic arach- 
uidism in the US. It fs most common in the lower M~dwest 
and Southwest. This reclusive spider may be identified by 
a dark, vioIin-shaped marking over the cephalothorax and 
three sets of eyes, rather than the usual four. It a light brown, 
about 1 cm long, with a small body and long delicate legs. It 
is found in storage closets, basements, cupboards, and among 
clothing. Outdoors it has been found in woodpiles, grass, on 
rocky bluffs, and in barns. It stings in self-defense. Loxosceles 
rufescerrs, Loxoscefes desert, and Loxoseales alizorrica 
cause lesser degrees of skrn necrosis. Loxosceles Zaeta occurs 
throughout Latin America and produces changes similar to 
those of Loxosceles recli~~u. The venom contains a phospho- 
lipase enzyme, sphingomyelinase D, which is the major toxin. 
Hyaluronidase contributes to a gravity-dependent spsead of 
the necrotic lesions. 

In the localized type of reaction, known as ~iccrotic 
cutaneous Loxoscelsm, extensive Iocal necrosis develops 
(IJig. 20-54).A painful severe edematous reaction occurs within 
the fint 8 h, with development of a bulla with surrounding 
zones of erythema and isshemia. In about a week the central 
portlon becomes dark, demarcated, and gangrenous. 
Systemic Ioxoscelism is rare, but may be assoc~ated with 
minor appearing bite reactions, Systemic toxic symptoms are 
associated with disseminated intravascular coagulation. 
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Fig. 20-54 Brown recluse spider bite. 

Treatment 
Treatment consists of rest, ice, and elevation.Tetanus toxnid 
should be given if the patient has not received the immuniz- 
ation within 1 0  years. Some data suggest a trend towards 
better outcome with injections of intralesional triamcinolone, 
and there are anecdotal reports of sparing of necrosis in the 
injected site, while the area above and below the injection 
site show necrosis. Antibiotics and conservative debridement 
may be needed for necrotic wounds. Dapsone has been used, 
but some studies show that it is no better than placebo, and 
it  may be toxic, especially in the setting of venom-induced 
hemolysis. 

Funnel web spiders Funnel web spiders include Tege- 
nana agreshs (the hobo spider or  aggressive house spider 
of the Pacific Northwest) and Afrax robusfus (the Sydney 
funnel web spider of Australia).Anstralian funnel web spiders 
are dangerous, hut antivenin is available 

Tarantulas (Lycosoidae: Theraphosidae) Tarantulas 
are large hairy hunting spiders. American species have urti- 
caking hairs that produce cutaneous wheal and flare reactions 
and embed in the cornea causing ophthalmia nodosa. 

Elston DM: What's eating you? Tarantulas (Theraphosldae) 
Cutis 2002;70:162. 

Elston DM: What's eating you? Latrodectus mactans (the black 
widow spider). Cutis 2002;69:257. 

Forrester ME, et al: Black widow spider and bmwn recluse 
spider bites in Texas fmm 1998 through 2002. Vet Hum 
Toxicol 2003:45:270. 

lsbister GK, et al: Latrodectism: a prospective cohort study of 
bites by formally identified redback spiders. Med J Aust 2005; 
1 ~9.4n7 .--.7-. . 

lsbister GK, et al: Funnel-web spider bite: a systematic review of 
recorded clinical cases. Med J Aust 2005 18:182:407 

Sarns HH, et al. Nineteen documented cases of Loxosceles 
reclusa envenomation. J Am Acad Derrnatol2001;44:603. 

Sams HH, et al: Necrotic arachnidism. J Am Acad Dermatol 
2001 ;44:561. 

Vetter RS, et al: Diagnoses of brown recluse spider bites 
(loxosceiisrn) greatly outnumber actual verifications of the 
spider in four western American states. Toxicon 2003;42:413. 

Fig 20-55 Snake bite. 

White J: Debunking spider bite myths. Med J Australas 2003: 
179:180. 

P ~ L U M  CHORDATA 
Stingray Injury 
The two stingray Iamilies (Dasyatidae and Myliobatidae) 
are among the most venomous fish known to man. Attacks 
generally occur as a result of an unwary victim stepping on 
a partially buried stingray.A puncture-type wound that later 
ulcerates occurs about the ankles or feet. Sharp, shooting 
pain develops immediately, with edema and cyanosis. 
Symptoms of shock may occur. 

Persons wading in shallow, muddy waters where stingrays 
may be found should shume their feet through the mud to 
frighten the fish away Successful treatment is usually 
attained by immersing the injured part in hot water for 30  to 
60 min.The water should be as hot as can be tolerated, since 
the venom is detoxified by heat. Meperidine hydrochloride 
administered intravenously or  intlamuseularly may be neces- 
sary. If the ulcer remains unhealed after 8 weeks, excision is 
indicated. 

Snake Bite 
Venomous snake bites are a serious problem in some parts of 
the world. In the US the rattlesnake, cotton-mouth moccasin, 
copperhead and coral snalce are the venomous snakes most . . 
frequently encountered. Patients are usually young men, 
with 98% of bites on the extremities, most often the hands 
or arms (Fig. 20-55). Nearly 30 enzymes are found in snake 
venom, most of which are hydrolases. Snake venom has 
elfects on the cardlovascular, hematologic, respiratory, and 
nervous systems. Local effects at the bite site include the 
rapid onset of swelling, erythema, and ecchymosis. In more 
severe reactions bullae and lymphangltis may appear. 
Fang marks are often visible and pain is common, except 
with Mojave rattlesnake bites. Antivenin is of great value. 
In addition antibiotics and antitetanus measures are often 
needed. 

Lizard Bite 
Helodenna stlspectum (the Gila monster) is found chiefly 
in Arizona and New Mexico. Another venomous lizard is 
the beaded lizard of southwestern Mexico (Helorler~na 
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hom'duiiz). Bites from these poisonous lizards may cause Gold BS, et al: Bites of venomous snakes. N Engl J Med 
paralysis, dyspnea, and convulsions. Systemic t o~ i c i t y  usually 2002;347:347. 
resolves spontaneously with supportive care within 1 or 2 Perkins RA, et al: Poisoning, envenomation, and trauma from 
davs. Death i s  rare.There is no antivenom. marine creatures. Am Farn Phvsician 2004:69:885. ~. ~ 
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Strirnple PD, et al: Report on e iven~rnat ion 'b~ a Gila monster 
with a discussion of nenom apparatus, clinical findings and 

Cantrell FL, et ai: Envenomation by the Mexican beaded lizard. treatment. Wilderness Environ Med 1997:Bi 11 - -. - -  

J Toxicol Clin Toxicol 2003;41:241. 
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CHAPTER 

2hronic Blistering Dermatoses 

In the noninherited chronic blistering (vesicular or bullous) 
dermatoses, the cause of blistering is an autoimmune 
reaction, and the pattern of immunofluorescence is critical in 
establishing the diagnosis. Usually, antibodies are bound 
in perilesional skin and at the site of the earliest lesions. 
Lesional skin often fails to demonstrate deposits, and lower 
extremity skin may be prone to false-negative reactions. 
Salt-split skin preparations are useful in determining the site 
of deposition of the autoantib0dies.A 1 M solution of NaCl 
predictably splits skin at the level of the lamina Incida. Local- 
ization of immune deposits to the roof or floor of this split 
is diagnostically useful. Immunoprecipitation and immuno- 
blotting have helped to define the molecular targets of the 
autoantibodies. 

Transient acantholytic dermatosis (Grover's disease) is an 
idiopathic nonimmune vesiculobullous disease that may 
mimic the histologic patterns of immunobullous disease, but 
shows no specific findings on direct immunofluorescence 
(DIF). Specific dermatoses of pregnancy are discussed under 
the differential diagnosis of herpes gestationis. 

Harman KE: New laboratory techniques for the assessment of 
acquired immunobullous disorders. Clin Exp Dermatol 2002; 
27:40. 

Kirtschig G,  et al: Management of bullous pemphigoid: 
recommendations for immunomodulatory treatments. Am J 
Clin Dermatol 2004;5:319. 

Mutasim DF: Management of autoimmune bullous diseases: 
pharmacology and therapeutics. J Am Acad Dermatol 2004; 
51 2359. 

Wojnamwska F, et al: Treatment of subepidemlal immunobullous 
diseases. Clin Dermatol 2001;19:768. 

PEMPHIGUS VULGARIS 

Clinical Features 
Pemphigus vulgaris (PV) is characterized by mucosal erosions, 
and thin-walled, relatively flaccid, easily ruptured hullae that 
appear on apparently normal skin and mucous membranes 
or on erythematous bases.The fluid in the bulla is clear at first 
but may become hemorrhagic or even seropurulent.The bullae 
rupture to form erosions. The denuded areas soon become 
partially or totally covered with crusts that have ltttle or no 
tendency to heal (Fig. 21-1) When they finally heal, lesions 
often leave hyperpigmented patches with no scarring. 

PV usually appears first in the mouth (60% of cases) or at 
the site of a hum or other skin injury. Other common sltes 
include the groin, scalp, face, neck, axillae, and genitals.The 
Nikolsky sign is present (intact epidermis shearing away 
from the underlying derm~s leaving a molst surface).'fhe sign 

is elicited by slight pressure, twisting or rubbing.The "bulla- 
spread phenomenon" (Asboe-Hansen sign) is elicited by 
pressure on an intact bulla, gently forcing the fluid to spread 
under the adjacent skin. 

Short-lived bullae quickly rupture to involve most of the 
mucosa w t h  painful erosions. The lesions extend onto 
the lips and form heavy, fissured crusts on the vermilion. 
Involvement of the throat produces hoarseness and difficulty 
in swallowing. The mouth odor is offenstve. The esophagus 
may be involved, and sloughing of its entire lining in the 
form of a cast (esophagitis dissecans superficialis) may 
occur, even when the cutaneous disease appears to be well 
controlled.The conjunct~va, nasal mucosa, vagina, penis, and 
anus may also be involved. Chronic lesions may involve the 
face, scalp or flexures (Fig. 21-2). Widespread cutaneous 

Ffg. 21-1 Nonhealing crusted lesions of pemphigus vulgails. 

Fig. 21-2 Nonhealing woslons of pemphigus vulgaris 
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Fig. 21-3 Pemphigus vulgaris. 

d~sease (Fig. 21-3) may cause death through sepsis or fluid 
and electrolyte imbalance. 

The dtagnosis is made by histology, immunofluorescence 
pattern of perilesional skin or plucked hairs, indirect immuno- 
fluorescence (IIF) testing of serum, or enzyme-linked 
~mmunosorbent assay (ELISA) testing for anti-desmoglein 
(Dsg)l and -Dsg3 autoantibodies. As in other autoimmune 
diseases, specific ant~bodies may be present in relatives of 
pat~ents with pemphigus who do not manifest any slgns 
of disease. 

Epidemiology 
PV occurs with equal frequency in men and women, usually 
in their fifth and sixth decades. It is rare in young persons. 
The condition occurs more often in Jewish people and those 
of Mediterranean descent. 

Etiologic Factors 
Antibodies in PV are most commonly directed against Dsg3. 
The presence of antibodies to both Dsgl and Dsg3 correlates 
with mucocutaneous disease. If autoantibodies a+e only 
directed against Dsg3, mucosal lesions predominate. Both 
humolal and cellular autoimmunity are important in the 
pathogenesis of skin lesions. Antibody alone can produce 
acantholysis, without complement or inflammatory cells. 
Both IgGl and 1gG4 autoantibodies to Dsg3 occur in patients 
with pemphigus, but some data suggest that the IgG4 anti- 
bodies are pathogenic. Plasminogen activator is associated 
with antibody-mediated acantholysis. Involved T-cells are 
usually CD4 dB cells that secrete a T-helper 2 F2)-l ike 
cytokiue profile, although.Th1 cells may also be involved in 
antibody production in chronic disease. IgG is found in both 
involved and clinically normal skin. C3 deposits are heavier 
in acantholytic areas. DIF may remain positive for years after 
clinical remission, and conversion to negative predicts 
sustained remission after withdrawal of therapy. Pemphigus 
may be associated with myasthenia gravis and thymoma. 

The PV antigen (130-kD transmembrane desmosomal 
glycoprotein) shows homology with the cadherin family 
of calcium-dependent cell-adhesion molecules. With IIF, 
circulating antibodies can be demonstrated in 80% to 90% 
of patients. Circulating intercellular antibodies may also 
be present in patients with thermal or actinic bums, and in 
patients with drug eruptions. These antibodies are not 

vivo and may be directed against ABO blood-group antigens. 
Penicillamine treatment of rheumatoid arthritis has 

induced pemphigus, most often of the foliaceous type. 
Nearly all the reported cases have had a positive DIF and 
more than half have had a positive IIF. Penicillamine and 
captopril may induce acantholysis in organ explant cultures 
in the absence of autoantibody. The doses responsible for 
induction of disease have ranged from 250 to 1500 mglday, 
and were taken for an average of 13 months before the 
onset of pemphigus.A long list of drugs, including captopril, 
enalapril, penicillin, thiopronine, interleukin (1L)-2, nifedi- 
pine, piroxicam, and rifampicin, have also been reported 
to induce pemphigus. Many drugs implicated in inducing 
pemphigus contain either a sulfhydryl or an amide group. 
Only 10% to 15% of patients with drug-induced pemphigus 
have had oral lesions. Most disease resolves when the medi- 
cation is discontinued, but some have persisted for many 
months. 

Many studies have indicated a genetic predisposition to 
pemphigus. Statistical analysis shows a skewed distribution 
of various HLA antigens. Most patients are of HLA phenotype 
DR4 or DR6. In addition, a HLA-DQ P restriction fragment 
has been identified in many patients with pemphigus. 
HLA-G is associated with pemphigus in Jewish patients. 
Thus, there may be a genetically inherited susceptibility to 
the disease. Additionally, a predisposition to develop other 
autoimmune diseases may occur in relatives of pemphigus 
patients. 

Histopathology 
The characteristic findings consist of suprabasilar acantho- 
lysis with ininepidermal blister formation.Acantholytic cells 
ate round and show no intercellular bridges. Regeneration of 
the epidermis occurs, and may cause the split to appear to be 
higher as cells regenerate beneath the cleft. At least some 
areas generally still demonstrate the characteristic tomb- 
stone row of basal keratinocytes underneath the bulla. An 
early intact bulla shows the most characteristic histology. 
Asboe-Hansen modification of the Nikolsky test may be 
used to extend the bulla beyond its original margin to where 
secondary regenerative changes have not taken place. 

In early disease, spongiosis with eosinophils may be noted 
in the epidermis, in the absence of acantholysis. In the sett- 
ing of immunobullous disease, spongiosis with eosinophils is 
more likely to represent pemphigoid than pemphigus, and 
immunofluorescent findings readily distinguish the two. 

DIF demonstrates a "chicken wire" pattern of intercellular 
IgG in perilesional skin or plucked hairs. C3 may also be 
present. The staining is uniform, not granular. IIF shows a 
similar pattern of staining. Prozone reactions occur, so the 
serum should be tested at a wide range of dilutions. Positive 
tests may be confirmed with ELISA assays for the antibody. 

Treatment 
Large-scale, prospective, double-blinded stud~es are lacking, 
and the management of PV is based largely on smaller open 
trials and clmical experience. A survey of 24 very experi- 
enced clmicians showed that half used prednisone in doses of 
1 mg/kg/day, while half used higher doses.Adjuvant stemid- 
sparing agents were commonly used, with almost half of the 
respondents reportmg the use of azathioprine. Because of its 



tolerabihty and simpler dosing schedule, mycophenolate 
mofetil is now used very commonly in place of azathiopnne. 
Other agents used less commonly include cyclophosphamide 
and methotrexate. Almost 40% of the clinicians aimed to 
replace prednisone with a steroid-sparing agent, while others 
were conrent to continue a low dose of prednisone. The 
survey suggests that wen among the wodd's experts, there is 
significant variation in how this difficult disease is managed. 

Most agents used are immunosuppressive, although the 
mechanism of action may not merely be swppression of 
T-celk and antibody production. Methylprednisolone can 
directly block pemphigus antibody-induced acantholysis. 
It also upregulates expression 01 the genes encoding Dsg3 
and periplakm, increases measurable levels of E-cadherin, 
Dsgl and nsg3, and interferes with phosphorylation of these 
adhesion molecules. Many of these effects antagonize those 
of pemphigus antibodies. 

Topical Treatment 
The skin lesions are extremely painful in advanced cases. 
When there are extensive raw surfaces, prolonged daily 
baths are helpful in removing the thickened crusts and 
reducing the foul odor. Silver sulfadiazine (Silvadene) 1%, 
wide& used for local therapy of bums, is an effective topical 
antimicrnhial agent, suitable lor treatment of limited disease, 
Silver nitrate-impregnated cotton batting, manufactured lor 
bum units, can be used in mote extensive disease. Very 
localized areas can be treated with silver nitrate-impregnated 
dressings such as Aclicoat 7 or Aquacell Ag. Painful uicer- 
ations of the lips and mouth may benefit fmm topical 
application of a mktnre of equal parts of Maalox and elixir 
of diphenhydramine hydrochloride (Benadryl) or viscous 
xylocaine, especially before meals. The various commercial 
antiseptic mouthwashes are helpful in alleviating discomfort 
and malodor. Potent topieal corticosteroids and topical 
tacrolimus have been successful in some patients with 
limited disease. 

Systemic Therapy 
A common method of treatment for severe disease would be 
to begin with doses of prednisone adequate to contra1 
the diseasa High doses of prednisone (100-150 mg) are 
sometimes needed, but prolonged high doses are associated 
with Lrgnificant morbidity and mortatafity,so adjuvant therapy 
should be started early. During &e early phase of therapy, 
if a prednisone dose of 1 mglkglday proves inadequate, the 
dose is rommonly increased to a split dose ol 1 mg/kg twice 
a day. Mycophenolate mofetil is commonly chosen as a 
steroid-sparing agent ac a dose of 1 to 1.5 g mice a day. 
Gastrointestinal intolerance is the most common side effect, 
and blood counts must be monitored. If the disease does 
not respond, e~ther plesmapheresis or intravenous immuno- 
globulin ( M G J  is added to the regimen.Azathiiptineis less 
expensive than mycophenolate mofetil, and is commonly 
used as an alternative when cost is an overriding issue. It is 
best dosed based on measurement of the patient's thiopunne 
methyltransfesase (TPMT) level. The majority of patients 
metabolizes the drug quickly, and may be underdosed if 
TPMT is not measured. Patients with high levels of the 
enzyme may require 2.5 to 5 mglkgtday. Patients with mid- 
range levels a= treated with 1 to 3 mglkglday. Patients who 
are deficient in the enzyme may be treated with very low 

doses, or with a diEewnt agent. Allopurinol interferes with 
metabalism of the drug and inseased serum levels may lead 
to toxicity. Patients with refractory disease may be t r e e d  
with cyclophospbamide, either alone or in conjunction 
with plasmapheresis. Plasmapheresis alone is followed by 
rebound of antibody production, but the rebounding elom 
of plasma c&s issensitized to the effects of cytotoxic agents, 
Both daily cyclophosphamide dosing and pulse dosing 
schedules can be used. Pulse dDsing is usually given with 
MESNA rescue and is associated with less bladder toxicity. 
Both dosing schedules shonld be pfanned earIy in the day 
with vigorous hydration to minimize the risk of bladder toxi- 
clt5 Blood counts must be monitored closely. Other risks 
of therapy with high doses of corticostetujds and immnno- 
suppressants include diabetes, infection, hypertension, and 
cardiorespiratoty disease. AIl of these risks must be moni- 
tored, and all patients must receive gentle wound care and 
fluid and electmlyte management. In patients who cannot 
tolerate cyclophosphamide, cklorambudl has been used, but 
IS associated with a greater risk af hematologic malignancy. 
In addition to the use of M G  as an adjuvant to conventional 
therapy, it has also been used as monotherapy. Onset of 
anion is fiilrly rapid, and may be seen within 1 to 2 weeks. 

The sooner the diagnosis is estabIished and the sooner 
treatment is given, the more favorable the prognosis. The 
therapeutic effects are estimated by the number of new 
lesions per day and the rate of healing of the new lesions. In 
patients mth and D6g3 antibodies, mucosal disease may still 
be active when cutaneous disease appears to he in remission. 
Pemphigus antibody tlless can Be perfoned on esophageal 
snbstmte, watching for a fall in titer. If after 4 to B weeks of 
treatment new blister formation is not suppressed, predni- 
sone dosage may be increased to 150 mglday. Dosage adjust- 
ments are, of course, made more frequently and aggressively 
in sevete, prop~essive disease. Dividing the daily dose will 
usually result in greater efficacy, but will also result in greater 
adrenal suppression. Additionally, intravenous pulse therapy 
with msgadose corticostemids (Soln-medrol) at a dose of 
1 g/day over a period of 2 to 3 h, repeated daily for 5 days, 
may be employed for cam that are unresponsive to om1 
doses. Untieated asease is commonly fatal, bat the elimician 
should *emember that in tseated patients, side effects of 
therapy are the most common cause of death.Adjuvant thempy 
to decrease steroid dependence bas reduced moftalrty. 

Mediation is continued until clinical disease is suppressed 
and pemphigus antibody disappears from the serum. Once 
the antibody is no longer present, a DIP test is repeated. 
A negative DIF is predictive of sustained remission after 
withdrawal of therapy. 

Immunosuppressant therapy alone has been reported a3 a 
successful treatment of early stable PV. If a contraindication 
to the use of corTicosternids exists or only limited disease is 
present, these g a y  be used as single agents-Ingeneral, how- 
ever, combined treatment with corticosteroids is supenor in 
gaining early control of rhe disease. 
Dexamethasone-eyclophosphosphamide therapy was studied 

in 32 patients with PV. Monthly pulses consisted of inkin- 
venous dexamethasone (136mg) for 3 consecutive days 
monthly with intravenous cyclophospham%de (500 mg) on 
the second day. Daily oral cydophosphamide (50 mg) and 
oral tapered cwrses of oral corticostemids were given in the 
intervals between the pukes.Al1 patients responded. Partial 
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Lc,,,,,.,,,., ,,,, .,,,,, ,,,,, .,, ., ,ight pulses. From 8 to 32 Harman KE, et al: Guidelines for the management of pemphigus 
pulses were required to achieve complete remission. The vulgaris. Br J Dermatol2003,149:926. 
duration of pulsed therapy correlated with both the disease Heaphy MR, et al: Dapsone as  a glucocorticoid-sparing agent in 
severitv and the time to achieve remission. maintenance-phase pemphigus vulgarrs. Arch Dermatol2005; 

~ ra i cyc lo~bos~hamide  was successful rn 17 of 20 patients 
who had failed therapy with predn~sone and an anti- 
metabolite. The median time to achieve complete remission 
was 8.5 months, and the median durat~on of treatment was 
17 months. Plasmapheresis was used in nine patients. 
Hematuria developed in five patients and in six infections 
were noted. One patient developed bladder cancer 15 years 
after therapy. 

Intramuscular or oral gold are no longer commonly used. 
Gold is less effective than immunosuppressive therapy, but 
its advantages include lack of carcinogenicity and infertility. 
A minimum of 6 months is required to judge the effective- 
ness of gold therapy. Inflix~mab or rituximab, an anti-CD20 
monoclonal antibody, have been used successfully in several 
with refractory disease, hut may be associated with serious 
infections. Extracorporeal photochemotherapy has been 
used m a few patients, and dapsone may have some value 
as a stemid-sparing agent. Nicotinamide and tetracycline 
can be tried in patients with milder disease. In one study, 
it was successful in two of six patients. In another study, it 
was only successful in 1 of 10 patients. Data on the effective- 
ness of cyclosporin have been mixed. Etanercept has also 
been used. 

PEMPHlGUS VEGETANS 
Pemphigus vegetans may present as localized plaques in the 
scalp, or in two classic forms, the Neumann type (which gen- 
erally begins and ends as typical pemphigus) and Hallopeau 
type (which usually remains localized). Both types show 
~seudoe~itheliomatous hvoemlasia. and the Hallooeau .. . 
type is characterized by eosinophil microabscesses within 
the epidermis. 

Pemphigus vegetans may begin with flaccid bullae that 
become erosions and f o m  fungating vegetations or papillo- 
matous proliferations, especially in body folds or on the 
scalp. The tongue often shows cerebriform morphologic 
features early in the course. At tunes there is a tendency for 
the lesions to coalesce to form large patches or to arrange 
themselves into groups or figurate patterns. 

The laboratory findings, etiologic factors, epidemiology, 
pathogenesis, and treatment of pernphigus vegetans are the 
same as those for PV. Captopril-induced pemphigus vegetans 
has been reported. 

Pemphigus vegehs  must he Merentiated Oom other condl- 
tions characterized by pseudoepithehomatous hyperplasia 
and microabscesses, including halogenodema, chromoblasto- 
mycosis, blastomycosis, granuloma inpinale, blastomycos~s- 
lilse pyodema, conyloma lata, and amebic granulomas. 
The Hallopeau type 1s dist~ngulshed by the presence of 
eosmophils, and both types by immunofluorescent findings. 
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the treatment of refractory pemphigus - an update Eur J 
Dermatol 2005;15:224. 

Cummins DL, et a[: Oral cyclophosphamide for treatment of 
pernphigus vulgans and foliaceus. J Am Acad Demlatol 
2003:49:276. 
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Virgol~ni L, et al: Anti-CD20 monoclonal antibody (ntuxirnab) in A variant of pemphigus that has dinical features suggestiw 
ihe treatment of autoimmune diseases. %ac@ssful result in of dermatihs herpetiIonnis but has immunologic features of 
refraotory pemphigus vulgaris: report of a .case. Haemato- pemphigus has been called herpetrfom pemphigus. Most 
logica 2003:86:ELT24. of these patients represent a clinical vanant of PF, with the 

remainder being PV patients. A fm have also demonstrated 

PEMPHIGUS FOUACEUS 
Pemphigus foliaceus (PE) is characterized by flaccid bullae 
and IocaIiid or generalized exfoliation. Antibodies target 
Dsgl. Lesions start as mall, flaccid bullae that rupture 
almost as they evolve to form crusting, below which is a 
moist surface with a tendency to b1eed.A Niiolsky sign may 
be easily elicited by rubbing the skin (Fig. 21-4).Aftera time, 
the exfoliative cl~aracteristics predominate, with few bnllae 
(Fig. 21-5). Adherent scale crusts may resemble corn flakes 

Fig. 21-4 Pemphigl oeus. 

Fig. 21-5 
Pernphigus 
foliaceus. 

desmocollin antibodies. 
The Nikolsky sign is present in PF. Oral lesions are rarely 

seen, and then only as superficial erosive siomatitis. 'Ibis 
may be because Dsg3, present throughout the epithelium, is 
unaltered in PF and provides enough adherence to maintain 
clinical integrity. Several patients have been described whose 
clirrical picture shifted from PF to PV or vice versa, with an 
accompanying change in antibody pmfile. 

Most patients with PF are not severely ill.They complain 
of burning, pain, and pruritus, 'Ibe lesions may persist 
for many yean without affecting general health. PF occum 
mostly in adults between 40 and 50 years of age, but has also 
been reported in children. The sexes are affected equally. 
Prwalence of PF in people of Jewish heritage is much less 
than with PV. The drugs listed under PV more commonly 
induce PF. 

The principal histologic 5nding consists of acanthoiysis in 
theupper epidermis, usually in the gmnular layer.The stratum 
corneum may be missing entireb, 01 separated from the 
underlying epidermis. Individual elongated acantholytic cells 
are noted above the epidermis or clinging to the underside of 
the shatum comeum. 

DIF demonstrates intercelluIar igG throughout the 
epidermis, although the deposits may be somewhat more 
prominent in the upper epidermis. IIF is positive in most 
patients, aWough prozone reactions occur and a wide range 
of dilutions should be tested, A sensitive and specific ELISA 
for detecting antibodies to Dsgl is now available to confirm 
positive IIF results. Patients with a distinct clinical picture 
of PF or PV may have a mix of antibodtes. Western biot has 
shown Dsgl in roughly 86% of PF patients and 25% of PV 
patients. ELISA has shown anti-Dsgl antibodies in up to 
71% of PFpatients and in 62% of PV patients. In one study* 
antibodies to Dsg3 were detected in 19 of 276 patients with 
PF and fogo selvagem who had only cutaneous disease. 
The antibody was rapable of producing disease in laboratory 
animals, suggesting they were pathogenic in the PF patients. 
Thesefore, ELISA studies must always be interpreted m the 
context of clinical, histologic, and irnmunofluorescence find- 
ings, In PV, Dsg3 mediates mucosal disease and cutaneous 
disease is associated with antibodies to Dsgl. A shift to 
predominantly Dsgl antibodies has accompanied a clinical 
shift from PV to PE 

D ~ g l ,  the antigen in PF, was first identified by immuno- 
precipitation consisting of polypephde~ of molecuIar weight 
260, 160, and 85 kD, The 260-kD molecule is a complex 
of the 164- arid 85-kD polypeptides. The PF antibody b~nds 
to a 160-kD glycoprotein extracted from normal epjdermis. 
This glycoprotein is identical to Dsgl. The 85-kD glyco- 
protein is plakoglobulin, a desmosomal and adherens 
junction-associated molecule. 

Desmogleins are cadherin-type adhesion moIecules found 
in desmosomes.The N-terminal extracellular domain of Dsgl 
contains the dominant autoimmune epitopes in both PF and 
PV.Antihodies include both lgGl and &G4 subdasses. IgG4 
antibodies appear to be pathogenic in most patients. In a 
subset of patients, IgC1 autoantibodies are pathogenic. 
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Treatmr, .. fl ...-.-.--. .n addition, crusting and impetiginous lesions 
Treatment is similar to that for PV. In [act, many clinical trials appear amid bullae on the scalp, chest, and extremities. In 
include patients with both diseases. PF patients are generally most patients, the disease runs an indolent course. 
less ill, and may not need oral corticosteroid therapy. Dapsone The histopathology is that of pemphigus foliaceus. DLF 
and hydroxychloroquine may be useful, either alone in mild shows IgG and complement localized in both intercellular 
cases or  to reduce the steroid dose level. Nicotinamide and and basement membrane sites.At the demoepidermal junc- 
tetracycline may be more effective than in PV.Azathioprine, tion, the deposits are continuous and granular, asin lupus. In 
mycophenolate mofetil, or cyclophosphamide may be the epidermis, they resemble those of pemphigus. The anti- 
needed, just as in PV. Rituximab, IVIG, and immunoablative nuclear antibody is present in low titer in 30% of patients. 
high-dose cyclophosphamide without stem cell rescue have Patients have demonstrated anti-Dsgl but not anti-Dsg3 auto- 
been used for refractoty disease. Immunoadso~ption with antibodies.Additiona1 autoantibodies may be directed against 
tryptophan-linked polyvinylalcohol adsorbers or adsorption bullous pemphigoid antigen 1 (BP230) and periplakin. 
with plant lectins, such as wheat germ agglutinin, have been Patients often respond to low doses of prednisone, andmay 
effective in animal models and hold promise as adjuvant respond well to topical steroids and sunscreens. Immuno- 
therapy. suppressants may be needed in severe cases. 

ENDEMIC PEMPHIGUS (FOG0 SELVAGEMI 
Endemic pemphigus is found in tropical regions, mostly in 
certain interior areas of Brazil. Fifteen percent of cases are 
familial.The disease is common in children, adolescents, and 
young adults, with about one-third of cases occurring before 
the age of 20 and two-thirds by the age of 40. The initial 
lesions may be flaccid bullae, but later lesions are eczema- 
toid, psoriasiform, impetiginous, or seborrheic in appearance. 
The mid-facial areas may be involved. Melanodema and 
vemlcous vegetative lesions are not unusual, and exfoliative 
dermatitis may occur. The mucous membranes are not often 
involved. The Nikolsky sign is present. The disease is often 
seen in those with arthropod exposure, and may be initiated 
by an infectious agent, possibly carried by mosquitoes or 
black flies. Histologically and immunohistologically, fog0 
selvagem is identical to PF. Peripheral blood mononuclear 
cells from patients produce more IL-1P than those from 
healthy c0ntrols.A strongTh2 bias is also observed. 

A distinct subset has been described in a rum1 area in 
north-eastern Colombia.This subset differs from previously 
described forms of endemic pemphigus, and shares some 
immunoreactivity with paraneoplastic pemphigus. It is not, 
however, associated with malignant tumors. Clinically, the 
disease resembles Senear-Usher syndrome. A systemic form 
may affect internal organs and has a poorer prognosis. 
All patlents appear to have antibodies to Dsgl. In addit~on, 
many secl react with desmoplakin I, envoplakin, and peri- 
p1akin.A few Brazll~an sera also react with plakins. None of 
the Colombian patients' sera reacted w ~ t h  Dsg3, but about 
half of Brazilian pat~ents' sera react with Dsg3.This area of 
Colombia is a m~ning region and the population 1s exposed 
to high env~ronmental levels of mercuric sulfides and 
selen~des; these compounds have been found in the skm of 
patients with the disease. 

PEMPHIGUS ERYTHEMATOSUS 
(SENEAR-USHER SYNDROME) 
In Senear-Usher syndrome, the early lesions are circum- 
scribed patches of erythema and crusting that clinically 
resemble lupus erythematosus and are immunopathologi- 
cally positive for the lupus band in 80% of pat~ents. The 
lesions are erythematous and thickly crusted, bullous, or 
even hyperkeratotxThese are usually localized on the nose, 
cheeks, and ears, s~tes frequently affected by lupus e~ythe- 
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PARANEOPLASTIC PEMPHIGUS 
In 1990.Ar1halt et al described five vatients with onderlvina . - 
neoplasms who presented with painful mucosal ulcerations 
and polymorphous skin lesions, which progressed to blister- 
ing eruptions on their trunk and extremities. Most patients 
described since then have has associated neoplasms or 
Castleman's disease. The mucosal lesions pf paraneoplastic 
pemphigus (PNP) may appear lichenoid or more commonly 
Stevens-Johnson-like with crusting of the lips. The skin 
lesions may appear as erythematous macules, lichenoid 
lesions, erythema multiforme-like lesions, flaccid bullae, 
and erosions typical of pemphigus, or tense, more deep-set 
bullae. 

Histologically, the lesions demonstrate epidermal acantho- 
lysis, suprabasal cleft formation, dyskeratotic keratinocytes, 
and vacuolar change of the basalar epidermis. Biopsies that 
demonstrate both acantholysis and lichenoid change or 
individual cell necrosis should raise the suspicion of PNP. 

DIF reveals IgG and C3 deposition in the intercellular 
spaces of the epithelium. IIF shows a similar pattern in a 
wide range of stratified squamous epithelium and transi- 
tional epithelium (such as rat bladder). About 25% of cases 
will he negative and some erythema multiforme may be 
falsely positive. Immunoprecipitation is the definitive test. It 
reveals a complex immune response with autoantibodies 
directed against four high molecular weight keratinocyte 
proteins. Antibody targets include desmoplakin 1 (250 kD), 
envoplakin (210 kD), the major plaque protein of hemi- 
desmosomes BPAgl (230 kD), and periplakin (190 KD). 
Many cases also recognize an additional antigen at 170 kD. 
Finally, by ELISA testing, antibodies to Dsg3 and Dsgl are 
frequently present. On DIF, some cases also demonstrate 
a linear or granular IgG andlor C3 at the basement 
membrane zone. 

Whereas the dominant epitopes in PV reside in N-terminal 
regions of Dsg3, epitopes on Dsg3 in PNP are distributed 
more broadly through the extracellular domain. The N- 
terminal domains are still recognized more frequently than 
the C-terminal domains. IgG subclasses in PNP are IgGl and 
IgG2 dominant, contrasting with the IgG4 dominance in PV. 
There is a significant association in PNP with HLA-DRBl*03 
allele (61.5% of those studied). In one study, eight of nine 
fatal PNP cases had distinctive cell surface antibodies detected 
in a beaded pattern by complement indirect immunofluo- 
rescent (CIIF) tests on monkey esophagus. Three long-term 
survivors with PNP lacked this pattern, suggesting the test 
may have prognostic value. 

A wide variety of both benign and malignant tumors 
are seen in these patients, and some have no identifiable 
neoplasm. The most common associations are non-Hodgkin 
lymphoma, chronic lymphocytic leukemia, Castleman tumor, 
sarcoma, and thymoma. Most reported patients die from 
their tumor. Otheers have died from bronchiolitis oblitemns. 

Therapy for the bullous dermatoses with prednisone and/ 
or immunosuppressive agents should be balanced with treat- 
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merit of the tumor. Immunoablative h~gh-dose cyclophospha- 
mide w~thout stem cell rescue, cydosporin A, plasmapheresis, 
~mmunoapheres~s, and r~tuximab have been successful in 
some cases. 
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In 1985, Huff et al reported the case of an elderly man with 
a chronic bullous dermatosis with unique histologic and I 
immunopathologic findings. Clinically, there were general- 
ized flaccid bullae, which rapidly ruptured and crusted.There 
was no scarring when the dermatosis healed. No mucosal 
lesions were present, and the distal extremities, face, and 
neck were spared. Neither grouping nor symmetry were 
present. Histologic findings consisted of neutrophilic exo- 
cytosis and in some areas neutrophils arranged in a linear 
fashion at the dermoepidermal junction. Later, intraepi- 
dermal abscesses were formed; no acantholysis was present. I 
DIF repeatedly showed an intercellular deposition of IgA 
within the epidermis, with minimal staining of the basal 
layer. No circulating antibodies were found. 

Since this report, many additional patients with intra- 
epidermal IgA deposition have been described. They have 
been classified as belonging in two subsets, one closely 
mimicking pemphigus and the second simulating subcorneal 
pustular dermatosis (SPD). The former starts with vesicles 

I 
that become pustular within a few days, enlarge pen'pherally, 
rupture in the center; then form a crust. Continued periph- 
eral vesiculation may lead to a flower-like appearance. The 
head, neck, and trunk are frequent sites of involvement. 
In some patients, the condition is induced by ultraviolet 
(UV)A light.The second subset presents much like Sneddon- 
Wilkinson disease, with serpiginous and annular pustules. 
Some cases have been induced by granulocyte-macrophage 
colony-stimulating factor. 

Histologically, intmepidermal bullae with neutrophils, 
some eosinophils, and acantholysis are seen. DIF shows 
intraepidermal IgA deposition, usually throughout the 
epidermis and IIF may reveal circulating autoantibody that i 
binds to the same location. There is evidence that the IgA 
specificity in individual cases may be directed at either Dsgl 
or Dsg3. Some patients have concurrent IgG intercellular 
antibodies directed at Dsgl, and some have a monoclonal 
IgA gammopathy.The antigen in SPD-type IgA pemphigus is , 
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desmocollin, a type of desmosomal cadherin. Some patients 
have a circulating IgA monoclonal gammopathy. 

Therapy with topical corticosteroids may be effective in 
mild cases. Dapsone is often effective, and may be so even at 
doses as low as 25 mg/day. Oral corticosteroids may be 
necessary, and some resistant cases have required immuno- 
suppressive agents and plasmapheresis. Colchicine, acitretin, 
adalimumab, mycophenolate mofetil, and isotretinoin have 

I 
been effectlve in some patients. 
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BULLOUS PEMPHIGOID 
Clinical Features 
Bullous pemphigoid (BP) was described by Lever in 1953. 
Clinically, it is characterized by large, tense, subepidermal 
bullae with a predilection for the groin, axillae, trunk, thighs 
(Fig. 21-6) and flexor surfaces of the forearms. Key features 

Fig. 21-7 Urticaria1 
pemphlgo~d. 

distinguishing BP from other immunobullous diseases 
include subepidermal separation at the dermoepidermal 
junction, an inflammatory cell infiltrate that tends to be 
rich in eosinophils, and antibodies directed against two 
hemidesmosomal antigens, BP230 and BP180. 

After the bullae rupture, large denuded areas are seen, but 
the bullae and denuded areas do not tend to increase in size 
as they do in PV. Instead, the denuded areas show a tendency 
to heal spontaneously. In addition to the bullae, there often 
are erythematous patches and urticarial plaques (Fig. 21-7), 
with a tendency to central clearing. These patches and 
plaques may be present without bullae early in the course of 
the disease. Later, bullae often occur on an urticarial base. 
Sometimes, targetoid lesions are present. 

BP may begin at a localized site, frequently on the shins. 
The disease may also be limited to areas of radiation therapy, 
burns or plaques of psoriasis (Fig. 21-8). It may remain 
localized throughout the course of the disease or eventuate 
in generalized pemphigoid. Cases of the localized disease in 
which a vesicular eruption is limited to the palms or soles 
(dyshidrosiform pemphigoid) are occasionally observed. 
Young girls may present with localized vulvar erosions and 
ulcers that resemble the signs of child abuse (Elg. 21-9).These 
localized varieties have been shown to have circulating IgG 
antibody, which immunoprecipitates the 230-kD BP antigen. 
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Fig. 21-9 Vulvar in contrast to pemphigus antibodies, which fail to do so. 
pemphigoid. Complement is activated by both the classic and alternate 

pathways. No close correlation exists between the titer of 
antibodies and clinical disease activity, 

Passive transfer mouse models suggest that subepidermal 
blistering is initiated by anti-BPI80 antibodies. Blister 
formation involves complement activation, mast cells, and 
neutrophils. Basement membrane zone damage is caused by 
proteinases and reactive oxygen species released by the 
infiltrating neutrophils. 

The site of IgG binding has been localized to the lamina 
lucida, with accentuation near l~emidesmosomes. BP antigen 
1 (BPAgl) is synthesized by the keratinocyte and is an intra- 
cytoplasmic hemidesmosomal plaque protein of molecular 
weight 230 IcD with disulfide-linked chains. The second BP 
antigen (the 180-kD BPAg2) is a transmembrane protein 
with a long C-terminal collagenous domain thatpmjects into 
the extracellular region below the hemidesmosome. The 
antibody to BPAg2 is the primary pathogenic factor. 
The noncollagenous (NC) 16A domain harbors the major 
epitopes of autoantibodies in BP. A predominance of the 

I IgG4 subclass has been obsenred in several studies. In addi- 
tion to this humoral response, infiltrating T-helper lympho- 
cytes with a mixedThllTh2 cytokine profile may play a role 
in blister formation. Peripheral blood eosinophilia is present 

Many other variants of BP have been described. A vesi- in 50% of pemphigoid patients. 
cular variant manifested by tense, small, occasionally grouped BP has occasionally been reported to be associated 
blisters is termed vesicular pemphigoid. Other patients, with other diseases, such as diabetes mellitus, rheumatoid 
mostly women, have papules and nodules of the scalp and arthritis, PF, dermatomyositis, ulcerative colitis, myasthenia 
extremities, with sparing of the mucous membranes, in a gravis and thymoma. Drugs have been reported to induce 
pattern resembling prurigo nodularis (pemphigoid nodularis). BP; these include penicillamine, furosemide, captopril, 
Cases resembling pemphigus vegetans, but with IgG and C3 penicillin, sulfasalazine, nalidixic acid, and enalapril. 
at the basement membrane zone, are occasionally observed 
(pemphigoid vegetans). Erythroderma may be present Histopathology 
(erythrodermic pemphigoid) or there may be no bullae at all The histologic changes are characterized by subepidermal 
(nonbullous variant).The latter type may present as general- bullae, by the absence of acantholysis, and by a superficial 
ized pruritus, pruritic eczema or urticaria1 eruptions with dermal infiltrate containing many eosinophils.The amount of 
peripheral eosinophilia. Overall, incidence of oral involve- inflammatory inSiltrate varies, and individual bullae may be 
ment is about 20%, but involvement of the pharynx, larynx, "infiltrate poor" or "infiltrate rich."Often the infiltrate con- 
nasal rnucosa, vulva, urethra, and eye is rare. tains many eosinophils, although neutmphil-predominant 

BP occurs most frequently in the elderly.The age of onset cases exist. Spongiosis with eosinophils occurs more 
averages 65 to 75 years. It also occurs, however, in young frequently than in pemphigus. Urticaria1 lesions often 
children with clinical and pathologic findings similar to those demonstrate eosinophils lined up along the dermoepidermal 
in adults. Many of these cases begin with hand and foot junction. 
bullae. Facial involvement may be somewhat more common Atypical presentations are fairly common. In one study of 
in children. In children, the course of disease is usually under 23 new cases of BP, only 7 of 22 biopsy specimens showed 
1 year, with most cases lasting 5 months or less. subepidermal blister formation, and only 12 of these had a 

In patients with lichen planus, a bullous eruption similar predominance of eosinophils in the blister cavity. In 23% of 
to BP may develop. This condition, called lichen planus patients, the biopsy was not particularly suggestive of BP. 
pemphigoides, is sometimes related to the 230-kD antigen, DIF, IIF, immunoblot analysis and ELISA are critical in 
the 180-kD antigen, or a unique 200-kD subepidermal antigen. establishing the diagnosis in such cases. 
A nonscaning eruption with acute onset, widespread erosions DIF is a more sensitive test than IIF, just as in pemphigus. 
and severe mucous membrane involvement resembling toxic In a positive test, continuous linear (tubular or toothpaste 
epidermal necrolysis or PV has been referred to as anti-pl05 pattern) IF is seen along the basement membrane zone. IgG 
pemphigoid. Linear IgG and C3 are noted at the basement andlor C3 are best found in perilesional skin. False-negative 
membrane zone. The 105-kD antigen is found in the lower tests are somewhat more common on the lower extremities. 
portion of the lamina lucida. A positive DIF test is found in nearly 100% of patients, with 

C3 most commonly present and IgG present in about 80% 
Etiologic Factors of cases. IgA and IgM are occasionally present. 
Circulating basement membrane zone antibodies of the IgG About 20% of patients have negative staining for IgG on 
class are present in approximately 70% of patients with BP. DIF, even though C3 is present. In some of these patients, 
In most instances the antibodies fix complement in vitro, IgG may be present at subthreshold levels- which cannot 
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be detect-. ....,, ..., ...,,. ,ubclass, IgL,, ...,.., limite- 
reactivity with most commercial antihuman IgG conjugates. 
Double sandwich antibody immunofluorescence methods 
have been developed that offer greater sensitivity for IgG4 
antibodies. 

All histologic features present in BP may also be seen in 
epidermolysis bullosa acquisita (EBA); therefore, immuno- 
fluorescence testing on salt-split skin is required to differen- 
tiate EBA from BP. C3 deposition is nearly always present 
in BP, whereas it may be absent in EBA. q p e  1V collagen 
mapping in BP localizes to the base of the blister. In EBA it 
stains the roof. 

Bullous scabies can also mimic both the histology and DIF 
findings of BP. 

Treatment 
Relatively few controlled trials have been performed, and 
many recommendations are based on experience and 
consensus of opinion. A Cochrane Library search strategy 
identified seven randomized controlled trials through 2003. 
A total of 634 patients were enrolled in the trials. One 
comparing prednisolone, 0.75 mglkglday, with prednisolone, 
1.25 mglkgl day, found no statistical difference between the 
two. The same was true of a trial comparing methylpredni- 
solone with prednisolone. Higher doses of prednisolone were 
associated with more severe side effects in these studies. 
Two trials confirmed that adjuvant therapy with azathioprine 
or plasma exchange could reduce the required steroid dose. 
Another trial failed to confirm the superiority of combina- 
tion treatment (with either azathioprine or plasma exchange) 
over steroid alone, and one trial found no statistically signi- 
ficant difference between prednisone and a combination of 
tetracycline and niacinamide. n ~ e  steroid-treated group had 
more side effects. 

Another study compared ultrapotent topical corticosteroid 
treatment (clobetasol propionate cream 40 glday) with oral 
prednisone (0.5-1 mglkglday). In those with severe disease, 
the l-year survival rate was better in the topical cortico- 
steroid gmup (76% vs 58%). Disease contml at 3 weeks was 
also better in the topical steroid group (99% vs 91%). Side 
effects were common in both groups, but more common in 
the prednisone group (29% vs 54%). Among those with 
moderate disease, there were no significant differences 
between the two groups. 

Even is those with extensive disease, topical corticosteroid 
treatment should be attempted. Prednisone has long been 
the standard approach, but the complication rate must he 
weighed carefully, especially in those with severe disease. 
Oral therapy with tetracycline (500 mg four times a day) 
combined with niacinamide (500 mg three times a day) is 
effective in some cases. It should be noted that occasional 
patients with BP may respond to tetracycline alone or nicoti- 
namide alone. Dapsone is also effective in some patients. 
Immunosuppressive therapy may still be necessary in 
resistant cases, either in combination with systemic or topi- 
cal steroids, or as sole therapy. Azathioprine has been used 
most commonly, but mycophenolate mofetil is being used 
more commonly. Methotrexate, cyclophosphamide, chloram- 
hucil, IVIG, and cyclosporin have also proved effective in 
some patients. In exceptionally severe cases, pulse therapy 
with methylprednisolone (15 mglkg in 16  mL of bacterio- 
static water over a period of 30-60 midday for three doses) 

can b- .-$idly  effect^,^. --...- patients mu, -..- .--,-..- 
to dapsone or sulfapyridine. These agents tend to be more 
effective in neutrophil-rich pemphigoid. Oral erythromycin 
and topical macrolactams have proved effective in some 
patients. 

Double-filtration plasmapheresis (DFPP) may be more 
effective than conventional plasma exchange, possibly by 
removing pathogenic cytokines. DFPF reduces a variety of 
cytokines, including IL-8, MIP-la, TNF-a and IL-2. IVIG 
produces faster clearance of antibody titers, and may be 
helpful in inducing and maintaining remission. 

Course and Prognosis 
BP is usually self-limited over a 5- to 6-year period. This 
period is generally a year or  less in children. Relapse occurs 
in 10% to 15% of patients once therapy is discontinued.The 
presence of circulating anti-BPI80 antibodies, but not anti- 
BP230, is associated with a statistically increased chance of 
death in the first year after diagnosis. Other iisk factors for 
death during the first year include greater age, higher daily 
steroid dosage at discharge, low serum albumin, and erythro- 
cyte sedimentation rate greater than 30 mmlh. 
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PEMPHlGOlD GESTATIONIS (HERPES 
GESTATIONIS) 
Clinical Features 
Pemphigoid gestation~s (PG) IS an auto~mmune inflam- 
matory, bullous drsease with onset during pregnancy or 
during the postpartum penod. It occurs m approxlmately 1 
In 50,000 pregnancies.The onset is usually dur~ng the second 
trimester, with urticarial plaques and papules develop~ng 
around the umbil~cus and extremities Targetold lesions may 
be present (Fig. 21-10). As the disease progresses, lesluns 
may spread over the abdomen, back, chest, and extremities, 
including the palms and soles. The face, scalp, and oral 
mucosa are usually spared. the infiltrated eryth- 

Fig. 21-11 Bwllous lesions of pemphigoid gestationis. (Courtesy of 
Martha McCollough, MD) 

ematous plaques, tense vesicles and bullae erupt (Rg. 21-11), 
often in an annular or  polycycl~c configurat~on. Pruritus is 
severe and may be paroxysmal. The disease will often flare 
shortly after dellvery and then remlt spontaneously, usually 
w~thin 3 months. There is no scarring, except that caused 
by excorialions or secondary infections. Recurrences with 
subsequent pregnancies are common, and the drsease may 
be provoked by subsequent menstrual periods or oral 
contraceptives. A number of cases of persistent d~sease have 
been reported. 

Most studies data suggest that fetal loss is not statistically 
Increased, although infants are often born prematurely and 
are small for gestational age. In fewer than 5% of cases, 
infants mamfest the d~sease in the form of urticaria] lesions 
or bullae. The lesions are usually limtted and clear spontan- 
eously without the need for therapy. 

Etiologic Factors 
PG is an autoimmune, ant~body-med~ated disease. A 
complement-fix~ng IgG ant~body is present in the serum, and 
1s deposited tn the lamina luc~da. The anrtgenic epitopes 
are usually restricted to the N-terminal portion of the 
extracellular domain of BP180 (BPAg2). The antigenic N- 
terminal portion of MCW-1 is located in the noncollagenous 
domain (NC16A) of BP180. Other antigens are located 
nearby, and four major PG epitopes are clustered within a 22 
ammo acid reglon of the BPI80 ectodomam. Both IgGl and 
IgG3 subtypes are noted. 

Studies have documented an increased frequency of HLk'- 
DR3, DR4, and C4 null alleles in patrents with PG.A woman 
may have antibodies directed against her husband's HLA 
antigens. Black women rarely manifest PG, possibly related 
to the low ~nc~dence of HLA-DR4 InAmerican black persons. 
There is an increased frequency of Graves' disease in PG 
patients. 
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Pathog,. ,,a.o ".. ..icreas.- ... c i d e n ~ ~  -. .-.-. 2Iications. lL ,A- 

Pathogenesis is similar to that of BP. However, hormonal estimated to occur in 0.5% of 3192 pregnancies. Both ursode- 
factors influence the disease manifestation. In addltion to oxycholic acid and S-adenosyl-L-methionine improve pruritus, 
being seen in pregnant patients, menstruabng women, and but the former is more effective in regard to unproving liver 
those taking oral contraceptives, the disease may occur in function. 
association with hydatidiiorm mole and choriocarcinoma. 
The IgG antibodies bind to the lamina lucida and fix comple- Polymorphic Eruption of Pregnancy 
ment. Activated eosinophils, neutrophils, and T-cells with Some investigators have proposed grouping all the ~mr i t i c  
a predom~nant Th2 phenotype are involved in blister inflammatory dennatoses of pregnancy into the designation 
formation. polymorphtc eruptran of pregnancy.This argument has some 

Patients with chronicPC tend to be older and multigravrd, merit, as many of the pruritic eruptions of pregnancy are 
with a history of PG dunng previous pregnancies. They nonspecific or variable manifestations of pruritic urticarial 
often have mdespread cutaneous and mucosal involvement. papules and plaques of pregnancy, and there are no consis- 
The IgGl subclass is commonly present. Antibodies to a tent hormonal or immunopalhogenetic factors that reliably 
C-terminal portion of BPI80 have been noted in a patient separate them. These eruptions occur in approximately 1 in 
with chronic PG.This same region is targeted m patients wth  120 to 240 pregnancies. 
cicatricial pemphigoid and some with BP. 

Pruritic Urticaria1 Papules and Plaques of Preg- 
Histopathology nancy Lawley et a1 first reported seven patients under the 
A subepidermal bulla with eosinophils and same neutrophils name pm7'1ttc zlrt~carial papules and plaques of pregnancy 
is usually present. In the urtrcarial stage, eosinophils may (PUPPP) in 1979. This eruption is characterized by eryth- 
line up along the dermoepidermal junction, as in urticarial ematous papules and plaques that begin as 1- or 2-mm 
BF? Civatte bodies may be present. On DIF, all patients have lesions within the abdominal striae. They then spread over 
C3 deposited in a hnear pattern at the dermoepidennal the course of a few days to involve the abdomen, buttocks, 
junction. Approximately 25% to 40% also have detectable thighs, and in some cases the arms and legs.The upper chest, 
IgG By convenhonal IIF testing, approximately 25% of face, and mucous membranes are generally spared. The 
patients have a crrculating IgG anti-basement zone antibody, lesions coalesce to form urticaria1 plaques, sometimes in 
but in nearly 75% the PG factor, a complementaxing IgG figurate patterns, and occas~onally spongiotic vesicles are 
antibody, can be demonstrated by complement-enhanced IF. present. Intense pruritus is charactenstic. In contrast to PG, 
Immunoelectron microscopy has demonstrated that the blister postpartum onset or exacerbation is uncommon. Fetal and 
occurs at the level of the lamina lucida, with deposition of matemal outcomes are not affected by this eruption, and only 
C3 and IgG at this site, exactly as in BP. rarely do newborns manifest transient lesions of PUPPP. 

This erupt~on occurs in primlgravidas 75% of the time, 
Differential Diagnosis and rarely recurs wrth subsequent pregnancies. It begins late 
The main diagnosis to be considered is pmritrc urticanal in the thlrd tnmester and resolves with delivery. Many 
papules and plaques of pregnancy (PUPPP).The differential studies have investigated the relatronship of maternal werght 
diagnosrs also includes erythema multrforme, drug reactions, gain to the development of this dermatosrs. Patients w~th  
and bullous scabies. Acrodermatitis enteropathica has PUPPP average more weight galn and greater abdominal 
also been reported to flare as a bullous eruption with each distension than those without the disease. It is more common 
pregnancy. Biopsy, immunofluorescence findings, and chnical in those carrying twins or triplets. 
course establish the diagnosis. Histologic findings consist of a perivascular lymphohistio- 

cytic infiltrate in the upper and mrd-dermis, with a variable 
Treatment number of eos~nophils and dermal edema. The epidermis is 
The use of potent topical steroids may be adequate in some usually normal, although focal spongiosis, parakeratosis, 
milder cases of PG. Prednisone in an om1 dose of about or scales or crust may be present. The results of a direct 
40 mglday is usually effective in the remainder of cases. immunofluorescence test are negative or nonspecific. 
The dose is tapered to the lowest effective dose given on Usually, potent topical steroids are required to control the 
alternate days. Pyridoxine has been reported to be effective eruption. A few patients require prednisone. The disease 
in some cases. Persistent PG after delivery has been treated remits after dehvery. 
with various tetracyclines, together with nic0tinamide.A few 
severe cases have required treatment w ~ t h  cyclophospha- Papular Dermatitis of Pregnancy Papular dermatitis 
mide, dapsone, methotrexate, M G ,  or plasmapheresis. of pregnancy is a controversial entity. It IS defined as a 

pruritrc, generalized eruptlon of 3- to 5-mm erythematous 
OTHER PREGNANCY-RELATED DERMATOSES 
lntrahepatic Cholestasis of Pregnancy 
(Prurigo Gravidarum) 
This pregnancy-related disease has no primary skin lesions, 
and is usually manifested only by severe generalized pruritus 
and jaundice. Secondary excoriations may be present. It is 
caused by cholestasrs, occurs late in pregnancy, resolves after 
delivery, and recurs with subsequent pregnancies. There is 

papules, each surmounted by a small, firm, central crust.The 
lesions may erupt at any time during pregnancy and usually 
resolve with delivery. Marked elevation of the 24-h urinary 
chononic gonadotropin has been cited as a marker for the 
condition. 

Administration of systemic corticosteroids is reportedly 
effective in controlling the eruption.The condition may recur 
rn subsequent pregnancies.The high incidence of fetal deaths 
reported by Spangler is now felt to have been overstated. 
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Prurigo Gestationis {Besnier) This eruption consists of persistPnt pemphigoid gestation~~. J Am Acad Dermatol 
of pruritic, excoriated of the proximal limbs and 2004;51:1027. 
uooer trunk: these occur most often between the 20th and Kmumpouzos G, et 91: Speclfic dermatoses of pregnancy: an 

&. 

34th week i f  gestation. It clears in the postpartum period 
and usually does not recur. 

Therapy w t h  potent topical steroidal agents is resom- 
mended. No adverse effects on maternal or fetal health are 
seen. This eruption may simply be an expression of atopic 
dermatit~s in pregnancy. 

Pryrific Folliculitis of Pregnancy Several authors 
have reported on pruritic fo111culitis in gravid women, with 
small foUicular pusrules ~cattered widely over the trunk 
appearing during the second or third trimester and resolving 
by 2 or 3 weeks after delivery-. AAN fdliculitis and focal 
spongiosis with exoqtosis of poiymorphonuclear leukocytes 
are present on b~opsy, and DIF results are negative. This 
condition may be a type of hormonally-induced acne. 

Linear IglW Dermatosis of Pregnancy In 1988, 
Alcalay et al described a woman who developed small, red, 
folhcular papules and pustules that on immunofiuoresence 
testing showed l~neao depasits of IgM. This finding is 
common m a wide variety of dermatoses, and is nonspecific, 

lmpetigo Herpetiformiis Impetigo herpetiformis is a 
form of severe pustular psoriasis occurring in pregnancy. It 
consists of an acute, usually febrile onset of grouped pustules 
on an e~ythematous base, which begins in the groin, axillae, 
and neck. There is a high peripheral white blood cell count, 
and hypocakemia may be present"I'he histopathology is that 
of pustular psoriasis. The condition resolves with delively, 
but recurrences with subsequent pregnancies may be 
expected. Fetal death is not uncommon, and results from 
placental insufficiency. Treatment is with systemic cortico- 
stero~dq in the range of 40 to 60 mglday of oral preduisone 
The cond~tion i s  discussed in more detail in Chapter 10. 
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ClCATRlClAL PEMPHlGOlD (BENIGN 
MUCOSAL PEMPHIGOID) . 
In 1953. Lever suggested the desimation benian ~nucasal 
pernphrgodrl for what had previo;sly been eailed ocular 
pe?npTzigus, cicufricral pennphlgozd, or essential shnllkage of 
the conluctlvq, Because of its scarring nature, the design- 
ation cicatncjal pemph~goid (CP) has gained predominence. 
The tenn encompasses a group of ~mmunologically distinct 
immunobullons diseases with scarring. 

Clinical Features 
CP usually occurs in older women, with a female-to-male 
ratio of approximately 2:l.The conditiou is characterized by 
evanescent vesicles that ruptuw quickly, leaving behind 
erosions and ulcers. In most patients, they primarily occur 
on t l~e  mucous membranes, especially the conjunctiva 
(Fig. 21-12) and oral mucosa. Oral lesions occur in app~oxi- 
malely 90% of cases and conjunctival les~ons in 66%. 
The oral mucosa may be the only affected site for yeats. 

Fig. 21-12 GicatrlCial 
pemphigoid. 
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and attached mucosa associated with mucosal desquamation 
and pain, is often the presenting sign. The mucosa readily 
peels away in response to pressure from a cotton-tipped 
applicator or stream of air from a dental air hose. The 
gingivae are almost always involved, and the lingual surfaces 
less regularly.The palate, tongue, and tonsillar pillars may be 
involved. 

The disorder is chronic. In ocular cases, it leads to scarring 
and progressive shrinkage of the ocular mucous membranes. 
Blindness may result. It is usually bilateral and associated 
with redness and flaccid vesicles on the conjunctiva, xerosis, 
and fibrous adhesions (syrnblepharon). Entropion, trichiasis, 
and corneal opacities develop and ultimately, the adhesions 
attach both lids to the eyeball and narrow the palpebral 
fissure. Scarring may also develop in the pharynx, esoph- 
agus, larynx, and anogenital mucosa. Esopllageal stricture 
may occur, and deafness has been reported. 

Cutaneous lesions are seen in approximately 25% of 
patients. These begin as tense bullae, similar to those in 
BP. The bullae may occur on the face, scalp, neck, and the 
inguinal region or extremities. Generalized lesions may also 
occur. Some of these patients will have circulating antihodies 
targeted against the classic BP antigens, and should be 
classified as mucosal predominate BP. Some have secondary 
antibodies against other antigens. Some patients have 
EBA, as the IgG autoantibody was found to target typeVII 
collagen. In Brunsting-Peny pemphigoid there are no muco- 
sal lesions, hut one or  several circumscribed erythematous 
patches develop on which recurrent crops of blisten appear. 
Ultimately, atrophic scarring results, Generally, the areas of 
involvement are confined to the head and neck.The average 
age at onset is 58 with a 2: l  male-to-female ratio. In contrast 
to BP, cicatricial pemphigoid shows little tendency for 
remission. Although the disease is chronic, and produces 
significant morbidity, the patient's general health is usually 
not jeopardized. 

Etiologic Factors 
Circulating autoantihodies target the hemidesmosomal 
protein BP180, but the target epitopes differ Irom those 
usually targeted in BP. While most BP patients react with 
the noncollagenous domain (NC16a) on the extracellular 
N-terminal portion of BP180, most cicatricial pemphigoid 
antibodies target C-terminal domains. Fluorescence typically 
is found on the epidermal side of 1 M NaCl split skin. 

Although patients share a similar phenotype, CP is a 
heterogeneous group of autoimmune subepidermal blister- 
ing diseases. Although most patients' autoantibodies target 
BP180, others target laminin 5 (antiepiligrin cicatricial pem- 
phigoid), or the P4 subunit ol a6P4 integrin. Some patients 
with a CP phenotype have antihodies to multiple epitopes, 
including the P4 subunit of a6P4 integrin, BPI80 and 
BP230. Other subsets of patients targeting unique basement 
membrane zone antigens will likely be identified. 

Among patients whose antibodies target laminin 5, most 
exhibit antibodies to the a subunit, especially the G domains 
of the a3 subunit.Antibodies may also target the P3 and y2 
subunits. Other patients have been found to have auto- 
antihodies that react with both laminin 6 as well as laminin 
5, prompting the proposed designation of a~ztila?ili~rin 
cicntricinl penzphigoid. In antilaminin cicatricial pemphigoid 

the de~ma l  side of 1 M NaCl split skin.There is an increased 
relative risk for solid cancers (mostly adenocarcinomas) in 
these patients. Tumors are commonly found during the first 
year of the disease. Like other Forms of CP, the disease rarely 
remits spontaneously. 

Histopathology 
The histologic findings are identical to those of bullous 
pemphigoid, with the exception that fibrosis and scarring 
may be present in the upper dermis. Basement membrane 
separation occurs in the lamina lucida or below the lamina 
densa, depending on the targeted antibody The inflamma- 
tory infiltrate is variable. 

DIF testing of perilesional skin or mucosa reveals C3 
and IgG at the lamina lucida in 80% to 95% of patients.The 
basement membrane zone of mucosal glands stains as well. 
IgA may be found occasiona1ly.A circulating antibody to the 
basement membrane zone is found by IIF in about 20% of 
cases. Immunoelectron microscopy shows that lamina lucida 
antibodies bind at a deeper level than with BP. Most IIF- 
positive cases show IgG binding to the epidermal side of salt- 
split skin, although combined staining and dermal staining 
may be present in different subtypes, as noted above. Laser 
scanning confocal microscopy using fluorescein isothio- 
cyanate-conjugated anti-human IgG antibody has been used 
to determine the localization of IgG at the basement mem- 
brane zone, and may be of value in patients with negative 
IIF. "IOlockout" skin substrates and fluorescent overlay 
antigen mapping have also been used to differentiate 
between anti-epiligrin CP and EBA. 

Treatment 
A review of studies using the Cochranc criteria found two 
small randomized controlled trials, both in patients with 
severe eye involvement. In one, 6 months of cyclophospha- 
mide was superior to prednisone. In the second trial, 20 of 
20 patients responded well to 3 months of cyclophaspha- 
mide, while only 14  of 20 responded to dapsone. Based on 
these limited data, and other uncontrolled trials, the 
reviewers concluded that severe ocular CP responds best to 
cyclophosphamide combined with corticosteroids, and that 
mild-to-moderate disease may respond to dapsone. 

In mild cases, oral hygiene, topical steroids, int~alesional 
hiamcinolone, or  topical steroids occluded under vinyl inserts 
may be effective for desquamative gingivitis and other oral, 
genital or cutaneous disease. Cream and gel formulations 
may be used, or the steroid may be compounded in orabase. 
Topical sucralfate suspension may decrease the pain and 
healing time of the oral and genital ulcers. Cyclosporin 
washes have some efficacy but are too expensive for general 
use. Other topical calcineurin inhibiton have been used 
effectively. There have been reports of efficacy of thalido- 
mide, tetracycline combined with niacinamide, dapsone, 
WIG, systemic corticosterois, and immunosuppressive drugs. 

Chan LS, et al: The first international consensus on mucous 
membrane pemphigoid: definition, diagnostic criteria, patho- 
genic factors, medical treatment, and prognostic indicators. 
Arch Dermatol 2002;138:370. - 
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pemphlgus vulgaris treated toploally with tacrolimus hflammator~ buJlous disease that msembled BY clinically, 
olntrnent. Arch Dermatol2003;139:1083. but with immunolog~c and ultrastmctural features of EBA. 

Hkamatsu Y, et of immuncbiotting using purified Many of these patients have associated diabetes mellitus, 
lamlnjn 5 in the  lagn nos is of antl-laminin 5 cicatriclai are HLAA-RZ positive, and progress to the tralkma-induc~d 
pemph~go~d. J Dermatol Sci 2003;33:113. scarnng type of EBA in the long-term.Approximately 5% to 

~ i r t ~ ~ h i ~  Q,  et lntewentlDns for mucous membrane 10% of patients referred to medrcal centers as having BP 
pemphtgold and ep~dermoiysis bullosa acquisita. Cochrane may actually have EBA. 
Database Syst Rev 2003;l :CD004056. EBA patients usually have a predomtnance of neutrophils 

Laforest C, et  al: Autoimmune bullous d~seases: ocular manl- over eosinophils, although this is variable. On IIF, EBA 
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Lee JB, et al: Cicatnoiai pemphigoid sera specifically react mitant C3 deposition than are patients with BY. Immuno- 
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2003;32:59. majority of cases without needtng to resort to immunoblot 

Sakamoto K, et al: Antiepillgrin cicatricral pemphigoid of the techniques o r  immunoelectron microscopy. By DIF testing of 
larynx successfully treated w~th a combination of tetracycline the patient's salt-spirt skin biopsy, EBA w~l l  manifest IgG 
and nlacinamlde Arch ~tolaryngoi Head Neck Sum 2002; deposition only on the dermal side of the split, whereas the 
1201 420. majority of BY patrents will have IgG bound only to the 
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Because bullous svstemic l u ~ u s  ervthematosus (SLE) and 

EPIDERMOLYSIS BULLOSA ACQUlSlTA 
Criteria for epidermolvs~s bullosa acquisita (EBA) were 
proposed in i971 by koenigk, and included 1) clinical 
lesions of dystroph~c epidermoylsis bullosa, including 
increased skin fragil~ty, trauma-rnduced bl~stering with 
erosions, atmph~c scarring, milia over extensor surfaces, and 
nail dystrophy; 2) adult onset; 3) lack of a family history of 
epidmoylsis bullosa; and 4) exclusion of all other bnllous 
diseases such as porphyria cutanea tarda, pemphigoid, 
pemphigus, dermafitrs herpetiformis, and bullous drug 
eruption In 1981, Roeniglc e t  al extended these criteria to 
include 5) IgG at the basement membrane zone by DIP; 6) 
the demonstration of hlrster format~on beneath the basal 
lamina; and (7) deposition of IgG beneath the basal lamina. 
Since then, the clinical spectnmt of this disease has 
expanded, with ev~dence that some patients have histologrc 
findrngs identical to BP, but show positive immunofluo- 
rescence on the floor of salt-split skm. The antibod~es have 
been found to target typeVII collagen, a major component 
of anchorrng fibnls.The target is the same as that ~n bullous 
lupus erythematosus. In some patents, it has been shown 
that autoantibodies b ~ n d  to the NC-1 domain of collagen 
VII within the lamina densa. IIF studies seveal circulating 
antibasement membrane zone antibodies in approximately 
half of cases. The antibodtes are directed against multiple 

. . 
EBA share anhhas&ent memdrane zone antibodies of iden- 
tical speuficity, and there is clrnical and histologic overlap as 
well, this differential diagnoas may be difficult.The following 
features help to identify EBA: skin fragtlity, predilection for 
traumahked amas, and heal~ng with scam and milia. In SLE, 
sun-exposed skin is involved by preference, the patient has a 
diagnods of SLE established byACR criter~a, and in bullous 
SLE there is usually a dramatic response to dapsone. In 
addition to the cases of huUcus SLE that show linear IgG 
staining below the lamina densa with circulat~ng IgG 
autoantibodies to the 290-kD and 145-kD antigens, some 
patients will show granular starning of IgG at the basement 
membrane zone without circulating IgG. EBA-like eruptions 
are rarely seen as a result of penic~llam~ne therapy. 

Purely IgA-medtated EBA has been described. The 
patients resemble linear IgA d e n a t o s ~ s  or inflammatory 
IgG-mediated EBA. Only a minority demonstrate miha or 
scarring. 

Treatment 
A review of the literature using Cochrane criteria fatled to 
identify any randomized controlled trials. The d~sease IS 
often resistant to therapy, but good responses have been 
reported in some patients treated w ~ t h  systemic stemids 
alone or m combination with azathioprine or dapsone. 
Other agents reported to be effective includemycophenolate 
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the humanized murine monoclonal anti-Tac antibody 
daclizumab. Extracorporeal photochemotherapy h a s  been 
effective in a few patients with refractory disease. Supportive 
therapy, including control of infection, careful wound 
management, and maintenance of good nutrition should be 
emphasized. 
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DERMATITIS HERPETIFORMIS 
IDUHRING DISEASE) 
Clinical Features I - ~ . . - 
Delmatitis hcrpetiformis (DH) is ;I chron~c, relnpsing. 
severely pmr~tic disease characterized by grouped, synirne- 

of dermatitis 
herpetifomlis on the 

Flg. 21-14 
Characteristic linear 
petechial lesions on 
the digits in a patient 
with dermatitis 
herpetlformis. 

trical lesions on extensor surfaces, the scalp, nuchal area, and 
buttocks. As the lesions as severely pruritic, they generally 
present as excoriations. The eruption usually occurs on an 
erythematous base and may be papular, papulovesicular, 
vesiculobullous (Fig. 21-13), bullous, or urticarial. Linear 
petechial lesions may be noted on the volar surfaces of the 
fingers as well as the palms (Fig. 21-14). Pigmented spots 
alone over the lumbosacral region should arouse suspicion 
of DH. The mucous membranes are involved in rare cases, 
mostly when bullae are numerous. Laryngeal lesions may 
manifest as hoarseness. 

Itching and burning are usually intense, and their paro- 
xysmal quality provokes scratching to the point of bleeding 
and, at times, scarring. Spontaneous remissions lasting as 
long as a week and terminating abruptly with a new crop 
of lesions are a characteristic feature of the disease. 
Perirnenstrual flares may occur. 

Seventy-seven to 90% of patients with DH and IgA 
deposits in the skin are HLA-B8 positive, a similar frequency 
to that observed in gluten-sensitive enteropathy (GSE). HLA 
antigens DR3 and DQw2 are also increased in frequency. 

Black and Asian patients are infrequent and some studies 
indicate this may be because of HLA differences.These HLA 
markers are associated with other autoimmune diseases and 
are a marker of patients who appear to have an overactive 
immune response to common antigens and may clear 
immune complexes slowly. DH is more common in those 
with affected family members. 

DH in childhood is usually similar to the adult type, has 
identical histologic and immunofluorescent findings, and has 
a high incidence of HLA-B8 and -DR3 and abnormal jejunal 
biopsies. Palmer blisters and brown, hemorrhagic, purpuric 
macules may be more common than in adults. Treatment 
with sulfones results in prompt response, as in adults. 

Gluten, a protein found in cereals except for rice and corn, 
provokes flares of the disease.Villous atrophy of the jejunum 
and inflammation of the small bowel occurs. IgA is bound to 
the skin, and this apparently activates complement, primarily 
via the alternate pathway. Oral iodides will cause a flare 
of the disease. Patch tests with 50% potassium iodide in 
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petrolatum produce a bulla in uncontrolIed DH, but only 
exceptionally in pahents controlled by a gluten-free dret or 
by sulfone therapy. 1 
Associated Disease 
Thyroid disorders are increased in incidence in patients with 
DH. An increased incidence of malignancy, esiecially small 
bowel lymphoma has also been noted. 

Enteropathy 
Seventy to 100% of patients with DH have abnormalities in 
the jejunal mucosa,-but most are asymptomatic. If given 
a high-gluten diet, virtually all patients with DH develop 
findings indistinguishable fmm ccliac disease, and DFI affecL -&A- .... 

25'% Of patients presenting wi th  Fig. 21-15 Dermatitis nemetlforms. ne.rrooh 'c microaoscesses .. arsease. 
The dapsone requirement in DH is usually decreased after 

3 to 6 months of a gluten-free diet.The majority of patients 
who adhere to a str~ct gluten-free d ~ e t  can eventually stop 
their medicat~on or significantly reduce the d0sage.A gluten- 
free diet is not easy to follow. 

Diagnosis 
The distinction from linear IgA bullous dermatosis is often 
clinically impossible. Other conditions considered in the 
differential diagnosis at times are BP, bullous erythema 
multiforme, scabies, contact dermatitis, atopic dermatitis, 
nummular eczema, neurotic excoriations, insect bites, and 
chronic bullous disease of childhood. The finding of IgA in 
a granular pattern at the dermoepidemal junction with 
accentuation in the dermal papillae is specific for DH. 

Autoantibodies Circulating IgA antibodies against the 
smooth muscle cell endomysium (anti-endomysral antibodies) 
are present in 70% of DH patrents, in nearly all active celiac 
disease patients, and almost never 1n other conditions. 
Tissue transglutam~nase W G )  1s the major autoantigen in 
GSE. Although an t i -nG antibodies are found in the 
majority of patlents with DH, these patients have antibodies 
that bind more avidly to a related enzyme, epidermal (type 
3) transglutaminase. IgA deposits in the papillary dermis 
contain epidermal transglutaminase, but not TTG. Dietary 
exposure to gl~adln proteins in wheat and related proteins 
from barley and rye induce flares of the disease. These 
proteins are high-affinity substrates for TTG. The two are 
often trghtly bound, which may explain why an antibody 
response is generated against both gliadin andlTG. Gliadins 
can also be found in rice, corn, and oats, but these proteins 
are poor substrates for lTG. Some data suggest that a d ~ e t  
with moderate quantities of oats can be tolerated in patients 
with controlled DH or GSE. 

Epidemiology 
This disease has an equal male-to-female incidence. The 
average age of onset is between 20 and 40 years. It does 
occur with some frequency in children. Black and Asian 
persons are rarely affected. 

Histopathology 
The in~tial changes are first noted at the tips of the dermal 
papillae, where edema, focal fibrin, and neutrophilic mlcro- 
abscesses are seen Fig. 21-15).The cellular infiltrate contains 
many neutmphils, but may also include a few eosinophi1s.A 

-. 
wihln  the dermal papillae: 

subepidermal separation is noted histologically. Ultrastructu- 
rally the split may begin in the lamina lucida. In a study of 
24 cases of confirmed DH, 37.5% had nonspecific findings 
on hematoxylin and eosin (H&E), including a lymphocytic 
infiltrate, ectatic capillaries, and fibrosis in the dermal 
papillae. Because of the potential for nonspecific biopsy 
findings, DIF studies are essential. Histologic difirentiation 
of linear IgA bullous dermatosis from DH is extremely 
difficult unless DIF is performed. 

DIF of noninvolved perilesional skin reveals deposits of 
IgA alone or together with C3 ananged in a granularpattern 
at the demoepidermal junction.The granules may be vertically 
elongated, giving a "picket-fence" appearance.The deposits 
are typically accentuated in the dermal papillae. IgM and 
IgG deposits are occasionally observed in association with 
IgA. Deposits may be focal, so that multiple biopsies may be 
needed, and the deposits of antibody are more often seen in 
previously involved s k i  or normal-appearing skin adjacent 
to involved skin. By immunoelectron microscopy 1gA is 
observed either alone or in conjunction with C3, IgG, or  IgM 
as clumps in the upper dermis. A fibrillar staining pattern 
exists when the immune deposits are along dermal micro- 
fibri1s.A few patients will have negative DIF despite typical 
clinical findings and evidence of anti-endomysial antibodies. 
IIF is rarely positive. 

Treatment 
The drugs chiefly used are dapsone and sulfapyndine, The 
most effective sulfone is diaminodiphenylsulfone (dapsone). 
The dosevaries between 50 and 300 mglday, usually starting 
with 100 mglday and increasing gradually to an effective 
level or until side effects occur. Once a favorable response a 
attained, the dosage is decreased to the minimum that does 
not permit recurrence of signs and symptoms.When dapsone 
is discontinued abruptly, large bullae similar to those seen in 
BP frequently occur. Hemolytic anemia, leukopenia, methe- 
moglobinemia, agmnulocytosis or peripheral neuropathy may 
occur with dapsone.Acute hemolytlc anemla (which may be 
severe) occurs in patients w t h  glucose-6-phosphate dehydro- 
genase (GDPD) defiaency, therefore a G6PD level should be 
done before therapy. In those whose ethnic background 
makes G6PD deficiency unlikely, some authorities begin 
dapsone at a low starting dose (25 mglday) and watch the 
patient closely for dark urine.The patient should be warned 
to report by telephone any incident of red or brown urine or 
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for 4 weeks, bimonthly for the next 3 months, and every 2 mechanisms and prevention. Toxicology 2001;162:53. 
to 6 months thereafter. Liver function tests should be Collin P, et al: Recognition and management of the cutaneous 
monitored bimonthly for the first 4 months, then checked manifestations of ceiiac disease: a guide for dermatologists. 
with the hematologic studies every 4 to 6 months. Am J Clin Dermatol 2003;4:13. 

~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ i ~  is rare, lt typically occurs 1 to 3 months Hewonen K, et ai: Lymphoma in patients with dermatitis 
after initiation of drug therapy, and presents with sore throat, herpetiformis and their first-degree relatives. Br J Dermatol 
aphthae or evidence of infection.The risk of agranulocytosis 2005:152:82. 
is higher in older individuals (>60 years) and non-white Kosann MK: Dermatitis herpetiformis. Dermatol Online J 

"""*."." 
LUUI) ,J .O .  persins. The incidence varies with the disease. It is rarely Kumar V, et al: Tissue transglutaminase and endomysial anti- seen in leprosy patients but patients with DH have a 25- to ma&ers of 

33-fold increased risk. in dermatitis herpetlformis. Glin lmmunol 2001;98:378. 
Sulfapyridine can also be used to treat the disease.After a McCleskey PE, et al: petechiae in  dermatitis 

test dose of 0.5 g of sulfapyridine, one tablet (0.5 g) four formis: a case reoort and clinical review. Cutis 2002:70:217. - ~ - - . ~~ 

times a day is given.The dose is then increased if necessary, paniker u, et al: D~~~~~~ and sulfa~vri,jine. Dem'atol clin 
or reduced if possible. Usually 1 to 4 glday is required for 
good control. The drug is less water soluble than dapsone, 
and patients should remain hydrated. Sulfasalazine, 500 mg 
three times a day, increased to 1.5 g three times a day as 
tolerated, may also be used, since sulfapyridine is a meta- 
bolic product. Gastrointestinal intolerance may limit the 
dosage. In rare patients, it is necessary to find alternatives to 
the sulfone drugs. Tetracyclinelnicotinamide and colchicine 
have controlled individual patients. 

Gluten-Free Diet Patients must strictly avoid wheat, 
barley, and rye. Moderate amounts of oats may be tolerated. 
Corn and rice are generally well tolerated, corresponding to 
the poor binding of their gliadin proteins toTTG. If a gluten- 
free diet is followed strictly, the patient will almost certainly 
be able to take less medication or stop it altogether. 
Some evidence suggests this may decrease the incidence of 
associated malignancy; however, it is a very difficult diet to 
follow. The diet will help to achieve a remission. Once a 
prolonged remission has been obtained, some gluten may be 
tolerated in a subset of oatients. In one studv, 38 patients 
who had followed a gluten-free diet for a mean of 8 years 
reintroduced gluten to their diets. Thirty-one experienced 
recurrence within an average of 2 months, but seven 
remained in remission for a mean follow-up of 1 2  years. IgA 
deposits did not recur in their skin. This report suggests 
that clinical and histologic remission can be maintained in 
some patients with DH despite the reintroduction of dietary 
gluten. For most patients, however, a gluten-free diet remains 
an important aspect of disease management. Support may be 
obtained from the American Celiac SocietylDieta~y Support 
Coalition, Annette Bentley, President, 59 Crystal Avenue, 
West Orange, NJ 07052-3570, 973-325-8837 (Voice), 973- 
669-8808 (FAX). A list of celiac societies can be found at 
http:llwww.nowheat.comlgrfxlnowheatlprimerlcelisoc.htm 
or http:/lwww.enabling.orglialceliaclgmupslgroupsus.html. 
A commercial website with a search engine can be found 
at http:llwww.celiac.com. Another commercial source for 
products can be found at http://www.glutenfreemall.com. 
A Google search using the terms "celiac society" or "gluten- 
free diet" is a good starting point for patients with the disease 
who want more information about the diet and commercially 
available products. 
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LINEAR IGA BULLOUS DERMATOSIS 
Linear IgA bullous dennatosis (LAD) is characterized by 
subepidermal blisters, a neutrophilic infiltrate, and a circulat- 
ing IgA anti-basement membrane zone antibody with linear 
basement membrane zone deposits on DIE Like CP, linear 
IgA disease is really a group of diseases with a similar 
immunofluorescent pattern. 

Adult Linear IgA Disease 
This acquired, autoimmune blistering disease may present 
with a clinical pattern of vesicles indistinguishable from 
DH, or with vesicles and bullae in a BP-like appearance. 
There may be urticaria1 lesions and bullae may occur on an 
urticarial base as in BP. Mucous membrane involvement 
may occur in up to 50% of cases. In some cases, oral and 
conjunctival lesions dominate the presentation, and scarring 
may occur as in CP. In the majority of patients, there is no 
association with enteropathy or with HLA-B8. The disease 
tends to remit after several years in approximately 60% of 
patients. IgA is commonly directed against a 97-kD antigen , 
in the lamina lucida. Some patients demonstrate both IgA 
and IgG antibodies to BPI80 and IgA to LAD285. IgA and 
IgG reactivity have been found to all three portions of the 
BPI80 ectodomain. In some patients, the strongest reactivity 
is to the C-terminal portion of BPI80 (the major antigenic 
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Fig. 21-16 Direct immunofluorescence of linear IgA disease. 

area in CP). This may explain cases of clinical overlap with 
CP. Antigenic targets for LAD are expressed by both 
keratinocytes and fibroblasts. 

Linear IgA dermatosis cn~nmonly occurs as a drug- 
induced disease. In d~ug-iilduced disease, the eruption is 
self-limited, there is less mucosal involvement, and usually 
no detectable circulating autoantibody. The IgA may be 
deposited in the subbasal lamina area. Implicated dl-ugs 
include vancon~ycin, lithium, amiodarone, carbamazipine, 
captopril, penicillin, PUVA, furosemide, oxaprozin, IL-2, 
interieron-y, phenytoin, diclofenac, statins, tea tree oil, 
anigoteilsion receptor antagonists, and glibenclamide. T l ~ e  
antigel1 identified may be the 97-liD antigen, the 230-liD BP 
antigen, or  the 180-kD BP antigen. 

Some cases have been associated with internal malignancy 
or  infection. Sporadic reports have linked single cases 
with dermatomyositis, rheumatoid arthritis, and multiple 
sclerosis, although these are probably fortuitous associations. 

Biopsies commonly demonstrate papillary dertnal micro- 
abscess with neutmphils. As in DI-I, eosinophils may be 
present. Subepidermal bullae cornlnonly contain a mixlure 
of neutrophils and eosinophils. On DIF, a homogeneous 
linear (tubular or toothpaste) pattern of IgA is present at the 
basenlent ~ n e m b w i ~ e  zone (Fig. 21-16). Some cases will have 
both linear 1gA and IgG in combination at the basement 
membrane zone. A lack of C3 may be a clue that both 
iiinnunoglobulins recognize the 97-kD antigen. 

By IIF, only a ~ninority will have circulating IgA auto- 
antibody with anti-basement membrane specificity, and this 
is usually present in low titer. On salt-split skin, deposition 
may occur on the roof, base, or  a combination of the two.This 
correlates with the fact that on immunoelectron microscopy 
deposition of the autoantibody may be present in the lamina 
lucida, below the lamilla densa, or both. Some patients with 
sublamina densa deposits have EBA. 

In dlug-induced disease, the dnlg must be  stopped. Many 
cases resolve quiclily, but some require drug therapy with 
a corticosteroid or  dapsone. Idiopathic disease generally 
responds to dapsone in doses similar to that described 
for DII. Other cases require topical or  systen~ic steroids in 
addition, or  as sole 1reatment.A combination of tetracycline, 
2 glday, and nicotinamide, 1 .5  glday, may be eiiective. Other 
patients have responded to mycophenolate mofetil, IVIG, 
colchicine, or erythrnmycin.The rare patients with associated 
GSE may respond to a gluten-free diet. 

Allen J, et al: The cellular origins of the linear IgA disease target 
antigens: an indirect immunofluorescence study using 
cultured human keratinocytes and fibroblasts. Br J Dermatol 
2003;148:945. 

Bachot N ,  e t  al: Amiodarone-related linear IgA bullous 
dermatosis. J Am Acad Dermatol 2003;49:E2. 

Cooper SM, et al: Linear IgA disease: successful treatment with 
erythromycin. Clin Exp Dermatol 2002;27:677. 

Dellavalle RP, et al: Vancomycin-associated linear IgA bullous 
dermatosis mimicking toxic epidermal necrolysis. J Am Acad 
Dermatol 2003;48(5 Suppl):S56. 

Egan CA, et al: Linear IgA bullous dermatosis responsive to a 
gluten-free diet. Am J Gastroenterol 2001;96:1927. 

Hollo P, et al: Linear IgA dermatosis associated with chronic 
clonal myeloproliferative disease. Int J Dermatol 2003;42:143. 

Perrett CM, et al: Tea tree oil dermatitis associated with linear 
IgA disease. Clin Exp Dermatol 2003;28:167. 

Sato K, et al: Initial presentation and fatal complications of linear 
IgA bullous dermatosis in the larynx and pharynx. J Laryngol 
Otol 2005:119:314. 

Talhari C, et al: Successful treatment of linear IgA disease with 
mycophenolate mofetil a s  a corticosteroid sparing agent. Clin 
Exp Dermatol 2005;30:297. 

Zone JJ: Clinical spectrum, pathogenesis and treatment of linear 
IgA bullous dermatosis. J Dermatol 2001 :28:651 

Childhood Linear IgA Disease (Chronic Bullous 
Disease of Childhood) 
Chronic bullous disease of childhood (CBDC) is an acquired, 
self-limited bullous disease that may begin by the time 
the patient is aged 2 or  3 and usually remits by age 13.The 
average age of onset is 5 years. Bullae develop on either 
erythematous or  normal-appearing skin, preferentially 
involving the lower trunk, buttoclts, genitalia, and thighs. 
Perioral and scalp lesions are common, and olal n~ucous  
membrane lesions may occur in up to 75% of  patients. 
Bullae are often arranged in rosettes or  an  annular array, the 
so-called string of pearls configuration (Fig. 21-17). Tense 
individual bullae similar to those present in BP are also seen. 
Pruritus is often severe. 

The prime histologic finding is the presence of a 
subepidermal bulla filled with neot~.opliils. Eosinophils may 
be present, and in some cases eosinophils predominate. DIF 
reveals a linear deposition of IgA at the basement membrane 
zone identical to that seen in the adult forms of the disease. 
IIF is positive for circi~lating IgA anti-basement tnembrane 
zone antibodies in approximately 50% of cases, usually in 
low titer. In contrast to adult LAD, children demonstrate 
an increased frequency of B8, DR3, and DQ2, and may be 
homozygous for these antigens. As in the adult disease, 
immunoelectron microscopy and immunomapping studies 
may demonstrate immune deposits within the lamina lucida, 
below the lamina densa, or  both. As in adult disease, some 
children have both IgG and IgA deposits. GSE is rare. 

Many patients' antibodies target the 97-kD peptide. 
Some children with subbasal lamina deposits target typeVII 
collagen and have EBA. Patients with only IgA or  with both 
IgG and IgA circulating autoantibodies may target BP230 or  
BP180. individual patients may have a combination of IgA 
againsl the 97-kD peptide, and IgG against BP230 and 
BP180. Collagen XVIIIBP180 is a transmembrane protein 
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with a soluble 120-kD ectodomain, In linear IgA dennatosis 
and CBCD, IgA targets the soluble ectodomain more 
efficiently than the full-length protein. Some sera target the 
Co115 domain. 

The untreated disease runs a variable course, with even- 
tual spontaneous resolut~on by adolescence being common. 
Treatment w~th  either dapsone or sulfapyridine is usually 
successful. Occas~onal cases respond to topical sterolds 
alone, and systemic sterolds are sometimes necessaly. 
Other patients have responded to mycophenolate mofetil, 
colchicine, or dicloxacillin. 

Ang P: et al: Treatment of linear IgA bullous dermatosis of child- 
hood with colchicine. Pediatr Dermatoi 1999;l 6:50. 

Collier PM, et al: Adult linear IgA disease and chronic bullous 
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2003;139:1121. 
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childhood. Pediatr Dermatol 1999:16:415. 

Schumann H,  et al: The shed ectodomain of collagen XVllf 
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diseases. Am J Pathol 2000;156:685. 

Siegfried EC, et al: Chronic bullous disease of childhood: 
successful treatment with dicloxaclllin. J Am Acad Dermatol 
1998;39(5 Pt 1):797. 

Thappa DM, et al: Chronic bullous dermatosis of childhood. 
Postgrad Med J 2003;79:437. 

TRANSIENT ACANTHOLYTIC DERMATOSIS 
(GROVER'S DISEASE) 
In 1970, Grover described a new dermatosis that occurred 
predominantly in persons over 50 years of age consisting of 
a sparse eruptlon of limited duration.The lesions were fragile 
vesicles that rapidly turned into crusted and kemtotic 
erosions. He termed the condition transient acantholytic 
dematosls FAD). Since then, the majority of eases have 
been found to persist or recur, and the term persistent and 
recurrent nca,~tholytic derinatosis may be a more accurate 
descr~ption of the disorder.?he distribution is predominantly 
limited to the chest or shoulder girdle area and upper 
abdomen, and there is a strong male predominance. 
The cond~tion often appean or flares during periods of heat, 
sweatmg or hosprtalizat~on. Many pat~ents are asymptomatic 
and the condition may be an incidental finding on exam- 
madon. Other patients complain of pruntus. Asteatot~c 
eczema occurs five times as often among patients with TAD 
as in controls.The disorder has been described in the sett~ng 
of a variety of malrgnancles, but may be assoc~ated with the 
hospitalizahon rather than the malignancy itself. Patients 
at strict bedrest appear to have a higher mcidence of the 
d~sease. The clmical differential d~agnosis includes Gal& 
Gal11 disease, an acantholyt~c variant of Dowling-Degos 
disease that may resemble TAD clinically. 

There are five histologic types resembling Darier's disease, 
PV, PF, benign familial pemphigus, or spong~otic dermatitis. 
The Daner type predominates Often two or more types can 
be found in a smgle biopsy specimen. DIF studies yield 
negative or nonspecific results.Although heat and sweating 
are significant nsk factors, only a minor~ty of cases are 
associated with acrosyringia histoIogically. 

About 50% of patients respond to topical steroids. 
Cont~nl of fevers, hospital discharge, and avoidance of sun 
and sweating often result in improvement. Sustained 
remission has been described after a course of systemic 
corticostero~ds. Isotret~noin and dapsone have been success- 
ful in some patients. PUVA has been reported to result in an 
inltial flare followed by slow clearance. 
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French LE, et al: Incidence of transient acantholytic dermatosis 
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Parsons JM: Transient acantholytic dermatosis (Grover's 
disease): a global perspective. J Am Acad Dermatol 1996; 
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Streit M, et al: Transitory acantholytic dermatosis (Grover 
disease). An analysis of the clinical spectrum based on 21 
histologicaliy assessed cases. Hautarzt 2000;51:244. 



CHAPTER 

2 2 Uutritional Diseases 

A nutritional disease is caused either by insufficiency or, less 
often, by excess of one or more dietary essentials. Nutri- 
tional diseases are particularly common in underdeveloped 
tropical countries. Infants and children are particularly at 
risk for deficiency states, especially malnutrition. Frequently, 
patients have features of several of these disorders if their 
diets have been generally restricted. An intertiginous or 
acral eruption, a seborrheic dermatitis-like facial eruption, 
atrophic glossitis, and alopecia are common features of many 
nutritional deficiencies. This occurs because these nutrients 
are essential to overlapping metabolic pathways of fatty 
acid metabolism, resulting in abnormal arachadonic acid 
metabolism and ahnormal differentiation of the epidermis. 
The abnormal epidermal differentiation results in impaired 
epidermal lipid and intercellular junction production and 
defective barrier function. Impaired disposal of free radicals 
may also occur. The histologic findings in many types of 
nutritional dermatoses are also similar. 

In developed countries, alcoholism is the main cause of 
nutritional diseases. Nutritional diseases should also be 
suspected in postoperative patients; psychiatric patients, 
including those with anorexia nervosa and bulimia; patients 
on unusual diets; patients with surgical or inflammatory 
bowel dysfunction, especially Crohn's disease; and patients 
with severe oral erosive disease (such as pemphigus) which 
prevents eating. Cystic fibrosis may be accompanied by 
nutritional deficiency dermatitis. In the pediatric setting, 
nutritional deficiency may also occur because of parental 
ignorance of the nutritional requirements of their infants. 
The diagnosis of nutritional deficiency is often missed since 
physicians fail to take adequate dietary histories.The edema 
of protein malnutrition may mask the problem. The 
dermatitis produced by elevated glucagon levels from islet 
cell tumors of the pancreas (nec~nlytic migratory erythema) 
and a similar dermatoses seen in hepatitis C infection 
and other forms of hepatic insufficiency (necmlytic acral 
erythema and pseudoglucagonoma) probably also represent 
nutritional deficiency dermatoses. Deficiency states caused 
by inborn errors of metabolism are discussed in Chapter 26. 

VITAMIN A 
Hypovitaminosis A (Phrynoderma) 
VitaminA 1s a fat-soluble v~tamin found as ret~nyl esters in 
milk, fish oil, liver, and eggs, and as carotenoids in plants. 
Vitamin A deficiency is common In children in the develop- 
mg world. It n rare in developed countries, where it is most 
commonly associated with diseases of fat malabsorption, 
such as bowel bypass surgery for obesity, pancreatic insuffi- 
ciency, Crohn's disease, celiac disease, cystic fibrosis, and 
llver disease.V~taminA is required for the normal keratiniza- 
tlon of many mucosal surfaces. When defic~ent, the resultant 

abnormal keratinization leads to increased mortality from 
inflammatory disease of the gut and lung--diarrhea and 
pneumonia (especially in rubeola). V~tamin A supplemen- 
tation of 200,000 IUlday for 2 days is recommended for 
children with rubeola. 

The skin eruption, termed phtyizodeima, or "toadskin," 
resembles keratosis pilaris. It consists of keratotic papules of 
various sizes, distributed over the extremities and shoulders, 
surrounding and arising from the piiosebaceous follicles. 
Individual lesions are firm, pigmented papules containing a 
central intrafollicular keratotic plug, which projects from the 
follicle as a horny spine and leaves a pit when expressed. 
Lesions are of two sizes: 1- to 2-mm papules closely 
resembling keratosis pilaris, and the more diagnostic large 
2- to 6-mm crateriform papules filled with a central keratotic 
plug.These later lesions may simulate a perforating disorder. 
The eruption of small lesions usually begins on the antero- 
lateral aspect of the thighs or the posternlateral aspect of the 
upper arms. It then spreads to the extensor surfaces of both 
the upper and lower extremities, shoulders, abdomen, back, 
and buttocks, and finally reaches the face and posterior 
aspect of the neclc.The hands and feet are not involved and 
only occasionally are there lesions on the midline of the 
trunk or in the axilla~y and anogenital areas. On the face, 
the eruption resembles acne because of the presence of 
many large comedones, but it differs from acne in respect to 
dryness of the skin. The large dome-shaped nodules are 
on the elbows and knees. They have a surrounding red or 
brown rim.The whole skin displays dryness, fine scaling, and 
hyperpigmentation. 

In vitamin A deficiency, eye findings are prominent and 
often pathognomonic. These include night blindness, an 
inability to see bright light, xemphtl~almia, xerosis corneae, 
and keratomalacia.The earliest finding is delayed adaptation 
to the dark (nyctalopia). Sometimes there are circumscribed 
areas of xerosis of the conjunctiva lateral to the cornea, 
occasionally forming well-defined white spots (Bitot spots). 
These are triangular, with the apex toward the canthus. 
V~taminA deficiency is a major cause of blindness in children 
in the developing world. The histologic findings of vitamin 
A deficiency are hyperkeratosis, horny plugs in the upper 
portion of the h a i ~  follicle, coiled hairs in the upper part of 
the follicle, severe atrophy of the sebaceous glands, and 
squamous metaplasia of the secretoly cells of the eccrine 
sweat glands. If the follicles rupture, perifollicular granulo- 
matous inflammation is found. 

The diagnosis of vitaminA toxicity is confirmed by deter- 
mi.nation of the serum retinol level. The treatment is oral 
vitaminA 100,000 IUlday for 2 to 3 days followed by the 
recommended dietary requirement. Serum retinol levels are 
monitored to determine adequacy of supplementation and 
to avoid vitaminA toxicity. 
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Because the skin findings of hypervitaminosls A are similar 
to the side effects of synthetic retinoid therapy, they are well 
recognized by most dermatologists. Chlldren are at greater 
risk for toxiclty than adults. Excess megavltamln ingest~on 
may be the cause In adults, as little as 25,000 IUIday 
may lead to toxicity, especially In persons with hepatic 
compromise from alcohol~c, viral, or medication-induced 
hepatitis. Dialysis patients also are at increased risk. If the 
patlent is taklng a synthetic retlnoid, all vitamin A supple- 
mentailon should be stopped. 

Most cases of chronic hypervitam~nosis A have been 
reported in children. There is loss of hair and coarseness of 
the remaining hair, loss of the eyebrows, exfoliatlve che~lltis, 
generalized exfoliat~on and plgmentat~on of the skin, and 
clubbing of the fingers. Moderate widespread itching may 
occur. Hepatomegaly, splenomegaly, hypochrom~c anemla, 
depressed serum protelns, and elevated liver function tests 
may be found. Bone growth may be retarded by premature 
closure of the eplphyses in children. Pseudotumor cerebri 
with ~apllledema may occur very early, before any other . . 
signs appear. In infants thls may present as a bulging 
fontanelle. 

In adults, the early slgns are dryness of the lips and 
anorexla. These may be followed by joint and bone pains, 
foll~cular hyperkeratosls, branny desquanlation of the skin, 
fissuring of the corners of the mouth and nostrils, dryness 
and loss of scalp hair and eyebrows, and dystrophy of the 
nalls. Fatigue, myalgia, depression, anorexia, headache (from 
pseudotumor cerebn), strabismus, and weight loss commonly 
occur. Liver disease may be progressive and may lead to 
cirrhosis with chronic toxicity Hypercalcemla commonly 
occurs In d~alys~s patlents Retinoids are teratogens, and blrth 
defects may occur with excess vitamin A supplementation 
during pregnancy. 
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Hivnor CM, et al: Necrolytic acral erythema: Response to 
combination therapy with interferon and ribavirin. J Am Acad 
Dermatol2004;50:S121. 

Khanna VJ, et al: Necrolytlc acral erythema associated with 
hepatitis C. Arch Dermatol 2000:136:755. 
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Arch Dermatol 2002;138:405. 

Roe DA: Assessment of risk factors for carotenodermia and 
cutaneous findings of hypervitaminosis A in college-aged 
populations, Semin Dermatol 1991;10:303. 

Sharieff GX, et al: Pseudotumor cerebri and hypercalcemia 
resutting from vitamin A toxicity. Ann Emerg Med 1996; 
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Smith KE, Fenske NA: Cutaneous manifestations of alcohol 
abuse. J Am Acad Dennatol2000;43:1. 

White J, et al: Desquamating migratory erythema caused by 
nutritional deficiency-4 cases. J Am Acad Dermatol 2004; 
50:P159. 

VITAMIN D 
Although actlve vltamin D is produced in the slun, deficiency 
of vitamln D has no slun manifestations, except for alopecia. 
The elderly have decreased vitamin D cutaneous photo- 
synthesis by reason of decreased sun exposure and poor 
intake nf v~tamin D. both of which oredisnose them to osteo- .- 
malacia. Aggressive photopmtection may also reduce 
vitamin D levels. Other patients at risk Include those who 
are debilitated with llmited sun exposure, those taking antl- 
convulsants, and those with fat malabsorption. Supplemen- 
tation for these patients should be considered. Rickets in 
malnourished children responds best to combinat~on therapy 
with vitamin D and calcium supplementation. 

Soll~tto RB, et al: Normal vltamln D levels can be maintained 
desplte rigorous photoprotectlon. J Am Acad Dermatol 
1997;37:942. 

Welsh 0, et al: Troplcai dermatology. Part 11. J Am Acad 
Dermatol 2002;46:748 

VITAMIN K DEFICIENCY 
Dietarv deficiencv of vitamin IC, a fat-soluble vitamin, does 
not occur in adults because it is synthesized by bacteria in 
the large intestme. However, deficiency may occur in adults 
because of malabsorpt~on caused by billary disease, mal- 
absorption syndromes, cystlc fibrosis, or anorexia nervosa. 
Lrver disease of all causes produces deficiency. Drugs such 
as coumann, sallcylates, cholestyramine, and perhaps the 
cephalosporins may induce a deficiency state. Newborns of 
mothers taking coumarin or phenytoin, or premature Infants 
with an uncolonized intestine, can be vitamln K-deficient 
The result is a decrease in the vitamln K-dependent clotting 
factors 11. VII. IX. and X. The cutaneous manifestations that , , .  
result are purpura, hemorrhage, and ecchymosis. Treatment 
1s 5 to 10  mglday of intramuscular vitamln IC for several 
days. In acute cnses, fresh frozen plasma IS used. 

Humphries JE: Skin necrosis due to vitamin K deficiency. Am J 
Med 1993;95:453. 

Soundararajan R, et al: Skin necrosis and protein C deficiency 
associated with vitamin K depletion in a patient with renal 
failure. Am J Med 1992;93:467. 

VITAMIN 61 DEFICIENCY 
Vitamin B, (thiaminel deficiencv results in beriberi.The skin . ~ 

manifestations are limited to edema. Peripheral neuropathy 
is common. 

Comabella M, et al: Iatrogenic fulmlnant beriberi. Lancet 1995; 
346:182. 

VITAMIN 62 DEFICIENCY 
Vitamin B2 [riboflavin) deficiency is seen most often in - 

alcoholic patients; however, phototherapy for neonatal 
icterus, acute boric acld ingestion, hypothyro~dism, and 
chlorpmmazine use have been reported to cause it also.The 
classrc findings are the oral-ocular-genital syndrome The 
lips are prominently affected with angular chellitis (perl$che) 



and chellosis. The tongue is atrophic and magenta. A 
seborrheic-like dermatitis with follicular keratosis around 
the nares, primarily affects the face. Genital dermatitis is 
worse in men than it is in women who have nboflaviu 
deficiency There is a confluent dermatitis of the scrotum, 
sparlng the midline, with extension onto the thlghs. 
Photophobia and blephant~s angularis occur.The response to 
5 mglday of riboflavin is dramatic. 

Roe DA: Riboflavin deficiency. Semin Dermatol 1991;10:293 

VITAMIN B, 

Pyridoxine Deficiency 
Pyridoxine deficiency may occur In cases of uremia and 
c~rrhosis, as well as with the use of certain phamacologic 
agents Skln changes include a sehorrheic dermatitis-like 
eruption, atrophic glossitis with ulceration, angular cheilitis, 
conjunctlv~tis, and intertrigo. Occasionally, a pellagra-like 
erupt~on may occur. Neurologic symptoms include 
somnolence, confusion, and neuropathy. 

Fig. 22-1 Scurvy, 
perifollicular 
hemorrhage and 
follicular 
hyperkeratosis. 

Pyridoxine Excess 
Fiiedman et a1 reported a patient who ingested large doses FOLK ACID DEFICIENCY 
of pyridox~ne (vitamin B,) and developed a subepidermal DiHuse hypetplgrnentation, glossitis, cheilitis, and megalo- - 
vesicular dermatosis and sensory peripheral neuropathy. hlasflc anemia, identical to vltamin B, deficiency, occur in 
The bullous dermatos~s resembled epidemolysis bullosa fohc aciddeficiency. 
acquis~ta. 

Downham TF, et al: Hyperpigmentation and folate deficiency. 
Friedman MA, et ai: Subepidermal vesicular dennatosls and Arch Dermatol 1976:112:562. 

sensoty peripheral neuropathy caused by pyndoxine abuse J 
Am Acad Dennatol 1986:14:915. SCl IRW 

VITAMIN BI2 DEFICIENCY 
Vitamin BI2 (cyanocobalnmin) is absorbed through the dlstal 
ileum after binding to gastric intrinsic factor i nan  acid pH. 
Deficiency is caused mainly by gastrointestinal ahnormal- 
ities, such as a deficiency of intrinsic factor, achlorhydria, 
ileal diseases, and malabsorption syndromes resulting from 
pancreatic disease or spme. Congenital lack of transcohalamin 
I1 can also produce BIZ deficiency. Because of the large 
body stores in adults, deficiency occurs 3 to 6 years after 
gastrointestinal abnormalities. 

Glossitis, hyperpigmentation, and canities are the main 
delmatologic manifestations. The tongue is bright red, sore, 
and atrophic. The hyperpigmentation is generalized, but it 
is more commonly accentuated in exposed areas, such as 
the face and hands, and in the palmar creases and flexures, 
resembling Addison's disease. The nails may he pigmented. 
Premature gray hair may occur paradoxically. Megaloblastic 
anemia is present.Weakness, paresthesias, numbness, ataxia, 
and other neurologic findings occur. 

Parenteral replacement with intramuscular injections, 1 mgl 
week for 1 month, then 1 mglmonth, leads to a reversal of 
the pigmentary changes in the skin, nails, mucous membranes, 
and hair. Neurologic defects may or may not improve. 

- - -  

Noppakun N, et al: Reversible hyperpigmentat~on of sk~n and 
nalls wlth white ha~r due to vitamin B,, defic~ency. Arch 
Dematol 1986;122:896. 

- - - . . - . 
Scurvy, or vitamin C deficiency, is the deficiency disease 
most commonly diagnosed by dermatologists, since cutaneous 
manifestations are early and prominent features. Elderly 
male alcoholics and psychiatric patients on restrictive diets 
are most commonly affected. 

The four Hs are characteristic of scurvy: hemorrhagic 
signs, hyperkeratosis of the hair follicles, hypochondriasis, 
and hematologic abnormalities. Perifollicular petechiae are 
the characteristic finding (Fig. 22-1). In addition, ecchymoses 
of various sizes, especially on the lower extremities, are 
common (Fig. 22-2). These may be associated with tender 
nodules (subcutaneous and intramuscular hemorrhage) and 
subperiosteal hemorrhage, leading to pseudoparalysis in 
children. Woody edema may be present, simulating eellulitis. 
Subungnal, subconjunctival, intramuscular, periosteal, and 
intra-articular hemorrhage may also occur. The refening 
diagnosis is often vasculitis. 

Another characteristic finding is keratotic plugging of the 
hair follicles, chiefly on the anterior forearms, abdomen, and 
posterior thighs.The hair shafts are curled in follicles capped 
by kelatotic plugs. This distinctive finding has been named 
"corkscrew hairs." 

Hemorrhagic gingivitis occurs adjacent to teeth and 
presents as swelling and bleeding of the gums.The teeth are 
loose and the breath is foul (Fig. 22-3). Gingival disease may 
be absent. Edentulous areas do not develop gingivitis, and 
those with good oral hygiene have less prominent gingival 
involvement. Epistaxis, delayed wound- healing, and 



482 NUTRITIONAL DISEASES - , ::.I- - -5 +:- . .- 

Fig. 22-2 SCL, "I, 
large ecchyrnosls of 
the leg. 

rtg. a - 3  Scurvy, glnglvlrls 

Levin NA, Greer KE: Scurvy in an unrepentant carnivore. Cutis 
2000:66:39. 

Nguyen RTD, et al: Scuwy: A cutaneous clinical diagnosis. 
Australas J Derrnatol 2003;44:48. 

NIACIN DEFICIENCY (PELLAGRA) 
Pellagra usually results from a deficiency of nicotinic acid 
(niacin, vitamin B,) or its precursor aminb acid, tryptophan. 
It is associated classically with a diet almost entirely com- 
posed of corn, millet, or sorghum. Other vitamin deficiencies 
(especially pyridoxine) or malnutrition, which interfere with 
the conversion of tryptophan to niacin, often coexist and are 
required for the signs and symptoms of pellagra to occur. 
In developed countries, most cases of pellagra occur in 
alcoholics. Other possible causes of pellagra are: 

Carcinoid tumors, which divert tryptophan to serotonin 
Hartnup disease (impaired absotption of tryptophan) 
Gastrointestinal disorders, e.g. Crohn and 
gastrointestinal surgery 
Prolonged intravenous supplementation 
Psychiatric disease, including anorexia nervosa 

Pellagra can also be induced by medications, most 
commonly isoniazid, azathioprine (and its metabolite 6- 
mercaptopurine), 5-fluorouracil, ethionamide, pmtionamide, 
and pynzinamide.'Ihese medications may induce pellagra by 
interfering with the niacin biosynthesis.The anticonvulsants, 
including hydantoins, phenobarbital, and carbamazepine 
may rarely produce pellagra in a dose-dependent fashion. 

depression also may occur. Frequently, anemia is present and 
may be the result of blood loss or associated deficiencies of 
other nutrients such as folate. 

The diagnosis of scurvy 1s usually made on clin~cal 
grounds and confirmed by a positwe response to vitamin C 
supplementation. A biopsy w ~ l l  exclude vasculitis and 
demonstrate follicular hyperkeratos~s, coiled hairs, and 
penfollicular hemorrhage in the absence of inflammation. 
Serum ascorbic acid levels may be confirmatory in unusual 
cases. Treatment IS with ascorbic acid, 1000 mglday for a 
few days to 1 week, and a maintenance dose of 100 mglday 
should be considered. 

~~~~~ 
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Clinical Features 
Pellagra is a chronic d~sease affecting the gastrointesbnal 
tract, nervous system, and skin; hence, the mnemonic of the 
3 Ds: diarrhea, dementia, and dermatitis. 

The most charactenstic cutaneous finding 1s the photo- 
sensitive eruption, wh~eh worsens m the spnng and summer. 
I t  occurs symmehically on the face, neck, and upper chest 
(Casal necklace); extensor arms; and backs of the hands 
(Fig. 22-4). Init~ally, there is erythema and swelling after sun 
exposure, accompanzed by itching-and burning or pain. In 
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vegetables are beneficial. Supplementation with nicotma- 
mide 100 mg three times a day for several weeks should be 
glven. Flu~d and electrolyte loss from diarrhea should be 
replaced, and in patlents with gastrointestinal symptoms, 
posslbly Interfering with absorphon, initial intravenous supple- 
mentation should be considered. W~thin 24 h after niacin 
therapy is begun, the skin lesions begln to resolve, confim- 
ing the diagnosis.Alcoholism must be treated if  present, and 
the factors that may have led to pellagra must be corrected. 

Fig. 22-4 Pellagra, erosive photosensitive eruption. 

severe cases, the eruptlon may be vesicular or bullous 
(wet pellagra). When compared wlth nonnal sunburn, the 
pellagrous skln takes about four times longer to recover from 
the acute phototoxic injury.After several phototoxic events, 
thickening, scaling, and hyperpigmentation of the affected 
skin occurs. The skin has a copper or mahogany hue. In 
protracted cases, the skin ultimately becomes dry, smooth, 
paper-thin, and glassy wlth a parchment-like consistency. 
Scarring rarely occurs. 

The nose is fairly characteristic. There is dull erythema of 
the bridge of the nose, with hne, yellow, powdery scales over 
the folllcular orifices (sulfur flaltes). The eruption resembles 
seborrheic dermatitis, except for its location. Plugs 01 
inspissated sebum may project from dilated orifices on the 
nose, giving it a rough appearance. 

At the onset, there is weakness, loss of appetite, abdom- 
inal pain, diarrhea, mental depression, and photosensitivity. 
Skin leslons may be the earliest slgn, with phototoxicity 
being the presentlng symptom in some cases. Neurologic and 
gastm~ntestlnal symptoms can occur without skln changes. 
In the later stages of the disease, the neurologlc symptoms 
may predominate. Apathy, depression, muscle weakness, 
paresthesias, headaches, and attacks of dizziness or falling 
are typical findings. Hallucmations, psychosis, seizures, 
dementla, neurologic degeneration, and coma may develop. 
The d~sease is progresswe and can be fatal if untreated. 

Pathology 
Histologically, the findings in the skin vary according to the 
stage of the disease.There may be orthokeratosis or slight 
confluent parakeratosis; basilar pigmentation is increased. 
Papillary dermal vessels are dilated with papillary dermal 
edema.The most characteristic finding is pallor and vacuolar 
changes of the keratinocytes in a band in the upper layers 
of the stratum malpighii, just below the granular cell layer, 
which may be attenuated. If marked, a cleft may form in the 
upper epidermis, correlating with the blistering seen in wet 
pellagra. 
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BIOTIN DEFICIENCY 
Biotin is universally available and is produced by intestinal 
bacteria. Therefore. deficiencv is rare but can occur in 
pat~ents with a short gut or malabsorpt~on. Sometimes it 
occurs in individuals taklng antibiotics or receiving paren- 
teml nutnilon. Ingestion of avldin, found in raw egg white, 
may bind biotin. leading to deficlency. The three autosomal- 
recesslve syndromes holocarboxylase synthetase deficiency 
(multiple carboxylase deficiency), biotinidase deficlency, and 
the very rare syndrome of inability to transport biotin into 
cells all have similar clinical features. Clinical presentation 
a variable, with some patlents manifesting only certaln 
features. 

The skin and nervous system are primanly affected. A 
dermatitis similar to that found in cases of zinc deficiency 
and essential fatty acid deficiency is seen. It is periorificial and 
characterized by patchy, red, eroded lesions on the face and 
g n n .  Cnnd~dn is regularly present on the lesions.Alopecia, 
sometunes total, Including loss of the eyebrows and eye- 
lashes can occur. Coniunctivltis mav be oresent. Neumloeic . A - 
findings are prominent. In adults, these include depression, 
lethargy, hallucinations, and limb paresthesias. In infants, 
neurologlc Bndings Include hypotonia, lethargy, a withdrawn 
behavior, autism, ataxla, seizures, deafness, and develop- 
mental delay. Lactic acidosis may be present. The diagnosis 
of the inherited forms is made by detectmg organlc amino- 
aciduria of 3-hydroxyisovaleric aad. Measurement of serum 
biotlnidase can d~stinguish biotlnidase deficlency from 
holocatboxylase deficiency. Treatment consists of 10 mg of 
biotinlday, but depending on the severity of the enzyme 
mutation, higher doses may be required. Skin lesions resolve 
rapidly, but the neurologic damage may be permanent. One 
report suggested that valproic acid treatment m children, 

Diagnosis and Treatment espec~ally at doses of 40 mglkglday or higher, may lead to 
If the characteristic skin findings are present, the diagnosis is partial biotlnidase deficiency, and that the skln lesions 
not difficult clinically. Dietary treatment to correct the (seborrheic dermatlta-like rash and alopecia) improved with 
malnutrition is essential. Anlmal proteins, eggs, mllk, and blotln supplementation at 10 mglday. 
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ZINC DEFICIENCY 
Zinc deficiency may be an inherited abnormality, acro- 
de~matitis enteropathica, or it may be acquired. Premature 
infants are at particular risk because of inadequate body zinc 
stores, suboptimal absorption, and high zinc requirements. 
Normally, human breast milk has adequate zinc, and 
weaning classically precipitates clinical zinc deficiency in 
premature infants and in infants with acrodermatitis 
enteropathica. However, clinical zinc deficiency may occur in 
full-term and premature infants still breastfeeding.This is due 
to either low maternal breast milk zinc levels or a higher zinc 
requirement by the infant than the breast milk can pmvide 
(even though the zinc level in the breast milk is normal). A 
rare syndrome of congenital myopathy, recurrent diarrhea, 
microcephaly, and deafness has been associated with a neo- 
natal bullous eruption characteristic of nutritional deficiency. 
These children have required very high doses of zinc 
supplementation. 

Parenteral nutrition without adequate zinc content 
may lead to zinc deficiency. Acquired zinc deficiency also 
occurs in alcoholics as a result of poor nutritional intake and 
increased urinary excretion; as a complication of.malabsorp- 
tion, inflammatory bowel disease, or gastrointestinal surgery; 
and, occasionally, in cases of anorexia nervosa and acquired 
immunodeficiency syndrome (AIDS). Patients with severe 
erosive oral disease, such as pemphigus or graft-venus-host 
disease, may develop zinc deficiency due to malnourish- 
ment. Zinc requirements increase during metabolic stress, so 
symptomatic deficiency may present during infections, after 
trauma or surgery, with malignancy, during pregnancy, and 
with renal disease. Diets containing mainly cereal @%ins are 
high in phytate, which binds zinc, and have caused endemic 
zinc deficiency in certain areas of the Middle East and North 
Africa. 

The dermatitis found in all forms of zinc deficiency is 
pustular and bullous, with an acral and periorifical distrib- 
ution (Eg. 22-51. On the face, in the groin, and in other 
flexors there is a patchy, red, dry scaling with exudation and 
crusting angular cheilitis and stomatitis are present. The 
periungual areas are erythematous, scaling, and sometimes 
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have superficial, flaccid pustules. Nail dystrophy may result, 
with thinning of the nails and accentuated longitudinal 
ridges. Chronic lesions may be more psoriasiform. General- 
ized alopecia may occur. 

Diarrhea is present in most cases. Growth retardation, 
ophthalmic findings, impaired wound healing, and central 
nervous system manifestations occur. Patients are particularly 
irritable and emotionally labile. Many abnormalities of the 
immune response occur in zinc deficiency. 

The histopathologies of acquired and hereditary zinc defi- 
ciency are identical.?here is vacuolation of the lteratinocytes 
of the upper stratum malpighii. These areas of vacuolation 
may become confluent, forming a suhcorneal bulla. In larger 
lesions, there may be total epidermal necrosis with subepi- 
dermal blister formation. Neutrophils are typically present. 

The diagnosis of zinc deficiency should be suspected in 
at-risk individuals with aclal or periorificial dermatitis. In 
particular, chronic diaper rash with diarrhea in an infant 
should lead to evaluation for zinc deficiency. The diagnosis 
can be confirmed by low serum zinc levels. A low serum 
alkaline phosphatase, a zinc-dependent enzyme, may be a 
valuable adjunctive test where the serum zinc level is normal 
or near normal. In some patients, even if the zinc level is in 
the normal range, if the skin lesions are characteristic, a trial 
of zinc supplementation should be considered. Replacement 
is with zinc sulfate 1 to 2 mglkglday (SO mg of elemental 
zinc per 220 mg zinc sulfate tablet). In acquired cases, 
transient treatment and addressing the underlying condition 
are adequate. In cases of acrodermatitis enteropathica, 
supplementation is 3 mgl kglday and should be lifelong. 
Overzealous zinc supplementation should be avoided as it 
may lead to low serum copper levels. 
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ESSENTIAL FATTY ACID DEFICIENCY - 
Essential fatty acid (EFA) deficiency may develop in multlple 
settings: low birth weight infants; cystic fibrosis; gastro- 
intestinal abnormalities. includins rnflammatorv bowel - 
disease and intestinal surgely; and prolonged parenteral 
nutrition without EFA supplementation. The resulting 
dermat~tis is similar to that seen in zinc and biotin deficiency, 
although characteristically more widespread, but with less 
periorifacial rnvolvement and mucous membrane and nail 
changes.There is a generalized xe~osis, since EFAs constrtute 
up to one-quarter of the fatty acids of the stratum corneum 
and are required for normal epidermal barrier function. 
Widespread erythema and an intertngrnous weeping 
eruption are seen. The hair becomes lighter in colot, and 
dif£use alopecia is present. Poor wound healing, growth 
failure, and increased risk of ~nfection may occur. This is 
especially important in patients w ~ t h  cystic fibros~s, who may 
have inherent abnormalities of essential fakty acid absorption1 
metabolism independent of their pancreatic function and 
overall nutritional datus.There is a decrease in linoleic acid 
and an jncrease in palmitoleic and oleic adds. A ratio of 
eicosatnenoic acid-to-arachidonic acid of more than 0.4 is 
diagnostic 01 EFA deficiency. Intravenous lipid therapy with 
Intralipid 10% reverses the process. Topical safflower oil 
emulsion or sunflower seed oil applications may not be able 
to prevent or treat EFA deficiency and may predispose 
patients to a-hnolenic acid defiaency. 

Darrnsredt GL, et al: Malnutrition-assmiated rash of cystlc 
tibrosls. Ped~atr Denatol2000;17:337, 

Jlang WG, at ai: The pathology of essential fatty acld deficiency: 
Is it cell adheshon mediated? Med Hypotheses 2000,55:257. 

Lloyd-Still JD: Essential fatty acid deficiency and nutritional 
supplementation in cystic fibrosis. J Pediatt 2002;141:157 

Sacks GS, et al: Failure of topical vegetable 011s to prevent 
essential fattyacld deficlency in a crit~cally 111 patient recetvlng 
iong-term parenteral nutrition. J Parenter Entefaal Nutr 
1994;18:274. 

IRON DEFICIENCY 
Iron deficiency is common, especially among actively 
menstruating women, and particularly rf they have little red 
meat in their diets and have not made an effort to replace 
their losses with other faods. Muc~cutaneous findings include 
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koilonychia, glossitis, angular cheilitis, pruritus, and telogen 
effluvium diffuse hair loss. Plumme~Vinson syndrome is the 
combination of microcytic anemia, dyspbagia, and glossitis, 
seen almost entirely in middle-aged women.The lrps are thin 
and the opening of the mouth is small and inelastic, so that 
there is a rather chande~istic appearance. Smooth atrophy 
of the tongue is pronounced. Koflonychia is present in 40% 
to 50% of patients, and alopecia may be present. 

An esophageal web in the postcricoid area may occur, 
presentmg as difficulty swallowing, or the feeling that food is 
stuck in the throat. The diagnosis is confirmed by measuring 
the serum iron level. Treatment connsts of Iron sulfate 
supplementation, 325 mg three times a day. 

Cockayne SE, Thomas SE: Scmtchlng and fasting: a study of 
pruntus and anorexia nerwosa. Br J Danatol1999;141:747. 
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Sato S: imn detlc~ency. Semin Dermatol1991;10313. 

SELENIUM DEFICIENCY 
Selenium deficiency occurs in patlents on parenteral 
nutrition, in areas where soil selenium content is poor, and 
in low birth weightinfants. Manifestations in children include 
hypopigmentation of the skin and hair (pseudoalbinism). 
Leukonychia and Terry-like nails have been reported. 
Cardiomyopathy, muscle pain, and weakness with elevated 
muscle enzymes are the major features.Treatment consists of 
3 flglkglday of selenium. 
- - - - - - -  

Mnton NE, e t  al: Macrocytosis and pseudoalbinism: rnan~fes- 
tations of selenium defiolency. J Pedatr 1!387:111:711. 

PROTEIN-ENERGY MALNUTRITION 
Protein-energy malnutrition is a spectrum of related disease 
including marasmus, kwashiorkor, and maiasmic kwashiorkor 
These conditions are endemrc in the developing warld, 
Marasmus represents prolonged deficiency of protein and 
calories and is diaenosed in children who are below 60% of - 
their ideal body weight without edema or hypoproteinemla. 
ICwasb~orkor occurs with protein deficlency but a relatively 
adequate caloric intake. It is diagnosed in children between 
60% and 80% of their ideal body weight wrth edema or 
hypoproteinemla. Marasmxc kwashiorkor shows features of 
both condittons and 1s diagnosed in children who are less 
than 60% of their ideal body weight with features of edema 
or hypoproteinemia. 

These conditions are rare in developed countries, but 
occasionally, lcwashiorkor may occut as a result of cystic 
fibrosis or severe dietary restrictions instituted to improve 
infantile atopic dermatitis. In the US this may occur when 
rice beverage, which lacks protein, is substituted for cow's 
milk and soy in the diets of infants surviving largely on 
bottle feedings. Most cases, therefore, are in infants younger 
than 1 year of age. 

Marasmus 
In cases of marasmus, the skin is dry, wrinkled, and loose 
because of marked loss of subcutaneous fat. The "monkey 
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p.,.,, ,o that alternating bands of pale and darlc hair can be 
seen along a single strand, indicating alternating periods of 
good and poor nutritton.The nails are soft and thin. 

The skin les~ons are hypopigmented on dark skin and 
erythematous or purple on fair skm. Lesions first appear in 
areas of friction or pressure: the flexu~es, groin, buttocks, 
and elbows Hyperpigmented patches occur with slightly 
raised edges. As they progress, they resemble old, dark, 

facies," caused by loss of the buccal fat pad, i s  cbaracteristlc. 
In contrast to kwashiorkor, there is no edema or dermatosis. 

Kwashiorkor 
Kwashiorkor produces hair and skin changes, edema, 
~mpaired growth, and the characteristic potbelly (Rg. 22-6). 
In cases diagnosed in the US due to dietary restriction or 
social chaos, edema has masked growth failure, resulting In 
the diagnosis of malnutrit~on berng delayed. The hair and 
skin changes are usually striking. Africans call the victims of 
kwash~orkor "red children." The hair is hypopigmented, 
varying in color from a reddish-yellow to gray or even white. 
The halr is dry and lusterless; curly hair becomes soft 
and straight; and marked scaling (cmclded hair) is seen. 
Especially sinking is the flag sign, affecting long, normally 
dark hair.% hair grown durmg periods of poor nutrition 1s 

deteriorating enamel paint with peeling or desquamation. 
This has been described variously as "crazy pavement," 
"crackled skin," "mosaic skin," "enamel paint:' and "flaky 
paint." In severe eases, the peeling leaves pale, ulcerated 
hypopigmented areas with hyperpigmented borders. 
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CAROTENEMIA AND LYCOPENEMIA 
Excessive ingestion of carrots, squash, spinach, green beans, 
rutabagas, pumpkins, yellow turnips, sweet potatoes, or 
papaya may lead to a yellowish discoloration of the skin, 
which is especially prominent on the palms, soles, and 
central face. The scleme aTe spared. In lycopenemia, excess 
ingestion of red foods, such as tomatoes, beets, chili beans, 
and varlous fruits and bernes, leads to a reddish discolora- 
tion of the dun. Carotenem~a may also be seen in hypo- 
thyroidism. 

SaleTA, et al: Carotenemiaassociated with increased consump- 
tion of green beans. J Am Acad Dernlatol 2004;50:?153. 

Svensson A, Vahlquist A: Rhefabolic carotenemia and camteno- 
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CHAPTER 

Jlseases of Subcutaneous Fat 

An inflammatory disorder that is primarily localized in the 
subcutaneous fat is termed a paitizicz~litis. This group of 
disorders may be challenging both for the clinician and the 
dermatopathologist. Clinically, in all forms of panniculitis, 
lesions present as subcutaneous nodules. Histopathologi- 
cally, the subcutaneous fat is a rather homogenous tissue and 
inflammatory processes may show considerable overlap. One 
way of classifying panniculitis is to sepamte erythema 
nodosum (EN), as the prototypical septal panniculitis, from 
those processes that primarily involve the fat lobules-the 
lobular panniculitides. Some lobular panniculitides are due 
to vasculitedes (such as polyarteritis nodosa), which are 
discussed in other chapten.The remaining lobular panniculi- 
tides are categorized by their pathogenesis. Weber-Christian 
disease, Rothmann-Makai disease, lipomembranous or 
niembmnocystic panniculitis, and eosinophilic panniculitis 
are reaction patterns, and are not specific entities. Neutro- 
philic panniculitis appears to -present a variant of Sweet 
syndrome with primary involvement of the panniculus. 

Given the depth of lesions in the panniculus, the choice of 
hiopsy is critical in establishing the diagnosis. An incisional 
or excisional biopsy, narrow at the skin surface and wider 
in the panniculus, is the optimal procedure. An alternative 
double-punch method, using a 6- to 8-nun punch first, followed 
by a 4- to 6-mm punch at the depth of the first punch, may 
be considered, but is less ideal. Panniculitis is one area of 
dennatopathology where the sltitl of the dermatopathologist 
is critical in establishing good clinicopathologic correlation. 
If the biopsy report from an adequate biopsy specimen does 
not match the clinical findings, repeat the biopsy, or ask for 
a second opinion on the original specimen. 

- -- 
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SEPTAL PANNlCULlTlS (ACUTE AND CHRONIC 
ERYTHEMA NODOSUM) 
EN is the most common inflammatoiy panniculitis. It occurs 
in two forms: acute, which is common, and chronic, which is 

rare.Acute EN may occur at any age and in both sexes, but 
most cases occur in young adult women (female-to-male 
ratio, 3-6:1).The eruphon consists of bilateral, symmetrical, 
deep, tender nodules and plaques 1 to 10 cm in diameter 
Usually there are up to 10  lesions, but ln severe cases many 
more may be found. Initially, the skin over the nodules is red, 
smooth, slightly elevated, and shiny (Fig. 23-1). The most 
common location 1s the pretibial area and lateral shins. 
In general, the lesions should be primanly on the antenor 
rather than posterior calf. Lesions may also be seen on the 
upper legs, extensor arms, neck, and rarely the face. The 
onset 1s acute, frequently associated with mala~se, leg edema, 
and arthritis or arthralgia (usually of the anldes, knees, or 
wrists). Fever, headache, episcleritis, conjunctivitis, and various 
gastrointestinal complaints may also be present. Over a few 
days, the lesions flatten, leaving a pu~ple or blue-green color 
resembling a deep bruise (erythema contunforme). Ulcera- 
tion does not occur, and the les~ons resolve without atrophy 
or scarr~ng.The natural history is for the nodules to last a few 
days or weeks, appeanng in crops, and then slowly involute. 

Flg. 23-1 Erythema 
nodosum. 
erythematous tender 
nodules on the 
anterior shins. 
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boys and girls equally. 

Acute EN is a reactive process. It is commonly associated 
with a streptococcal infection and in children this is by 
far the most common percipitant. Tuberculosis remains an 
important cause in areas where tuberculosis is endemic. 
Intestinal infection with Yersinia, Snbnonelln, or  Shigella 
may precipitate EN. Other infectious causes include systemic 
fungal infections (coccidioidomycosis, histoplasmosis, sporo- 
trichosis, and blastomycosis) and toxoplasmosis. EN-like 
lesions have been described in other infectious diseases 
such as Helicobacter septicemia, brucellosis, psittacosis, cat- 
scratch disease, and many others. Since these organisms 
are fastidious, it has not always been possible to exclude the 
possibility that the EN-like lesions seen in these diseases 
actually represent septic foci in the panniculus. Sarcoidosis 
may present with iever, cough, joint pains, hilar adenopathy, 
and EN.Thi symptom complex, known as Lofgren syndrow~e, 
is especially common in Scandinavian, Irish, and Puerto 
Rican women. It generally responds well to therapy and runs 
a self-limited course. EN is frequently seen in patients with 
inflammatory bowel disease, more commonly Crohn's than 
ulcerative colitis. EN has been rarely reported in association 
with various hematologic malignancies, but this is less 
common than Sweet syndrome or pyoderma gangrenosum. 

Drugs may also induce EN. The bromides, iodides, and 
sulfonamides were once the most frequent causative agents. 
Currently, oral contraceptives and hormone replacement 
therapy are the most common medications inducing EN.This 
association, the predominance in young women, and the 
occurrence of EN in pregnancy suggest that estrogens 
may predispose to the development of EN. Echinacea herbal 
therapy can also induce EN. 

EN-like lesions have been described in Behqet syndrome 
and Sweet syndrome, and probably represent these inflam- 
matory processes occurring in the fat, rather than the co- 
existence of two disorders. Histologically, the subcutaneous 
lesions of Behqet syndrome show features different from 
EN-a lobular or  mixed lobular and septal pattern, and most 
importantly, a vasculitis which may be lymphocytic, leuko- 
cytoclastic or involve a small arteriole. This vasculitis is 
proposed to be the primary event producing the subcutan- 
eous lesions in Behqet syndrome. 

A more chronic variant of EN, called chronic EN, EN 
migrans, or subacute migratory panniculitis of Vilanova and 
Pifiol, is well described. This form of septal panniculitis is 
much less common than acute EN. It is distinguished from 
acute EN by the following features: 
1. Lesions tend to occur in older women 
2. Lesions are unilateral or asymmetrical if bilateral 
3. Lesions are not associated with systemic symptoms 

except arthralgias 
4. Lesions are painless or less tender than acute EN 

lesions 
5. Lesions are not associated with underlying diseases 
6. Lesions begin as a single lesion that tends to resolve, 

but migrates centrifugally, forming annular plaques of 
subcutaneous nodules with central clearing 

7. Lesions have a prolonged course of months to years 
In the differential diagnosis of EN, other forms of 

panniculitis must be considered. Erythema induratum (EI) 
usually affects primarily the posterior calves alone and runs 

, ,,,,..e chronic course, with the possib,,.., ~f ulcelation and 
scarring. Syphilitic gummas, as well as the nodules of sporo- 
trichosis are, as a rule, unilateral. Subcutaneous fat necrosis 
associated with pancreatitis and nodular vasculitis may also 
occur on the shins, but associated clinical features and/or 
histologic features will allow the differentiation to be made. 
Subacute infectious processes, such as Helicobacter cellulits 
and atypical mycobacterial infection, may closely mimic 
EN. In most cases, the classic picture of the acute onset of 
symmetrical, red, tender nodules on the anterior shins of a 
young woman will allow the diagnosis of EN to be easily 
made without a biopsy. However, if the case is atypical or 
does not evolve typically, a biopsy should be performed. In 
cases where the diagnosis of EN has been made in error, 
either the clinical features were atypical and a biopsy was 
not performed or was inadequate (punch biopsy), or the 
biopsy was misinterpreted by the pathologist. 

EN is a septal panniculitis: the inflammatory infiltrate 
principally involves the connective-tissue septa between fat 
lobules throughout the evolution of the lesion.The infiltrate 
may be composed of either neutrophils (early) or lympho- 
cytes and other mononuclear cells (later), or a mixture, 
depending on the stage at which the Iesion is biopsied. In 
older lesions histiocytes and multinucleate giant cells may 
predominate. Fat lobules are only secondarily affected by the 
inflammation, but some foamy histiocytes may be seen in the 
evolution of the lesions. Meischer radial granulomas, aggre- 
gates of histiocytes around stellate clefts, are characteristic 
but not diagnostic of EN. Leukocytoclastic vasculitis is not 
a histologic feature of EN. In chronic EN septal fibrosis and 
septal granulomas of epithelioid macrophages are seen. 

The management of EN involves three components: 
identifying the trigger, rest and elevation of the affected 
extremities; and specific anti-inflammatory medications. 
Since streptococcus is a common trigger, throat culture and 
A S 0  titer are indicated.A complete history of any preceding 
illness will often lead to clues. Preceding diarrhea might 
suggest Yersinia infection, for example. A travel and 
exposure history are especially important when considering 
endemic fungal infections. Four per cent of patients with 
histoplasmosis present with EN, so in endemic areas this 
cause should be excluded. Early treatment of the infectious 
cause does not appear to shorten the duration of the EN, 
although EN triggered by infections tends to last longer if the 
infection is more chronic-streptococcal-induced EN will 
tend to last a shorter period than tuberculosis-triggered EN. 
Bed rest is of great value and may be all that is required in 
mild cases. In children this is especially true. Gentle support 
hose are also helpful. Curtailing vigorous exercise during 
the acute attacks will shorten the course, and restriction of 
physical activities might prevent exacerbations and recur- 
rences. Aspirin and nonsteroidal anti-inflammatory drugs 
(NSAIDs) such as indomethacin are often helpful. Potassium 
iodide is a safe and effective treatment. As a supersaturated 
solution, five dmps three times a day, increased by one drop 
per dose per day up to 15 drops three times a day, is one 
easy-to-remember dose schedu1e.A~ a tablet, the dose is one 
300-mg tablet three times a day. Induction of hypothymid- 
ism by prolonged iodide therapy should be watched for. 
Once controlled, the therapy is gradually reduced over 2 to 
3 weeks. Intralesional corticosteroid injections will control 
persistent lesions. Systemic steroids will result in rapid 
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resolution of lesions, if not contraindicated by the underlying 
precipitating cause. In acute lesions, colchicine is often 
rapidly effective at a dose of 0.6 mg twice a day. For chronic 
EN, SSICI is often effective. In refractory cases, antintalanals 
may be tried. 

The prognosis in acute EN usually is good, the attack 
running its course in 3 to 6 weeks. Recurrences do occur, 
especially if the underlying condition or infection is still 
present, or if physical activity is resumed too quickly. 
Chronic or atypical lesions should suggest an alternative 
diagnosis and require a biopsy. 
- -  
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LOBULAR PANNlCULlTlS 
VESSEL-BASED LOBULAR PANNlCULlTlS 
Inflammation or thrombosis of blood vessels may lead to 
fat necrosls due to ischemia. This can occur m the primary 
vasculopathles, such as polyarteritis nodosa and Churg- 
Strauss, in metabolic disorders such as oxalosts and 
calciphylaxis, with atheromatous emboli, with hepann and 
Coumadin necrosis, and with various coagulopathies. These 
entities are discussed in other chapters. 

Nodular Vasculitis 
Clinically and histologically, nodular vasculitis is identical to 
EI. The two differ only by the presence of tuberculosis as 
a precipitabng factor in EI. Nodular vasculitis presents as 
tender, subcutaneous nodules of the calves of middle-aged, 
thick-legged women. Venous insufficiency may be present. 
Lesions are bilateral and less red and tender than EN; they 
often ulcerate, drain oily liqu~d, and recur over years. 

The early lesions may show a suppurative vasculopathy, 
proposed by various authors to be an arteritis, a venulitis, or 
both. In some cases, no vasculihs is found, and (despite the 
name) the presence of a vasculihs IS not required to establtsh 
the diagnosis of nodular vasculitis. Nodular vasculit~s results 
in substantial lobular necrosis of adipocytes w ~ t h  suppura- 
tlon. Necrosis of the lobule results in loss of the llpocyte 
membrane and pooling of lipid into variably sized round 
aggregates. As lestons evolve, the fat becomes increasingly 
necrotic, forming microcysts, and suppurabon progresses 
to the point where it may perforate through the epidermis, 

forming ulceration. Granulomatous inflammation appears 
adjacent to areas of fat necrosis, and eventually lesions 
resolve with fibrosis. 

Nodular vasculitis must be distinguished from EI. Because 
clinical and pathologc features are identtcal, the differentla- 
tion is made by searching for tuberculous infection in the 
patient, by applying a tuberculin skim test. If this is pos~tive, 
the appropriate diagnosis is EI. Polymerase chain reaction 
(PCR) of the affected tissue may reveal the DNA of Myco- 
bacterium tuberculosrs in 50% to 70% of cases of EI. As 
a tuberculid, EI is a manifestatton of cellular immunity to 
tuberculosis, and the PPD will always be posttive. PCR of the 
tissue is pzot recommended in cases which are tuberculin skin 
test negative. 

EI requires antibiotic therapy for the underlying tuber- 
culosis. Treatment of nodular vasculitis is usually SSKI, as 
outlined for EN. This is effective in about half of cases. In 
the others, trials of colchicine, antimalarials, NSAIDs, and 
systemic steroids may be attempted, Support stockings, 
elevation, and treatment of associated venous insufficiency 
may also improve nodular vasculitis. 

Sclerosing Panniculitis (Hypodermitis 
Sclerodermiformis, Lipodermatosclerosis, 
Stasis Panniculitis) 
Sclerosing pannlculitis occurs primarily on the medial lower 
third of the lower legs of women older than40, with an above 
average body mass index. It may be bilateral. If not bilateral, 
the left leg only is affected, or the process is more severe 
on the left leg. If the rrght leg is primarily affected, deep 
venous thrombosis currently or in the past or  a venous injury 
to the right leg must be considered.Typically, there is marked 
woody induration in a stocking distribution resultmg in 
calves that resemble inverted champagne bottles. This 
induration results from fibrosis 1n the subcutaneous fat which 
may occur without the primary inflammatory panniculitis 
ever being clinically observed. It occurs multifocally and 
microscopically throughout the affected area. This pattern 
was called hypodermitis sclerodermiformis. When the areas 
of fat necrosis are larger, they present as erythematous, tender, 
subcutaneous nodules or  plaques. Tbis is designated 
sclerosing panniculitis. 

It is now recognized that these are two aspects of the same 
disease wlth a common pathogenesis-venous insufficiency. 
These patients may have venous varicosities, superficlal 
thrombophlebitis, deep venous thrombosis, or several of 
these condihons. Even when venous disease is not clinically 
evident, evaluation of the venous system of the lower leg 
will frequently reveal insufficiency. Laboratory evaluation 
may reveal a genetic mutation in the fibrinolytic system 
resulting in increased thrombosis in these patients. Venous 
insufficiency results in hypoxia, necrosis of fat, inflammation, 
and eventual fibrosis. If hypoxemia IS present from other 
causes such as pulmonary disease, sclerosing panntcnlitis 
may be more severe. 

The histologic features of sclerosing panniculitis are 
characteristic, but not all features may be seen on every 
biopsy, since the histologic features change over tlme within 
the lesion.The overlying dermis frequently shows changes of 
stasis with nodular proliferation of thick-walled vessels, 
hemosidenn depositron, fibrosis, and atrophy. In early lesions 
there is ischemic necrosls in the center of -the fat lobules 
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There is a sparse lymphocytic infiltrate in the fat septa. As 
the lesions evolve, the septa are thickened and fibrosed, 
and there is a mixed inflammatory infiltrate of lymphocytes, 
plasma cells, and macrophages. Foamy histiocytes are present 
around the areas of fat necrosis. Fat microcysts are charac- 
teristic (but not diagnostic) and appear as small cysts with 
feathery eosinophilic remnants of adipocytes lining the cyst 
cavity and resembling frost on a window, so-called lipo- 
membranous fat necrosis. In later lesions these microcysts 
collapse and are replaced by fibrosis. Despite these charac- 
teristic features, biopsy should be avoided in these patients. 
Biopsies heal poorly and may lead to chronic leg ulcers. If a 
biopsy must be performed, it should be from the most 
proximal edge of involvement. 

This diagnosis can be clinically confirmed if a careful 
vascular evaluation is performed.The location on the lower 
medial calf is unusual for EN. Most other panniculitides 
favor the posterior mid-calf. The gradual progression from 
the ankles proximally is characteristic of sclerosing panni- 
culitis and not other forms of lobular panniculitis. 

The treatment of sclerosing panniculitis may be difficult. 
fibrotic areas may be irreversible. Graded compression 
stockings and elevation, standard treatments for venous 
insufficiency, are most effective in this condition.Application 
of pressure dressings such as an Unna boot can produce 
dramatic, if temporary, improvement. Greater compression- 
Unna boot with Coban and a foam buttress (bolster material 
to apply extra pressure to the red inflamed arra) or the Profore 
boot-can be beneficial. Unfortunately, some patients cannot 
tolerate compression because of the pain of the lesions. 
Pentoxyphylline in doses of 400 to 800 mg three times a day 
is useful, especially in cases not responding to compression 
and elevation alone, or in patients who are initially intolerant 
of compression dressings. Apparently by enhancing the fibrino- 
lytic capacity of affected patients, stanozolol, 2 to 5 mg or  
oxandrolone 10  mg twice a day, may benefit some patients. 
I t  is rarely required if appropriate pressure dressings are 
applied and the patient is able to take full doses of pentoxy- 
phylline. Stanazol and oxandrolone may be virilizing for 
women and should be avoided if possible in women of 
childbearing potential. Stanazol may induce hepatitis. 

Bruce AJ, et al: Lipoderrnatosclerosis: Review of cases 
evaluated at Mayo Clinic. J Am Acad Dematol 2002;46:187. 

Fernandez-Lopez E, et al: Membranous fat necmsis: a non-specific 
histological finding. Eur J Dermatol 2002;12:82. 

Hemuy Y: Lipodematosclemsis and compression stockings. J 
Am Acad Darmatoi 2000;42:307. 

Segal S, et al: Treatment of lipodermatosclemsis with oxandm- 
lone in a patient with stanozolol-induced hepatoxicity. J Am 
Acad Dermatol 2000:43:558. 

Stacey MC, et al: Pencapillary fibrin deposits and skin hypoxia 
precede the changes of iipodematosciemsis in limbs at 
increased risk of developing a venous ulcer. Cardiovasc Surg 
2000;8:372. 

PHYSICAL PANNlCULlTlS 
This category includes processes in the fat that occur from 
physical factors. Some are characterized by the presence of 
needle-like clefts--sclerema neonatorum, subcutaneous fat 
necrosis, and post-steroid panniculitis. Infants and children 

bolic differences in Eat are apparently pathogenically impor- 
tant. Hypothermia or cold is frequently associated in some 
forms (cold panniculitis, sclerema, and subcutaneous fat 
necrosis). It may be difficult in some cases to clearly separate 
mild cases of sclerema neonatorum from subcutaneous fat 
necrosis, or differentiate cold panniculitis from subcutaneous 
fat necrosis of the newborn if the lesions are at sites of cold 
exposure.This is not surprising, since they may be pathogen- 
ically related. In general cold panniculitis refers to localized 
cases where there is a history of local cold exposure, sclerema 
to cases presenting in severely ill children soon after birth 
with a poor pmgnosis, and subcutaneous fat necrosis (the most 
common variant) to cases with more limited lesions occurr- 
ing in the fust 6 weeks of life, sometimes with associated 
hypercalcemia.Traumatic fat necrosis occurs from damage to 
the subcutaneous fat resulting from muma.All these condi- 
tions are treated supportively, and in all except sclerema 
neonatorum, spontaneous and complete recovery is 
expected. 

Sclerema Neonatorum 
Sclerema neonatorum is the most severe and rarest disorder 
in this group. It affects premature neonates who are gravely 
ill for other reasons. Affected neonates usually die, unless 
the underlying diseases can be reversed. In the first few days 
of life, the skin begins to harden, usually initially on the 
buttocks or lower extremities, and rapidly spreads to involve 
the whole body.The skin on the palms, soles, and genitalia is 
spared. The skin becomes dry, livid, cold, rigid, and board- 
like, so that the mobility of the parts is limited.The skin in 
the involved areas cannot be picked up.The skin of the entire 
body may appear half frozen and is yellowish white.Viscera1 
fat may also be involved. 

Histologically, adipocytes are enlarged and filled with 
needle-like clefts in a radial array.Mected fat cells undergo 
necrosis. There is sparse inflammation, and histiocytes 
containing needle-like clefts are rare, possibly because most 
children die becore granulomas can form. 

Subcutaneous Fat Necrosis of the Newborn 
Subcutaneous fat necrosis of the newborn (SFN) occurs 
during the first 4 weeks of life (half in the first week) in 
term or post-term infants. A history of fetal distress, birth 
asphyxia, and meconium aspiration is common. Maternal 
cocaine use, severe neonatal anemia, thrombocytopenia, 
septicemia, and hypothermia have also been associated. SFN 
following delivery by emergency cesarian section and speaks 
against trauma as playing a role in SFN. Painful, firm to 
rubbery, erythematous nodules appear, usually on the upper 
back, buttocks, cheeks, or proximal extremities (Fig. 23-2). 
Lesions may fuse to form plaques and resolve spontaneously 
within 3 months with no scarring. In general, the infants 
remain well; however, hypercalcemia has occurred in more 
than 50% of recently reported cases, and in 4 of 11 conse- 
cutive cases seen at one institution. The hypercalcemia may 
appear weeks to months after the appearance and resolution 
of the skin lesions. Periodic serial serum calcium determina- 
tions for the first 3 to 4 months of life have been recom- 
mended.The pathogenesis of the hypercalcemia in SFN may 
be due to elevated prostaglandin E levels or  inappropriately 
high levels of 1,25-hydroxyvitamin D. The mechanism of 
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Fig. 23-2 Subcutaneous fat necrosis. 

hypercalcemia in SFN has been postulated to be similar 
to that seen in other granulomatous conditions, such as 
sarcoidosis. Hypercalcemia may result in failure to thrive, 
irritability, apathy, hypotonia, seizures, and renal failure.The 
hypercalcemia is treated with hyperhydration, calcium 
wasting dimretics (furosemide), and formulas low in calcium 
and vitamin D. Systemic steroids, calcitonin, and etidronate 
(bisphosphonate) may also be effective, when other methods 
fail to reduce the hypercalcemia. 

Histologically, subcutaneous fat necrosis is a lobular 
panniculitis, with granular necrosis of adipocytes, Needle- 
shaped clefts are arranged radially within histiocytes, and 
multinucleate foamy histiocytes are present. Lesions may 
resolve with calcification and fibrosis. Fine-needle aspiration 
has confirmed this diagnosis and characteristic magnetic 
resonance imaging (MRI) findings have been reported. 

Bachrach LK, Lum CK: Etidronate in subcutaneous fat necrosis 
of the newborn. J Pediatr 1999;135:530. 

Battln M, et al: Sclerema neonatorum following hypothermia. J 
Paediatr Child Health 2002;38:533. 

Bellinl C, et al: Radiological case of the month. Arch Pediatr 
Adoiesc Med 2001;155;1381. 

Burden AD, Krafchlk BR: Subcutaneous fat necrosis of the new- 
born: A review of 11 cases. Pediatr Dermatol 1999:16:384. 

Carracclo C, et ai: Subcutaneous fat necrosis of the newborn: 
link to maternal use of cocaine during pregnancy. Clin Pediatr 
1994;33:317. 

Chuang SD, et al: Subcutaneous fat necrosis of the newborn 
complicating hypothermic cardiac surgery. Br J Dermatol 
1995:132:805. 

Craig JE, et ai: Fat necmsis after ice application for supra- 
ventricular tachycardia termination. J Pediatr 1998;133:727. 

Dudink J, et ai: Subcutaneous fat necrosis of the newborn: 
hypercalcaemia with hepatic and atrial myocardial calcifl- 
cation. Arch Dls Child Fetal Neonatal Ed 2003;88:343. 

Gu LL, et ai: Nephmcalcinosis and nephmllthiasls due to sub- 
cutaneous fat necrosis with hypercalcemia in two full-term 
asphyxiated neonates. Pediatr Radio1 1995;25:142. 

Gupta RK, et al: Fine needle aspiration cytodiagnosis of sub- 
cutaneous fat necrosis of the newborn. Acta Cytol 1995; 
39:759. 

Jardine D, et al: Sclerema neonatorum and subcutaneous fat 
necmsis of the newborn in the same infant. Eur J Pediatr 
1990;150:125. 

Lum CK, et al: Asymptomatic hypercalcemia in subcutaneous 
fat necrosis. Clin Pediatr 1999:38:547. 

Sharata H,  et al: Subcutaneous fat necmsis, hypercalcemia, and 
prostaglandin E. Pedlatr Dermatol 1995;12:43. 

Tran JT, Sheth AP: Complications of subcutaneous fat necrosis 
of the newborn: A case report and review of the literature. 
Pedlatr Dermatol 2003;20:257. 

Varan 8 ,  et al: Subcutaneous fat necrosis of the newborn 
associated with anemia. Pediatr Dermatol 1999;16:381. 

Wladmwski TP, Marshman G: Subcutaneous fat necrosis of the 
newborn following hypothermia and complicated by pain and 
hypercalcaemia. Australas J Dermatol 2001;42:207. 

Cold Panniculitis 
Infants and young children are particularly predisposed to 
cold panniculitis. It has been described in children who suck 
on ice or popsicles (popsicle panniculitis) (Fig. 23-3), in the 
scrotum of prepubertal males, and in infants treated for snpra- 
ventricular tachycardia with the application of cold packs to 
the face. Most reported affected infants have been Black. 
Lesions occur within a few days of the cold application and 
appear as slightly erythematous, nontender, firm subcutaneous 
nodules. Equestrian panniculitis on the upper outer thighs of 
women riding horses in the cold appears to represent a form 
of perniosis rather than true panniculitis (see Chapter 3). 
The typical patient with fat necmsis of the scrotum is a pre- 
pubertal (9-14-year-old) boy, who is heavy-set or  even 
obese, with scrotal swelling, usually bilateral, associated with 
mild-to-moderate pain.The gait is often guarded and bmad 
based. There is a lack of systemic complaints and no symp- 
toms related to voiding. The scrotal masses are bilateral and 
symmetrical in most cases. However, the lesions may be 
unilateral and there may be more than two. The masses are 
firm, tender, and do not transmit 1ight.The overlying scrotal 
skin will be normal or red. Cryptorchidism is not unusual. 
The most common location of the lesions is near the peri- 
neum, consistent with the area of greatest concentration of 
scrotal fat in children. The adult scrotum lacks this fatty 
tissue. W~thout treatment lesions resolve over several days to 
weeks. 
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lobules of the upper subcutaneous fat adjacent to the lower 
dermis. A mlxed inflammatory infiltrate of lymphocytes, 
neutrophils, and foam cells is present, and micmcysts some- 
times occur. This histology is not specific and the diagnosis 
relies largely on obtaining a h~story of cold exposure. 

Ter Poorten JC, et al: Cold panntculitrs in a neonate. J Am Acad 
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Post-Steroid Panniculitis 
This rare form of panniculitis occurs predominately in 
children treated acutely with high doses of systemc cortico- 
steroids during rapid corticosteroid withdrawal. Substantial 
weight gain has usually occurred during the corticosteroid 
therapy. Firm subcutaneous nodules begin to appear within a 
month of tapenng the cortlcostero~ds. Areas of .abundant 
subcutaneous fat are favored-the cheeks, trunlc, and prox- 
lmal extremities. Most cases resolve spontaneously withrn 
weeks, but if severe, the steroids must be reinstituted and 
tapered more slowly. 

Histologically, the changes are identical to tl~ose seen in 
subcutaneous fat necrosis of the newborn.There 1s a lobular 
panniculit~s with necmsis of adlpocytes and needle-shaped 
clefts in both adipocytes and histiocytes. Foamy histiocytes 
are also present. 

Silverman RA, et ai: Poststemid panniculitis. Pediatr Dermatol 
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Traumatic Panniculitis 
Accidental trauma to the skin may induce necrosis of the fat. 
This is most common on the trunk and breasts of women. 
The prior history of trauma is frequently not recalled. Lesions 
present like a lipoma, as a firm, mobile subcutaneous mass 
(formerly reported as mobile encapsulated lipoma). Airbag 
injury may induce fat necrosis. The term rnyospherulosis 
(spherulocytosis) has been used to describe subcutaneous 
cystic lesions induced by trauma with hemorrhage into areas 
of high lipid content. Long-acting antibiotics formulated in 
oil bases were associated with myospherulosis.The structures 
resemble the sporangia of rhinosporidiosis, but represent 
degenerated red blood cells rather than true fungal organ- 
isms. Accidental trauma to the upper anteriolateral thigh 
from a desk or chair may result in semicircular bands of 
atrophy of fat called lipoatrophia semicircularis. 

Histologically, there is a granulomatous lobular panniculitis 
with foamy histiocytes, membranous fat necrosis, and micro- 
cysts. Lesions heal with fibrosis of the septa. In myospherulo- 
sis, large round structures containing many smaller round 
eosinophilic bodies are noted. These represent degenerated 
erythrocytes. 

Pozo L, et al: Mult~lobulated abdominal nodule. Arch Dermatol 
2002;138:1509. 

Wong JJ, Greenberg RD: Upper extremity nodules. Arch 
Dermatol2004:140'234. 

Factitial Panniculitis 
Self-mduced panniculitis is rarely reported, but it is not 
uncommon. It may be rnduced by the injection of organic 

many cases, ulcerat~on will occur. Factitial trauma may also 
induce a panniculitis. Medical personnel ale at risk because 
they have ready access to synnges and needles. Pointed, 
detailed questioning of the patient may identrfy inconsisten- 
cies m the histoly, or the underlying cause for the behavior 
(e.g. attention seekmg, revenge, malingering). 

The clinician must have a high mdex of suspicion in cases 
in which the clinical pattern is not characleristic of a known 
form of panniculitis. Inspection of early les~ons for tell-tale 
heahng injection sites may help conFinn the diagn0sis.A biopsy 
is often required. Culture may demonstrate a consistent 
pattern of fecal, oral or vaginal flora. Careful evaluation of 
the biopsy material with polanzation may ~dentify foreign 
mater~al. When the suspicion is high and no foreign material 
can be seen in the tissue, special evaluation by mcmeration 
and mass spectroscopy may identify the injected substance. 
Electmn microscopy with x-ray emiss~on spectrography can 
identify morganic substances. Radiographs may demonstrate 
fractured needles or forelgn bodies 
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Sclerosing Lipogranuloma 
Sclerosing lipogranuloma describes the granulomatous and 
fibrotic reaction that occurs in the panniculus from the 
injection of silicone or mineral oils. Topical application of an 
antibacterial ointment to an open wound can rarely result in 
the formation of lipogranuloma. In most cases the injections 
are intentional and cosmetic. The time fmm injection to 
onset of symptoms may be months to more than 10 years. 

Lesions are usually localized to the penis, scrotum, breasts, 
nose and buttocks, often after an attempt to augment the 
area by injection.The overlying skin is hyperpigmented and 
erythematous. Lesions are frequently diagnosed initially as 
cellulitis. On palpation, the skin is indurated and cannot be 
picked up behveen the fingers. The subcutaneous tissue is 
indurated, thickened, and lumpy. In some cases, there will be 
focal ulceration.The injected material will frequently migrate 
locally, extending beyond the sites of implantation. In some 
cases it is carried to other tissues, specifically the lympho- 
reticular system and lungs. Hepatosplenomegaly and pulmo- 
nary fibrosis may occur. 

Histologically, the panniculus is replaced by the injected 
materid, which is in various sized vacuoles, giving the 
affected tissue a "Swiss cheese" appearance. Because the 
material is usually washed out during the tissue processing, 
the material itself is not seen, only the spaces it occupied in the 
tissue in vivo. The vacuoles are surrounded by histiocytes, 
many of which have ingested the material, giving their cyto- 
plasm a vacuolated appearance. F~brosis may be prominent. 
Frozen section can be used to demonstrate the lipid. 

Cabral AR, et al: Clinical, histopathological, immunological and 
fibroblast siudies in 30 patients with subcutaneous injections , 
of modelants including silicone and mineral oils. Rev Invest 
Clin 1994;46:257. 

Heltzer JM, et al: Diffuse nodular eyelid lipogranuloma following 
sutureless transconjunctival blepharoplasty dressed with 
topical ointment. Ophthai Plast Reconstr Suq  1999;15:438. 
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damage fat (pancreatic~panniculit~s) and pannicu~ihs caused 
by the absence of an enzyme critical in preventing tissue 
inflammation after injury (a,-antitryps~n). 

PANCREATIC PANNlCULlTlS (SUBCUTANEOUS 
FAT NECROSIS\ 
Subcutaneous fat necrosis IS most commonly a s s i ~ i a t e d ~ h  
pancreatitis or pancleatic carcinoma, and more rarely w ~ t h  
anatomic pancreatic abnormalities, pseudocysts, or drog- 
induced pancreatitb. Men outnumber women 2:l in cases 
of pancreatitis and 7:1 in cases of pancreatic caronoma. 
In cases assodated with pancreatic carcmoma, aclnar cell 
carcinoma is most common. Even metastatic pancreatic 
carcinoma with no residual tumor in the pancreas may 
induce the syndrome. In 40% of cases, the skin lesions are 
the first symptom of the underlying pancreatic pathology 
and therefore represent an important clue to the diagnosis. 

Slun lesions appear as tender or painless eiytbematous 
subcutaneous nodules from 1 to 5 cm in diameter (Fig. 23-4). 
The lower leg is the most common location, being affected 
in more than 90% of cases. Subcutaneous fat elsewhere may 
also be affected, except rarely on the head and neck. The 
number of lesions is usually fewer than 10 but may number 
in the hundreds. In most cases the lessons involute, leaving 
an atrophic scar. If the fat necrosis is severe, howevel; the 
lesion develops into a sterile abscess that may break down, 
dminmg a thick, brown, olly material. 

Subcutaneous fat neuosis is frequently accompanied by a 
constellation of findings related to fat necrosis m other organs. 
Importantly, abdominal symptoms may be completely 
absent.Arthritis is found in 54% to 88% of cases, and mav 
be monoarticular, oligoartlcular, and rarely polyatiicular. 
Tho arthritis may be intermittent, migratory, or persistent, 
and is usually in joints adjacent to the lesions of panniculitis. 
Examination of the joint fluid reveals the presence of free 
fatty acids, suggesting it is due to fat necrops adjacent to 
the joint space. Other findings are medullary fat necrosis of 
bone, polyserositis, and pulmonary Infiltrates or embolism. 

Laboratory evaiuahon is useful in establishing the diagnosis. 

C' . ,. . . 
r:. 

calcium, wrtnin the residual rim of the necrotic cells and at 
the periphery of the affected foci; and a dense inflammatory 
polymorphous infiltmte at the periphery OF the affected rat. 
The affected necrotic areas are relatively acellular. Several 
reports have suggested that the early features are those of a 
septal panniculitis, resembhng EN.This may have replesented 
sampling error but does Indicate that if the initial sample is 
not diagnostic another, perhaps more adequate sample of a 
more advanced Iescon, should be considered. 

The necrosis of fat at all affected sites 1s at least in part 
due to the release of fat-digesting enzymes, lipases, from the 
affected pancreatic tissue. These IipaseS spread hematogen- 
ously to the affected sites. 

EN represents the primary differential consideration, since 
pancreatic panniculitis may not have abdominal symptoms, 
also favors the lower legs, and may be accompanied by jomt 
symptoms.The distinct~on can be made by skin biopsy, serum 
amylase, and lipase determinations, and especrally if eosino- 
philia is present, a search for a pancroahc neoplasm. 

Treatment revolves mainly around treating the cause of 
the pancreatitis. Obstruction or stenosis of ducts should be 
repaired, pseudocysts drained, and in the case of pancreatic 
carcinoma, octreotide admintstered, i f  necessaly. 

Ball NJ, et al: Possible origin of pancreatic fat necrosis ffi a 
septal pannlculltis. J Am Acad Dermatol 1996;34:362. 

Gheng KS, et al: Recurrent panniculitrs as the first cbnicai 
manifestation of recumnt acute pancreatitis secondary to 
cholelithiasis. J R Soc Med 1996;8%105. 

Dahl PR, et al: Pancreatic pannicuiltls. J Am Acad Dermatol 
iOQFl~r l?-di?  ."--,-* 7 .". 

In most ~at ients  the amylase or lipa~e, or both, are elevated. EcheveMa CM, et al: Pancreatic pannicul~tis in a kidney trans- 
In many cases, however, one of the tests may be normal and plant recipient. Int J Dermatol2001:40:751. 
the other abnormal, So both tests be performed. Sixty Lambiase P, et ai: Resolution of pann~culitis after placement of 
percent of patients wcth pancreatic carcumma and subcutan- pancreatic duct stent in chmnic pancreatlt,S. J ~ ~ ~ t ~ ~ -  
eous fat necross wrll have a peripheral eosinopbiha. enteml 1996;91:1835. 

The histologic features of pancreatic panniculitis are diag- Ohno Y, et ai: A case of subGutaneous nodular fat necrosis w~th 
nostic.They include focal areas of fat necrosls with anucleate i~pase-secreting acinar cell carcinoma. Int J Dermatol 2003; 
"ghost cells;" finely stippled basophilic material, represent~ng 42.384. 
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assoc~ated with pancreatic disease Arthritis Rheum 1996: 
39:1922. 

a,-ANTITRYPSIN DEFICIENCY PANNICULITIS 
a,-Antit~ypsin is the most abundant :inriproteasc in circubd- 
tion and a-potent and irreversible inactivator of neutrophil 
elastase. Heterozygous deficiency of this enzyme occurs in 
1 m 50 persons and homozygous deficiency in 1 in 2500 
persons of European descent. Emphysema and liver dlsease 
are the most common manifestations of deficiency. A small 
percentage of patients with homozygous defic~ency and the 
PiZZ or PiSZ phenotypes will develop pannicul~tis. 

The panniculitis usually appears between the ages of 20 
and 40 but can occur in childhood. Both sexes are equally 
affected. Lesions appear after relatively minor trauma and 
present as pa~nful nodules on the extremities or trunk.They 
may spontaneously drain an oily, brown liquid. Multiple 
dra~nlng sinus tracts can occur, with lesions coalescing Into 
large dlaining plaques. 

The histologic findings 1n this form of panniculitis are 
dependent on the stage of the lemon. Early lesions show 
neutrophils splaying the collagen of the reticular dermis and 
subcutaneous septae. More fully evolved lesions show disso- 
lutlon of the septae, with islands of normal fat "floating" in 
the spaces that represented the destroyed septae. This later 
finding is considered diagnostic by some. Elastic tlssue stains 
may reveal decreased elastic tissue In the affected areas. 

The clinical and histologic differential diagnosis is factihal 
pannlculitis. This is not surprising since trauma produces 
both lesions and in the case of the enzyme deficiency, the 
inflammation-produced enzymes are simply not inactivated, 
leading to more pm?ounced lesions than would be expected 
from that degree of trauma. 

Replacement of the deficient enzyme will lead to resolu- 
tion of the skin lesions, but is costly. Dapsone and doxycy- 
cline can also be therapeutic apparently by their ability to 
reduce neutrophil chemotaxis. Colchicine can be attempted 
if dapsone is not tolerated. These agents can reduce the re- 
qutrement for enzyme replacement and should be considered 
as maintenance treatment in previously affected pabents. 
Systemic stemids may exacerbate the panniculitis. Liver 
transplantation leads to normal levels of the enzyme and 
resolution of the panniculitis. 

Ghng WJ, Henderson CA: Suppurative pannlculitls associated 
wlth alpha 1-ant~trypsin defic~ency (PiSZ phenotype) treated 
with doxycycllne. Br J Dermatol 2001;144:1262. 

Chowdhury MMU, et al: Severe panniculitis caused by homo- 
zygous ZZ al-antitrypsin deficiency treated successfully wlth 
human purified enzyme (Prolastin]. Br J Dermatol 2002; 
147:1258. 

Geller JD, et al: A subtle clue to the histopathologic diagnosis of 
early alpha I-antitrypsin deficiency panniculitis. J Am Acad 
Dermatol 1994;31'241. 

heednam M. Stockiey RA: a,-Ant~trypsrn decc'ency-3: Clnca. 
manifestations an0 nat~ral h;stow. Thorax 2004:59:441. - 

Parr DG, et al: Panniculitls secon&ry to extravasatlon of clari- 
thmmycln in a patient w~th a,-antrttypsin deficiency (pheno- 
type PiZ). Br J Dermatoi 2003;149:410. 

CYTOPHAGIC HlSTlOCYrlC PANNICULITIS 
Cytophagic histiocytic panniculitis (CHI') is a multisystem 
diseawe characterized bv wldesoread ervthematous, aalnful 
subcutaneous nodules, wlnch may occasionally become ecchy- 
motic or break down and form cmsted ulcerations. There 
is a progressive febrile illness, with bepatosplenomegaly, 
pancytopenia, hypertriglycer~demia, and liver dysfunctton. 
These result from the proliferation of berngn appearmg histio- 
cytes, which have a marked phagofytic capaclty and exten- 
sively involve the retlculoendothehal system Some patlents 
progress to a terminal phase characterized by profound cyto- 
penia, liver fallure, and a terminal hemorrhagic diathesis. 

Cytophagic hist~ocytic pannlculitis represents a spectrum 
ol disease that occurs In children and adults. Some cases are 
triggered by viral infections (Epstein-Barr virus [EBV] and 
human immunodefic~ency vlrus [HIV]), and others represent 
subcutaneous B- or T-cell lymphomas. The benign cases are 
reportedly EBV negative and the lymphoma-associated cases 
are EBV positive. 

Histologically, there is infiltration of the lobules of sub- 
cutaneous fat by histiocytes and inflammatory cells 
(primanly helper T-cells), with fat necrosis and hemorrhage. 
The characteristic cell is a ''bean bag" cell: a histiocyte stuffed 
wilh phagocytized red blood cells, lymphocytes, neutrophils, 
platelets, or fragments of these cells.These "bean bag" cells 
are not diagnoshc of CHP and can be seen uncommonly in 
other pann~culit~des, especially lupus profundus.The presence 
of atypical lymphocytes or the detection of a clonal B- or 
T-cell prolifetation supports the diagnosis of subcutaneous 
lymphoma in cases of CHP. 

The treatment of CHP is difficult. If malignancy cannot be 
detected, cyclosporin has been very effective in all reported 
cases treated with this agent, inducing a permanent remis- 
sion. If malignancy is detected, aggressive chemotherapy and 
perhaps bone marrow transplantation may be considered. 

Craig AJ, et al: Cytophaglc histlocytic pannrcuhtls. J Am Acad 
Dermatol 1998;39:721. 

lwatsuki K, et al: Latent Epstein-Barr virus infection is frequently 
detected ln subcutaneous lymphoma associated with hemo- 
phagocytosis but not in nonfatal cytophagic hlstrocytic 
pannlculltls. Arch Dermatol 1997;133:787. 

Ostrov BE, et al: Successftli traatment of severe cytophagic 
histiocytic pann~culttis wlth cyclosporine A. Semin Arthritis 
Rheum 199&25:404, 

Zoliner TM, et ai: Monitoring of phagocyhc activlty in histocytic 
cytophaglc pannaulltis. J Am Acad Dermatol 2001;44:120. 

MISCELLANEOUS FORMS OF 
PANNICULITIS 
GOUTY PANNICULITIS 
Uric acid mstals mav de~osi t  initiallv in the subcutaneous . . 
fat, leading to lesions resembling other forms of panniculitii. 
Histologically, there is a lobular panniculitis with necrosis 
of adipocytes and infiltration of polymorphonudear leuko- 
cytes. Feathery needle-hke ctystals in sheaves are present. 

LeBo~t PE, et al: Gout presenting as lobular panniculitis. Am J 
Dermatopathol 1987;9.334. 



LIPODYSTROPHY (LIPOATROPHY) 
The ltpodystroph~es are conditions in which thcre is 
marlredly reducdd subcutaneous fat.They can be generalized 
(total), partial, or localized, and may be congenital, or 
acquired. Ln thecongenital types, women are more commonly 
and severely affected. Hypertriglycer~demia and diabetes 
mellitus with insulin resistance occur in many of the congen- 
ital and acquired forms of lipodystmphy, These syndromes 
were quite rare until the 1990s. W~th the advent of combi- 
nation antiviral therapy for HIV infection (highly active 
antiretroviral therapy [HAART]) acquired lipodystrophy has 
become very common in geographic regions where HIV 
infection is prevalent. In addition, localized fat loss can be a 
consequence of therapeutic injections into the fat. 

Congenital Lipodystrophies 
Congenital Generalized Lipodystmphy Congenital 
generalized liposystrophy, also known as BerndineNr-Seip 
syndrome, IS a tare autosomal-recessive condition. Froni birth 
there is an extreme paucity of fat in the subcutaneous tissue 
and other adipose tissues, glvtng affected persons a 
generalized muscular appearance. The mechanical fat of the 
palms, soles, joints, orbits, and scalp are not affected in 
some types of t h ~ s  syndrome. The children have a voracious 
appetite. They have increased height and height velocity, 
advanced bone age, muscular hypertrophy, and a masculine 
habitus. Th~s habitus plus enlargement of the genitalia in 
infaney (ditoromegaly) can lead to the misdiagnosis of pre- 
wc~ous  puberty. Scalp hair is abundant and curly, and there 
is generalized hypertrichosis and hyperhidrosis. The 
abdomen is protuberant and the liver and spleen are enlarged. 
The overall appearance is acmmegalic due to enlargement 
of the mandible, hands, and feet. Acanthosis nigricans a 
invariably present and often generalized. Hyperinsulinemia, 
insulin resistance, and diabetes appear often around puberty 
The diabetes mellitus resists insulin and oral hypoglycemic 
therapy, but ketoacidosis does not occur. Hypertriglycerid- 
emla occurs and can produce eruptive xanthomas; pancrea- 
titis; and fatty liver, which may eventuate in cirrhosis. 
Hypertrophic cardiomyopathy and mild mental retardation 
may occur. Lifespan is shortened, with patients frequently 
dying in young adulthood fmm complications of diabetes, 
liver or  heart disease. Congenital generaltzed lipodystmphy 
is due to two genetic defects, classified as type 1 and type 2 
respectively.Type 1 patients have homozygous or compound 
heterozygous mutation of the AGPATZ gene encoding 1- 
acylglycerol-3-phosphate 0-acyl tramfemse 2. This enzyme 
1s involved in the formation of triglycerides and phospho- 
lip&. Type 2 patients have mutations in the seipin gene. 
The role of seipin in causing this phenotype is unknown. 
Patients with seipin mutations are more likely to have mental 
retardation, hypertrophic cardiomyopathy, and also lack 
mechanical adipose tissue. Serum leptin and adiponectin 
levels are extremely low in both types. If leptin levels are 
low, leptin replacement decreases serum triglycerides and 
improves hyperglycemia. Twenty percent of patients with 
congenital generalized lipodystrophy do not have mutations 
ln these two genes, suggesting there are other gewhc causes. 

Familial Partial Lipodystrophy Familial partial lipo- 
dystrophy IS a heterogenous autosomal-dominant group OF 

Lipodystrophy (Lipoatrophy) 
- - 7 . -  - 

disorders with d~stinct phenotypes. The most common 
vanant is the Dunnigan type. Patients are normal at hirth, 
but at around the time of puberty there is gradual Ioss of 
subcutaneous t~ssue from the arms and legs, and variably 
from the chest and antenor abdomen. Fat gain occurs in the 
face, neck, and intra-abdominally, resulting in a cushingoid 
appearance. D~abetes mellitus, hypertnglyceridemia, and 
atherosclerosis occur more frequently in female patiehts.'fhe 
hyperttiglycendemia may result in pancreatitis and fatty 
Itver, but c~rrhosis has not been reported.The genetic defect 
in the Dunnigan variant of partial lipodyskophy is in the 
gene encoding Iamins A and C (LMNA). Lamins are inter- 
mediate filaments integral to the nuclear envelope.The site 
of the mutation determines the phenotype expressed. Myo- 
pathy, musclar dystrophy, cardiomyopathy, and conducting 
system dtsturbances can occur in a mtnority of patients. 

A second charactenzed form of familial partial lipodys- 
tmphy 1s related to mutations in the PPAR y gene. This rare 
syndrome is associated with marked Ioss of subcutaneous 
tissue of the forearms and calves and less prominently on the 
upper arms and thighs.The trunk is spared and there is no 
excess fat on the neck. Diabetes mellttus, hypertriglycerid- 
emia, hypertension, and hisutt~sm also occur. Other forms of 
familial partial l~podystro~hies not associated w t h  the abbve 
two mutations have been descrtbed, suggesting addit~onal 
genetic causes of this syndrome. 

Mandibuloacral dysplasia is an extremely rare autosomal- 
recessive condition with hypoplasia of the mandible and 
clavicle, acm-osteolysis, joint conbctures, mottled cutaneous 
pigmentation, skin atrophy, alopecia, a bird-like facies, and 
dental anomalies. Two distinct patterns of lipodystrophy 
occur. Type A is characterized by loss of subcutaneous fat 
from the arms and legs, but normal-to-excess fat of the face 
and neck. Type B has a more generalized lipodystrophy. 
Hyperinsulinemia, insul~n resistance, diabetes mellitus, 
and hyperlipidemia occur in some patrents. Mutations in 
the LMNA gene have been reported in type A patients. 
Mutations in thezinc metalloproteinase (ZMPSTEZ4), which 
1s invoIved in the processing of prelamin A, have also been 
responsible for mandibuloacral dysplasia. Autosomal- 
recessive neonatal progeroid syndmme is characterized by 
near total absence of fat from birth, with sparing of thesacral 
and gluteal areas. 

Acquired Lipodystrophy 
'There are several forms of acquired lipodystrophy Although 
they appear later in life, are not inhented, and no genetic 
mutation has yet been described to be causal, they closely 
resemble the genetically determined diseases. Acquired 
lipodystmphy can be partial or  generalized. In addition, 
hyper~nsulinemia, hypedipidemla, and diabetes mellitus 
may occur in patients with acquired lipodystrophy. Manage- 
ment involves controlhng the hyperinsulinemia and Its 
complications. 

Acquired Partial Lipodysfmphy (Barraquer-Simons 
Syndrome) Until HAART-associated lipodystrophy 
appeared, this was the most common form of lipodystrophy. 
Females outnumber males 4:l. It presents in the first and 
second decades.This progressive fat disorder is characterized 
by a diffuse and progressive loss of the subcutaneous fat that 
usually begins tn the face and scalp and progresses down- 
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The upper half of the body looks emaciated and the cheeks 
sink in (Fig. 23-5A). There is an apparent, and sometimes 
real, adiposity of the buttocks, thighs, and legs, especially in 
affected women (Fig. 23-5B). The onset is insidious, with 
no discomfort or inflammation in the areas of fat 1oss.A few 
patients have developed other autoimmune diseases, includ- 
ing systemic lupus erythematosus and juvenile dermatomyo- 
sitis. Histologically, the skin is normal except for the absence 
of fat. Most patients with this form of lipodystrophy have 
reduced levels of C3 resulting from the presence of a circulat- 
ing polyclonal IgG called "C3 nephritic factor." Proteinuria 
caused by membmnoproliferative glomerulonephritis occurs 
in about 20% of patients, appearing about 8 years after the 
onset of the lipodystrophy. C3 nephritic factor stabilizes 
C3b,Bb (C3 convertase), leading to unopposed activation of 
the alternative complement system and excessive consump- 
tion of C3. 

Acquired Generalized Lipodystrophy T h ~ s  rare form 
of lipodystrophy appeal3 during ch~ldhood or adolescence. 
Females outnumber males 3:l.The fat loss affects large areas 
of the body, part~cularly the face, arms, and legs. Mechanical 
fat of the palms and soles may be lost, but ocular and bone 
marrow fat art spared.Acanthos~s nigr~cans is present. Hepatic 
steatosis and voracious appetlte may be present. C~rrhosis 

autoimmune hepat~ta. Diabetes mellitus and hypertrigly- 
cer~demia may occur. 

About 25% of patients wlll have a preceding inflamma- 
tory panniculitis at the onset of the syndrome.These patients 
tend to have less severe manifestations. Another 25% of 
patients w ~ t h  acqulred generalized lipodystrophy have 
an associated connect~ve tissue disease, especially juvenlle 
dermatomyositis. Half of the pat~ents give no history of 
pannlcul~tis and have no connective tlssue dlsease. One case 
has been associated with an abnormality of chromosome 10. 

Gam A: Acquired and inherited iipodystrophies. N Engl J Med 
2004:350:1220. 

Martinez A, et al: Lipoatrophic panniculitis and chromosome 10 
abnormality. Br J Dermatol2000;142:1034. 

Oral €A, et al: Leptin-replacement therapy for lipodystrophy. N 
Engl J Med 2002;346:570. 

Torrelo A, et al. Partial lipodystmphy and dermatomyositis. Arch 
Dermatol 1991;127:1846. 

Centrifugal Abdominal Lipodystrophy 
Most cases of "l~podystrophia centnfugalis abdominalis 
~nfantilis," as described by lmamura et al, have been 
reported from a slngle region of Japan. The cause is un- 

Rg. 23-5 Parttal lipodystrophy, acquired. 
A, Face and B, hypertrophy of subcutaneous 
fat on the lower half of the body. 



known. It is almost invariably a disease of childhood; 90% of 
cases begin at age 3. GiZ%s outnumber boys 21: fZt is chawe- 
terized by depression of the skin caused by loss of fat in the 
gmin (80% of ~ases) or axiUa (20% of cases). The atrbphic 
area enlarges slowly centrMu,gally for 3 to 8 years in most 
cases, often stopping with the onset of puberty. In 80% of 
cases the depressed area was surrounded by a discrete, 
erythematous border with scale. One-thircl of patients have 
multiple lesions and regional lymph nodes are enlarged in 
65% of cases.The affected children are pthen*iip,e we1l.When 
the leslon stops expanding, the erythematous rim and 
lymphadenopathy disappear.After the progcesr:ion stop$, the 
skin returns to normal within a year or twa 

- - 

Muller S. et al: L~podystrophia centtifugalis abdominal~s infantliis 
In a 4-year-old caucasian girl: association with partial igA 
deficiency and autoantlbadies. Br J Dermatol1~39;140:1161. 

Lipoatrophia Annularis (Ferreira-Marques) 
Lipoatrophia annularis affects primarily women and usuaUy 
affects the upper mtremiq.?he lipoatmphy may he preceded 
by erythema, a bracelet-shaped swelling, and henderness of 
the entlre extremity.This is followed by loss of subcutaneous 
fat so thzft the arm is divided into two parts by a depressed, 
atrophic, bracelet-lilte constriction. The depressed band is 
usually ahout 1 em wideand up to 2 cm in depth,Arthralgias 
and pain of the afFecteed extrmlty precede and accompany 
the process. The band persists for up to 20 years. The L~isto- 
logy shows atrophy of the subc~tilneaus fat. The cause is 
unknown. 
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secondary to intravenous mnicostem~d administrailon in a 
patient with adrenal insuffic~ency. J Am Acad Dermatol20M: 
405130. 

Kayikcioglu A, et al: Semicircular llpoatmphy afier lntragluteal 
infection of benzathine penloillin. J Pediatr 1986:129;iBB. 

Samadaet A, et 81: Insulin lipodystmphy, lrpohyperbphic type. J 
Am Acad Dermatol198J;17SO& 

W n t a  W. et al: Insulin-induced lipodystmphy in diabetic 
pahents resoived by treatment with human insulin. Ann Intern 
MPd 1985:102:790. 

HIV-Associated Lipodystrophy 
In up to 80% of :IN-infect patients, most of whom are 
being treated with combination anti-HIV therapy (HAART), 
an unusual form of fat redistribution occma. The fat of the 
f~w,  especially the buccal fat gads, buttocks, aad limbs is 
lwt,There is increased fat deposihon in other areas, especially 
the neck, upper back (buffalo hump], and intm-abdominally. 
It is d a t e d  to non-nucleoside reverse transcriptase inhibitors 
which also inhibit the y DNA polymerase of mitochondria 
leading to adipocyte apoptosih As with the other acquired 
and inherited forms of lipodystmphy, patients may suffer 
from bypertrigIyceridemia, I~ypercholestemlem~e, and 
insulin resistance, especially if a protease inhibitor is a part 
of their treatment. Met fm-n  therapy at a dose of 500 to 
850 mg PWIPWIcw a day ~ombined with exercise reduces the 
body mass index and waist circumference, as well as insulin 
resittance. Various injectables may provide cosmetic 
improvement. 

- - -  

Rongioietti F, et al. Annular and semidmular iipoahnphies. J Am 
Acad Dwmatol 19f39;20:433. 

Locatired Lipodystrophy 
Six months to 2 years after the initiation of ind~ilm injec- 
tions, localized atrophy of fat may develop at the sites, more 
frequently in children and women thaa in men. This dystro- 
phic change may resolve if patients are switched to human 
insulin. Much less otten, insulin injections may result in 
lipohype~.tmphy. Rarely, injections of other medications may 
result in lipoatmphy. 

Bulgess CM, et al: Assessment of the safety and eff~cacy of 
ply-L-lactio aold for the treatment of HPJ-associated facfal 
iipoatrophy. J Am h a d  DemratoI20?005;52:233. 

Hadigan C, et al: Sustained benefRs of metformin therapy on 
markers of canliouascular risk In human imrn~nodefickncy 
\irtus-lnfebted patients wlth fat redrsfrlbut~on and insuQn 
resistance. J Clin Endocrinoi Meiab 20W;L+Y4611. 

RodweO GEJ, et al: Fat redistnbutcon in HIV disease. J Am Aoad 
Dt?rmatol20UQ:42:72?. 

Sattler F: Body habltus changes related tb lipodystmphy. Clin 
Infect Dis 2003;36.584. 





1 CHAPTER 

- %docrine Diseases 

The skin interacts with the endocrine system in many ways. growth of the fingerhps until they resemble drumsbcks. 
Some of these are discussed in this chapter. There 1s diffuse hypertrophy of the skin.This is at least partlv 

- -- - - 
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ACROMEGALY 
Excess growth hormone In prepubertal children leads to 
gigant~sm, whereas once the ep~physial growth plates close, 
such excess leads to acromegaly. In actomegaly, changes in 
the soft tissues and bones form a characteristic syndrome. 
J ~ I  association with the well-known changes in the faual 
features caused by gigantic hypertrophy of the chin, nose, 
and supraorbital ridges, there is thickening, reddening, and 
wrinkling of the forehead, and exaggeration of the nasolabial 
grooves (Fig. 24-1A). The lips and tongue are thick. Cutis 
vertic~s gyrata is present in approximafely 30% of patients. 
The hands and feet enlarge (Fig. 24-lB), and there is gradual 

due to deposition-of coiloidal iron-positive material 'in th; 
papillae and reticular dermis. This increased skin thickness 
can be demonstrated in lateral rz~diopphs of the heel, with 
reversal toward normal after treatment. Skm thickness does 
not correlate well with growth hormone levels at the time 
of diagnosis. Hyperbichosis, hyperpigmentation, and hyper- 
hidrosis occur in many patients. The clinical changes may 
suggest the leonine facies of leprosy, as well as  Paget's 
disease, myxedema, and pachydermopetiostosis. Acromega- 
loid facial appearance syndrome is an inherited condition 
where only the facial changes are present, and no abnor- 
mahly of growth hormone exist. Pseudoacromegaly is an 
acquared condition wh~ch may he seen in patrents with 
severe insulin-resistant diabetes, whlch appears to be a 
fibroblast defect, or in patients on long-term mmoxidd. 

The cause of acromegaly is hypefsecretlon of growth 
hormone by the pituitary, usually because of a mixed chro- 
mophobe and eosinophilic adenoma of the gland. Rare cases 
of ectop~c growth-hormone-releasing hormone producing 
tumors of the lung and pancreas have been reported. The 
peak age of diagnosrs is in the 40s. Measurement of serum 
insulin-like growth factor (somatomedin C) and serum growth 
hormone after a glucose load and a magnetic resonance 
imaging (MRI) of the pituitary are diagnostic tests. It may 
occur as one of the man~festations of Carney complex or 

Fig. 24-1 A and B. Acromegaly. 8. Patient with acromegaly on the 
lefl compared to normal sized hand on the right. 



500 ENDOCRINE DISEASES - - 
multiple endocr,.,, ..zoplasia-1. 

The currently preferred treatment is a combination of 
transphenoidal microsurgical excision of the tumor followed 
by medical therapy for residual disease. Octreotide and 
lanreotide are potent, long-acting inhibitors of growth 
hormone (somatostatin analogs) that are given as once a 
month or biweekly intramuscular depot injections. Fatigue, 
paresthesias, and headaches improve rapidly. W~th continuous 
treatment, soft-tissue swelling and facial coarsening improve 
as growth hormone levels decline in almost all patients.After 
1 8  to 24 months of therapy 50% of patients will completely 
normalize, with the exception of hyperhidrosis, which 
persists in most patients. The dopamine agonist bromocrip- 
tine suppresses growth hormone secretion and is used as 
an adjuvant medical therapy in some cases. Radiation is 
generally reserved for recalcitrant cases. 
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Centurion SA, et al: Cutaneous signs of acromegaly. Int J 
Dermatol2002;41:631. 
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deficiency and acromegaly. Eur J Endocrinol2001;145:147. 

Nguyen Xh, et al: Pse~doacromegaiy ind~ced by the long-term 
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Sneppen SB, et al: Sweat secretion rates in growth hormone 
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CUSHING SYNDROME 
Chronic cxcesh of slucocorlicoids lcads to a wide variery of - 
signs and symptoms. Among the most prominent features 
of this syndrome is central obes~ty, affecting the face, neck, 
trunk, and markedly the abdomen, but sparing the Iimbs. 
There is classically deposition of fat over the upper back, 
referred to as a buffalo hump. This may be treated with 
liposuct~on.The face becomes moon-shaped, being wide and 
round.The peak age of onset is m the 20s and 30s. 

The striking and distressing skin changes include hyper- 
trichosis, dryness, fragility of the skin, fac~al acne, suscept- 
ibility to superficial dermatophyte and pitymspomn infections, 
a plethora over the cheeks, anterior neck, andV of the chest, 
and the charactenstic purphsh, ahuphic striae on the abdomen 
(Elg 24-2) and thighs. Women, who are affected four times 
more frequently than men in noniatmgen~c cases, develop 
facial and body hypertrichosis, with t h~nn~ng  of the scalp 
hair. The th~nning of the slan can be demonstrated and 
measured m lateral radiographs of the heels.There is reversal 
with treatment. Occasionally, there may be hvedo reticularis, 
purpura, ecchymosis, or brownish pigmentation. Poikiloderma- 
hke changes have been observed. Opportunistic fungal 
infections occur, these may be with organisms that are not 
normally pathogenic or be uncommon presentations of 
common infections. 

There a usually hypertension and marked generalized 
arteriosclerosis, w ~ t h  progressive weakness, prostration, and 
pains ~n the back, l~mbs, and abdomen; also Jwhosis of the 
dorsal splne occurs, accentuating the buffalo appearance. 
Osteoporosis occurs and there is generally a loss of hb~do. In 
20% of patients a d~sturbance in carbohydrate metabolism 

Fig. 24-2 Cushing syndrome. 

develops \nth hyperglycemia, glycosuria, and d~abetes 
mell~tus. 

These vaned symptoms mdicate a marked and widespread 
d~sturbance caused by the hyperactive adrenal cortex. 
When microadenomas of the pitu~tary produce these clinical 
findings, it is referred to as Cushing's disease. This accounts 
for only 10% of patients; most adenomas are chmmophobic. 
Forty to 60% of additional cases are due to increased adreno- 
corticotropic hormone (ACTH) production by the pituitary, 
but no adenoma 1s identified. Adrenal adenomas and carnn- 
omas, and ectopic production of ACTH by other tumors, 
account for the remainder of cases of non~atrogenic Cushing 
syndrome. Iatrogemc Cushing syndrome is usually second- 
ary to systemlc adm~nistration of corticostero~ds; however, 
absorption from topically applied stero~ds may occur, espe- 
cially in children. Primary pigmented nodular adrenocortical 
disease leading to Cush~ng syndrome occurs in 30% of 
patients w ~ t h  Carney complex. 

A rapld screening test for Cushing syndrome consists of oral 
administration of 1 mg of dexamethasone at 11 PM followed 
at 8 AM by a fluorometric determination of plasma cort~sol. 
A cort~sol level below 3 hgldL essentially rules out Cushing 
syndrome, except for the ~atrogenic vanety, m which there 
is adrenocortical hypoplasia, and the serum cortisol level is 
very low even without dexamethasone suppression. If t h ~ s  
test is positwe it must be confirmed by do~ng a 24-h urinary 
free cortisol test. A value of at least three times the upper 
limit of normal is 95% to 100% sensit~ve and spec~fic. A 
serum ACTH 1s then obtained to determine d the source is 
the adrenals, pituitary or ectopic tumor (low, normal or high, 
and very hzgh, respectively). Tr&ment 1s primarily surgical 
removal of the tumor; however, radiat~on, chemotherapy or 
medication that blocks steroid synthesis are occasionally 
employed. 

Arnaldi G, et al: Diagnosis and complications of Cushing's 
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syndrome. Ann intern Med 20?003;13&0aO. 
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ADDISON'S DISEASE - .  

Admnal insufficiency is manifested in the skin primarily by 
hyperpigmentation Fig. 24-5). It is diffuse but most prom- 
inentlv observed in sun-cxnosed areas and sites exoosed to  
recurrent trauma or pressure. The axillae, perineum, and 
nipples are also affected. Palmar crease darkening in patients 
of lighter skin type, scar hyperpigrnentaafjon, and dwkening 
of nevi, mucous memhmes, hair, and nails may all be seen. 
An emptive onset of nlultipIe new nevi may be an early sign of 
Addison's d isase  Occasionally, pigpentation may not occu~: 
this is referred to as white Addison's drsease. Decreased 
axillary and pubic haw is seen in women as thelr androgen 
production primaray occurs in the adrenals. Fibrosis and 
calcification of the pinnae of the ears are rate complications. 

Systemic signs such as weight loss, nausea, vomiting, 
diarrhea, weakness, fatigue, and hypotension add specificity 
to the cutaneous abnomatities. Addison's disease is mally  
the result of autoantibody destmction of adrenocortical 
tissue; however, infectton, hemorrhage, or infiltration may be 
the cause of adrenal insufficiency. In young boys suspected 
of having Addisonas disease, adrenofeukodystmphy must be 
considered. Hyperpigmentation may pmede neurologic 
signs, so vmy-long-chain fatty acids should be determined. 
Addison's disease mey he part of a polygldular auto- 
immune disease in which various comhinat~ons of hypopara- 
thyrozdism, clstonic candidiasis, and vitiligo or aukcrimmune 
thyroiditis and diabetes may occuc 

Diagnosis 1s made by obtaining a s e m  cortisql followed 
by stimulation with coqntropin. Eailu~e: to see an elevation 
above 20 &dL in 1 his diagnoeic. Plasma ACTH is elewted 
in primary insufficiency but normal to low in patients with 
secondary adrenal insuffciency, where the damage is in the 
hypothatamiclpituibry axis. The adrenals should be i w e d  
with CT to exclude infilmtion or infecfion.Tree€ment is the 
replacement of the glucoco~mids and mineralocorticoic 

Fig. 24-3 Hyperpign on in I 

Alwntis EM, at el: infectious causes of adrenal tnsuffELency, 
South Med J 200396:886. 
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PANHYPOPlTUlTARlSM AND GROWTH 
HORMONE DEFICIENCY . .- - . - -. 
Pituitaryfailure results in many changes in the skin, hair, and 
nails as a result of the absence of pituitary hormone action on 
these sites. Pale, thin, dry skim is seen. Hypohidrosis is present. 
Dzffuse loss of body hair, with axillary, pubic, and head hair 
being especially thin, is present. The nails are fhin, fragile, 
and oDapue, and amw sIowlv. Comnromise of the uituitarv k 
wsualiy caused b; a pituitary tumor, although i~&traii& 
infection, trauma, hemorrhage or hypothalamic tumors, may 
be the etiol~gy.Thytoid hormone, glucocorticoids, sex stemids, 
and p w t h  honnoues are low and require replacement. A 
pituitary MRI will screen for tumors or infiltrative procews. 

Diseases of the pihsirary that cause t~anhypopituitarism . .. - 
may also lead to gfowth &mone deficiency as an isolated 
hdiig.This condition may begin in childhood, in which case 
short stature is the most prominent problem, while in adults 
weight gain, deereased energy, decreased shvngth, a d  
psychosoclal disorders predominate. Children have sparse 
hair gmwth and frontal recession and pili torti et canalicul 
and trichorrhexis nodsa are present in some patients, In 
children the most common Inding is an fdiopatluc decrease 
in secretion of p w t h  hormone from the pituitary, while in 
adults there is usually pituitary pathology demonstrable by 
MRI, as described above.An insulin tolemnce test is the mmt 
common diagnmtic test,Treatment is with growth hormone 
replacement. 
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ANDROGEN-DEPENDENT SYNDROMES 
The andro~en-dwendent svndromes are caused bv the 
excessive Goduct'ion of adrenal or gonadal androgens by 
adrenal adenomas, carcmnoma or hyperplasia, Leydig cell 
tumors m men,and arrhenoblastomas and polycystic ovarian 
syndrome (PCB) in women. The Iatter is defined as 
the association of biochemical or ctiiical andtagenism with 
~hmnic  anovlilation without speciiic underlying tiseaso of 
the adrenal or pituitary glands. 
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,.,-....-. ~t of ...- -utaneoL.. -.,.... ~f androgel. -..- ess is 

successful with the androgen-blocking agents cyproterone 
acetate, flutamide, and finasteride. Sprmnolactone, which 
competes for the androgen cytosol receptors, has proved 
useful as a systemic antiandrogen in the treatment of hirsutism 
and acne Adrenal-androgenic female pattern alopecia may 
Improve m t h  topical minoxidil or spironolactone. Chorionic 
villous blopsy may rdentify homozygous adrenogenital 
female fetuses and allow for dexamethasone therapy to 
prevent intrauterine vlrillzation of the external genitalia 

rnclude acne, hlrsutism, temporal baldness, seborrhea, enlarge- 
ment of the clitoris, and decreased breast srze. Hyper- 
pigmentation of the skrn, areolae, genitalra, palmar creases, 
and buccal mucosa develops in some patients. Acanthosis 
nlgricans is common in PCOS. A deepening voice, increased 
muscle mass, galactorrhea, and irregular or absent periods 
are other srgns of androgen excess in women. 

In the congenital adrenogenital syndrome, excess androgen 
is produced by an rnherited defect m any of the five 
enzymatic steps required to convert cholesterol to cortisol. 
The formation of inadequate amounts of cort~sol stimulates 
the pituitary to secrete excesslve ACTH, which stimulates 
excess androgen produchon. In boys, precocious puberty 
results. In girls, masculrnization occurs, w t h  the prominent 
cutaneous signs of excess androgen produchon (Fig. 24-4). 
Among these may be childhood acne. It may beg~n before 
age 9 and manifest as primarily comedonal lesions in the 
central face associated wlth advanced bone age. Many chrldren 
with this presentation of acne, however, reveal no abnormal- 
ity. Accelerated bone growth wrth early closure of the epr- 
physeal plates results rn short stature. Early appearance of 
pubic and axlllary hair is also seen. 

Testrng includes serum total testosterone and dehydro- 
epiandrosterone sulfate (DHEA-S). If the total testosterone 
is greater than 200 ngIdL, ovarian imaglng is Indicated to 
assess for an ovarian tumor. If DHEA-S is two to three times 
the upper llmit, an adrenal mass should be suspected and a 
computed tomographic (CT) scan of the adrenals 1s needed. 
In congenital adrenal hyperplasra, testing should include 
levels of cortisol, aldosterone, and precursor hormones, and 
in some case cortrysin stimulatron tests. Nonclassrc adrenal 
hyperplasia is most commonly related to 21-hydroxylase 
deficiency, and may present as PCOS. It is best diagnosed by 
a corticotropin-stimulated 17-hydroxyprogesterone (17-HP) 
level greater than 10 nglmL (30.3 nmollL).The dlagnosls can 
be confirmed by genotyping of the CYP21 gene.The baseline 
17-HP level has been used as a screening test.Although the 
sensitivity and specificity of the test has been challenged, 
levels of 17-HP lower than 2ng/mL (6.0 nmollL) have a 
falrly good negattve predictive value and those greater than 
4 nglmL (12.0 nmollL) have a farrly good posrtive predictive 
value.The question remains whether treatment with cortico- 
steroid replacement results in better outcomes than empirrc 
antiandrogen therapy. 
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HYPOTHYROIDISM 
Hypothyroidism IS a deficiency of circulating thytold 
hormone, or rarely peripheral resistance to hormonal actlon. 
Deficiency may be caused by iodine deficiency, late-stage 
Hashlmoto autoimmune thyroidihs, pituitary or hypothal- 
amic disease causing central hypothyroidism, or it may be 
iatrogenic secondary to surgery, radioactive rodrne treatment 
or drug therapy wlth lithrum, interferon or bexarotene. The 
condition produces various clinical manifestations, depend- 
ing on when in life it occurs and on its severity. M~ddle-aged 
women are the most commonly affected adults Patrents wlth 
Turner and Down syndrome are predisposed to hypothyroid- 
Ism and the production of thyroid autoantibodles. There is 
a wlde array of immunologic conditions associated with 
Hashimoto thyroiditis such as autoimmune polyglandular 
syndrome type IVIII, vitiligo, connectrve tissue drsease, and 
autoimmune urticaria. 

An autosomal-recessive variant of ectodermal dysplasia 
reported as ANOTHER (alopecia, nail dystrophy, ophthalmic 
complications, thyro~d dysfunction, hypohidrosis, ephelides 
and enteropathy, and respiratory tract infections) syndrome 
has been described and thyroid tumors are a component 
of Carney complex and multiple endocrine neoplas~a-2a 
and -2b. - 

Fig. 24-4 Adrenogenital syndrome. 

Cretinism 
Thyroid deficiency in fetal life produces the chalacteristic 
picture of cretinism at birth and in the next few months of 
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life. Depending on the degree of thyro~d deficiency, a wide in the daytime, or constipation a11 suggest possible hypo- 
variety of signs and symptoms may be evident. The main thyroidlsm and the need for approprrate tests. Palmoplantar 
consequence of extreme thyro~d defiaency is cretinism and keratoderma may be a sign of hypothyroidism and w~ll 
its attendant mental retardation, but much more prevalent resolve after thyroid replacement is given. 
are lesser degrees of intellectual and neurologic deficits seen 
in a ~ e a s  where iod~zed salt is still not routinely aua~lable. Diagnosis and Treatment 

The person with uetlnism has cool, dry, pasty whlte to An increased thyroid-stimulating hormone (TSH) test is the 
yellowish skin. Disturbances in the amount, texture, and best &agnostic test for primary hypothyroidism. T3 and 
distribution of the hair with patchy alopecia are common. T4 are low, and in Hashimoto thyroiditis, the most common 
Pigmentation is less than normal after exposure to sunlight. cause of hypothyroidism in the US, thyroid peroxidase anti- 
Sweating is greatly diminished. The lips are pale, thick, bodies ate present in 95% of patients. In those with positwe 
and protuberant. The tongue is usually enlarged, and there anhbodies but nonnal thyroid function, hypothyroidism will 
is delayed dentition. W~de-set eyes, a broad, flat nose, and develop at a rate of 5% per year.Thyroid hormone replace- 
periorbltal puffiness characterize the face. A protuberant ment will reverse the skin findings of hypothyroidism. 
abdomen w ~ t h  umb~lical hernia; acral swelling; coarse, dry, 
brittle nails; a clavicular fat pad; and hypothermia with cuts 
marmorata are also seen. Ai J, et al: Autoimmune thyroid disease: etiology, pathogenesis, 

and dermatologic manifestations. J Am Acad Dermatol2003; 
Myxedema 48:641. 
When lack of secretion of thyroid hormone is Severe, the Asteria 6 ,  et al: Central hypothymtd~sm. J Pediatr Endocrinol 
systemic muanos2s called myxedernn is produced.The sk~n Metab 2001;l4~Suppl5):1263. 
becomes rough and dry, and in severe cases primary Corbalan-Velez R, et al: Culls vert~ces gyrate secondary to 
myxedema, ichthyosis vulgaris may be simulated. The fa& h~poth~mld myxedema. Int J ~ermatol1999;38.781. 

is puffy; the eKpRssion rs &a and fiat; macmg~ssia, Dunn JX Endemic goiter and cretin~sm. J Ped~atr Endocnnol 
swollen lips, and a broad nose are present; and chmnic peri- Metab 2001;14(Suppl 6):1469. 

Gratton CEH, et al: Chronic urticaria. J Am Acad Dermatol 

i 
orbital infiltration secondary to deposits of mucopolysaccha- 

I 
tides frpquently develops (Fig. 24SA). Such infiltrate can lead 2002:46:645. 

Leonhardt J M ,  et al: Thyroid d~sease and the skin. Dermatol Ciin to a cuhs verticis gyrata appearance of the scalp. Caroten- 2002:20:473. may cause a yellow tint In the sicin that is especially  ill^^ JJ, Palmopfantar keratodma with hypo- prominent on the palms and soles. Diffuse halr loss is thyroidism, Br ,898 74,, 
and the Outer third Of the is shed (fig- Nakatsui et al: Onychoiysis and thyroid disease. J Cutan Med 

24-5B). The hair becomes coarse and brittle, The free edges Surg 19w,3:40, 
I 
I 

of the nails break easily, and onycholysis may occur, I 
I 

Mild Hypothyroidism HYPERTHYROIDISM 
Lesser degrees of deficiency are common and far less easily Excessive quantities of circulating thyroid hormone may be 
diagnosed. Coldness of hands and feet in the absence of caused by a rnnltinodular toxicgoiter or a singIe toxic thyroid 
vascular disease, sensitivity to cool weather, lack of sweating, nodule, early Hashimoto autoimmune thyroiditis, a TSH- 
tendency to put on weight, need for extra sleep, drowsiness secreting pituitary adenoma, or Graves thyroiditis,The latter 

Fig. 24-5 A, Periorbital lnfiltratlon wlth rnucopoiysacchwdes and 
8. Loss of lateral eyebmw. 
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is mezatea ny fhyroB sttmulaung anrloodies t t a t  'oma to 
the TSH receptor, mimic the effects of TSH, and induce 
hyperthyroidism. There are many skin changes common to 
all forms of hyperthyroidism. The cutaneous surface is 
warm, moist, and smooth textured. Palmar erythema or 
facial flushing may be seen.The hair is thin and has a downy 
texture, and nonscarring diffuse alopecia may be observed. 
The slcin may darken to produce a bronzed appearance or 
melanoderma; sometimes melasma of the cheeks is seen. 
Nail changes are present in approximately 5% of patients 
with Plummer nails, a concave contour of the plate with 
distal onycholysis, being characteristic. Hyperhidrosis may 
be noted. 

Graves' disease has a female-to-male ratio of 7:1, and the 
peak age at onset is 20 to 30 years. It is the most common 
cause of noniatrogenic hyperthyroidism. Ophthalmopathy, 
pretibial myxedema, and thyroid acropachy are findings 
nearly always limited to Graves patients (Fig. 24-6),Thyroid 
acropachy, seen in approximately 0.1% to 1% of Graves 
patients, is characterized by digital clubbing, soft-tissue 
swelling of the hands and ieet, and diaphyseal proliferation 
of the periosteum in acral and distal long bones (tibia, fibula, 
ulna, and radius). It usually occurs after treatment of hyper- 
thyroidism and is usually associated with exophthalmos and 
pretibial myxedema. It may, however, occasionally precede 
the thyrotoxicosis and has been recognized in euthyroid 
and hypothyroid patients. It can be confused clinically with 
acromegaly, pachydemoperiostosis, pulmonary osteoarthro- 
pathy, or osteoperiostitis, but the radiologic findings are 
pathognomonic. 

rrerioial myxeoema, conslsung or ouareral, ~ocauzeu, 
cutaneous accumulations of glycosaminoglycans, occurs 
in 4% of patients who have or have had Graves' disease 
(Fig. 24-7). The morphology may vary from a nonpitting 
infiltration to nodules, plaques, and even an elephantiasic 
form where the skin is thickened, firm, and hyperpigmented 
from just below the knees to the feet. It may uncommonly 
aka occur during the course of Hashimoto thyroiditis and 
primary hypothyroidism. Patients with pretibial myxedema 
regularly have associated ophthalmopathy and occasionally 
have thyroid acropachy.While not usually clinically apparent, 
approximately half of patients with Graves' disease have 
mucopolysaccharide deposition in the preradial area of the 
extensor aspects of the forearms. Lesions of the shoulder, 
hands, thigh, and scalp have been reported. 

Improvement in the plaques of pretibial myxedema has 
resulted from intralesional injections of triamcinolone aceto- 
nide, with high potency topical steroids under occlusion. 
Systemic steroids are usually not helpful. Compression 
stockings or complete decongestive physiotherapy, a combi- 
nation of manual lymphatic drainage, bandaging, and exelrise, 
are useful and safe. Improvement with intravenous immuno- 
globulin of the skin, eye, and immunologic parameters has 
been reported in small series of patients. Pentoxifylline, 
octreotide, plasmapheresis, and cytotoxic drugs have all been 
reported to help in small numbers of patients, but negative 
reports also exist. 

Vitiligo is associated with hyperthyroidism in 7% of 
patients with Graves' disease and is seen with an increased 
frequency in Hashimoto thymiditis. Urticaria may be seen in 
patients with thyroid autoantibodies and may clear with the 
administration of thyroid hormone, even in euthyroid 
patients. A wide range of other autoimmune disorders may 
be seen in patients with Graves or Hashimoto autoimmune 
thyroiditis. 

The TSH level is low in all patients except those with a 
TSH-secreting pituitary adenoma. FreeT3 andT4 are elevated. 
Anti-TSH antibodies are present in nearly all Graves 
patients but the presence of a diffuse goiter with classic signs 

Fig. 24-7 Pratibial 
rnyxederna. 
(Courtesy of 
Lawrence Liebltch, 
MD) 

1 Fig. 24-6 A, Thyro~d 
acropachy and 
pretibial rnyxederna, 
and 8, exophthalmos 
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precludes the need to order this test in most patients. A 
24-h radioiodme scan will also help define the etiology. 
Treatment is with radioactive iodme or antithyrold drugs 
such as methimazole or propylthiouracil. 

AI J, et al: Autoimmune thyroid disease: etiology, pathogenesis, 
and dermatologic manifestations. J Am Acad Dermatol 
2003;48:641. 

Anderson CK, et 31. Tnad of exophthalmos, pret~bial myxedema. 
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Dermatol2003;48:970. 

Cho S, et at: Graves' disease presentlng as elephantiasic 
pretibila myxedema and nodules of the hands. Int J Dermatol 
2001:40:276. 

Heymann WR: Advances in the cutaneous manifestations of 
thyroid disease. Int J Dermatoi 1997:36:641. 

Higuchi T, et al: Palpebral edema as a cutaneous manifestation 
of hyperthym~dism. J Am Acad Dermatol2003;48:619. 

Gaig P, et al: Successful treatment of chron~c idiopathic urticana 
associated with thyrold autoimmunity. J Invest Allergoi Clln 
lmmunol2000.10.342. 

N~epomniszcze H, et ai: Skin disorders and thym~d diseases. J 
Endocnnol Invest 2001;24:628. 

Schwartz KM, et al: Dermatopathy of Graues' disease. J Glin 
Endocrinoi Metab 2002;87:438. 

Susser WS, e t  al: Elephant~asic pret~bial myxedema J Am Acad 
Dermatoi 2002:46 723. 

HYPOPARATHYROIDISM 
Vaned changes iii the skin and its a ~ ~ e n d a e e s  mav be evident. - 
Most pronounced is faulty deLtition whe; hypopara- 
thyroidiim is present during development of the permanent 
teeth. The skin 1s dry and scaly. A diffuse scantiness of the 
hair and complete absence of axiIlary and pubic hair may be 
found.The nails are brittle and malformed. Onycholysis with 
fungal infection may be present. Of patients with idiopathic 
hypoparathyroidism, 15% develop mucocutaneous candi- 
diasis Hypoparathyroidism 1s the most frequent endocr~ne 
abnormality present in patients with the APECED (auto- 
Immune polyendocrinopathy, candldiasis, ectodermal 
dystrophy) syndrome In autcummune polyendocrinopathy 
syndrome type I, hypoparathymidism is present ln associa- 
tion wlth Addison's d~sease and chronic candidiasis. 
Hypoparathyroidism may additionally occur in DiGeorge 
syndrome, or with infiltration or  inadvertent surgical 
removal during thyroid surgery. Hypoparathyroidism with 
resultant hypocalcemia has been reported to trigger bouts of 
~mpetigo herpetiformis or pustular psorrasis 
Pseudohypoparathyroldism (PHI is an autosomal- 

dominant or X-linked inhented disorder characterized by 
end-organ unresponsiveness to parathyroid hormone. 
The parathymid hormone and phosphorus levels are high, 
whereas the serum calcium is low. The typical cllnical find- 
ings indude short stature; obesity; round face; prominent 
forehead; low nasal bridge, attached earlobes: short ne&, 
short, wide nalls; delayed dentition; mental deficiency; 
amenorrhea; blue sclera; and cataracts. Bradrycephaly, 
mlcrocephaly, and shortened metacarpals or metatarsals, 
especially of the fourth and fifth digits, occur because of pr& 
mature ep~physeal closure. The latter results in short, stubby 
fingers and toes, with dimpling over the metacarpo- 
phalangeal joints (Albnght's sign) (Fig. 24-8). Subcutaneous 
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calcification and ossification occur commonly in this disorder 
as itmay 1n pseudopseudohypoparathyroid~sm (PPH), which 
has the same phenotype but patients have normal serum 
and calnum levels. PH and PPH are two types of Albright 
hered~ta~y osteodystcophy. In PH type l a  there is a defect in 
a G protein that couples receptors for several hormones to 
adenylate cyclase. lhis causes a generalized resistance to 
agents acting through the CAMP pathway and expla~ns the 
frequent association of hypothyroidism and hypogonadism. 

Betterle C, et ai: Update on autoimmune polyendocrine 
syndromes CAPS). Acta Biomed Ateneo Parmense 2003;74:9. 

Erbegci Z, et al: A case of recurrent Impetigo herpetiformis with 
a positive family history. Int J Clin Pract 2000;54:619. 

Kaplan FS: Skin and bones Arch Dermatol 1996;132:815. 
Levlne MA, et al: Genetic basis for reststance to parathyroid 

hormone. Horm Res 2003;60(Suppl 3).87. 
Shlmlzu T, et al: Massive calcification in pseudohypcpara- 

thyroidism. N Engl J Med 2003;349:464. 

HYPERPARATHYROlDlSM 
Whereas parathyroid hormone (PTH) regulates calcium 
levels, calcmosis cutis may develop from excess PTH. This 
can occur when the serum caluum/phosphorus product is 
greater than 65 mg/dL.This may manifest as large subcutan- 
eous nodules or  white, often Irnearly arranged, papules 
centered about jomts.Additionally calc~phylaxis, while most 
common in the settmg of secondary hyperparathyroidism 
and renal failure, may be seen occasionally m primary 
hyperparathyroidism. 

Multiple endocnne neoplasia (MEN) type I is character- 
ized by tumors of the parathyroids, endocrine pancreas, 
anterior p~tuitary, thyro~d, and adrenal glands. The most 
commonly observed abnormality is hypercalcemia from 
hypenecret~ng tumors of the parathyroid glands. This 
autcsomal-dominantly inherited disease usually presents in 
the fourth decade of life w t h  clinical symptoms related to 
hypersecretion of hormone.They may also manifest multiple 
angiofibromas, collagenomas, caf6-au-lait macules, lipomas, 
confetti-like hypoplgmentation, and gingival macules. The 
angiofibromas are smaller and less numerous than those 
present in tuberous sdemsis.The tumors in both MEN I and 
tuherous sclerosis apparently arise because of abnormalities 
within a tumor suppressor gene. The MEN I gene, which is 
present on chromosome 11, has a protein product termed 
menin whose functron IS yet to be delineated. Additionally, 
approx~mately 20% to 40% of cases of sporad~c parathyroid 
adenomas have been lrnked to overexpression of cycl~n Dl ,  
a key regulator of the cell cycle. 
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primary hyperparathymidism. Arch Pathol Lab Med 2001; 
125:1351. 

Zagnegar R, et ai: Multiple endocrine neoplasia type I. Cul~Treat 
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ACANTHOSJS NlGRlCANS 
Acanthosis nigricans is characterized by hyperpigmentation 
and velvet-textured plaques, which are symmetrically 
distributed. The regions affected may be the face, neck, 
axillae (Fig. 24-9), external genitals, groin, Inner aspects of 
the thiahs. flexor and extensor surface of the elbows and w .  

knees, dorsal joints of the hands, umbilicus, and anus. Wrth 
extenslve involvement, lesions can be found on the areolae, 
conjunctrva, lips, and buccal mucosa, and around the 
umb~lrcus. Rarely, the rnvolvement may be almost universal. 
The color of the patches is grayish, brownish, or black. The 
palms or soles may show thickening of the palmar skin w ~ t h  
exaggeration of the dermatoglyphs. In severe cases a rougose 
hypertrophy occurs and can be a sign of malignancy. Small, 

pap~llomatous, nonp?gmente8'Iesions ana prgmentea macufes 
may occasionally be found in the mucous membranes of the 
mouth, pharynx, and vaglna. Acrochordons are a frequent 
accompan~ment in the axlllae and groin 

Type I: Acanthosis Nigricans Associated with 
Malignancy 
The "malignant" type of acanthosis nigricans may either 
precede (IS%), accompany (60%), or follow (22%) the 
onset of the internal cancer. This rare type generally is the 
most striking clinically, both from the standpoint of extent 
of involvement and the pronounced nature of the lesions 
fig. 24-10). Most cases are assocrated w~th  adenocarcinoma, 
especially of the gastrointestinal tract (60% stomach), lung, 
and breast; less often the gallbladder, pancreas, esophagus, 
liver, prostate, kidney, colon, rectum, uterus, and ovaries. 
Other types of cancer and lymphomas may be seen also. 
A few cases of this type of acanthosis nigr~cans have been 
observed in childhood, but most begm after puberty or in 
adulthood. This type should be highly suspected if wide- 
spread lesions develop in a nonobese male aged over 40. 

Tripe palms (acanthosis palmaris) are characterized by 
thickened, velvety palms w ~ t h  pronounced dermatoglyphics; 
95% occur in patients with cancer and 77% are seen in 
conjunction with acanthosis nigricans (Rg. 24-11). In 40% 
of these cases, tripe palms is the presenting sign of an 
undiagnosed malignancy. If only the palms are involved, lung 
cancer is most common, whereas in tripe palms associated 
with acanthosrs n~gricans gastric cancer IS most frequent. 

. .g. 24-10 A and 8, Extensive acanthosls 
nigrrcans in a patlent with stomach cancer 

Fig. 24-9 
nigricans. 

Acanthosis 

Type 11: Familial Acanthosis Nigricans 
This exceedingly rare type is present at blrth or may develop 
dunng childhood. It is commonly accentuated at puberly. It 
is not associated with an Internal cancer and is inher~ted in 
an autosomal-dominant manner. 

Type Ill: Acanthosis Nigricans Associated with 
Obesity, Insulin-Resistant States, and 
Endocrinopathy 
Type I11 1s the most common variety of acanthos~s nlgncans. 
It presents as a grayish, velvety th~ckenlng of the skln of 



Acanthosis Nigricans 507 - - 

Fig. 24-11 Tripe palms. (Courtesy of James Fitzpatrick. MD) 

the sides of the neck, axillae, and groins. It occun in obese 
persons with or without endocrine disorders (Fig. 24-12). It 
also occurs in acromegaly and gigantism, pseudoacromegaIy, 
Stein-Leventhal syndmme, Cushing syndrome, diabetes melli- 
tus, hypothyroidism, Addison's disease, hyperandrogenic 
states, hypogonadal syndromes, and the various well- 
recognized insulin-resistant states, including lipoatrophic 
diabetes, leprechaunism, pinealoma (Rabson-Mendenhall 
syndrome), acral hypertrophy syndrome; type A syndrome, 
where there is a defect in insulin-receptor, postreceptor path- 
ways, or a lamin A mutation and type B syndrome, where 
autoantibodies to the insulin receptor are present. Whereas 
both types A and B syndrome occur most commonly in 
black females, type A predominates in young children with 
hyperandrogenic manifestations.vpe B syndrome is seen in 
middle-aged patients with autoimmune disease (Fig. 24-13), 
Most, if not all, patients with this type of acanthosis nigricans 
may have either clinical or subclinical insulin resistance, and 
patients should have a glucose and insulin level drawn 
simultaneously. In adults a glucose-to-insulin ratio less than 
4.5 is abnormal, while in prepubertal children less than 7 is 
abnormal. Many of the conditions associated with insulin 
resistance and acanthosis nigricans manifest as hyperandro- 
genism and have been dubbed the HAIR-AN syndrome. 
In one group of women with hirsutism, obesity, and hyper- 
androgenism, vulvar acanthosis nigricans was present in all 
patients, with other sites less frequently involved. 

Acanthosis nigricans may occur in various syndromes such 
as Bloom syndrome,Alstrom syndmme, ataxia-telangiectasia, 
Costello syndrome, MORFAN syndrome (mental retardation, 
overgrowth, remarkable face, and AN), Capozucca syn- 
drome, Prader-Willi syndrome, Beare-Stevenson cutis gyrata 
syndrome, Down syndrome, Crouzon syndmme, Hermansky- 
Pudlack syndrome, Rud syndmme, and Wilson's disease. 
Drugs known to induce acanthosis nigricans are nicotinic 
acid, niacinamide, sornatotrophin, testosterone, triazinate, 
diethylstilbestrol, triazinate, oral contraceptives, and 
glucocorticoids. Approximately 10% of renal transplant 
patients have acanthosis nigricans. 

The histopathology shows papillomatosis without thicken- 
ing of the Malpighian 1ayer.Th.e term acanthosis was applied 
here to indicate the clinical, not the histologic, bristly thick- 
ening of the skin. Hyperkeratosis and slight hyperpigmenta- 
tion of the basal layer is present in most cases; it appears. 

1 
ng. 24-12 0bc;atry-laacau abaxanosls nlgncans. 

Flg. 24-13 Diffuse 
acanthosls nlgricans 
in type B syndrome. 

however, that the clinically observed hyperpigmentation is 
due to hyperkeratosis and clinical thickening rather than to 
melanin. 

The differential diagnosis includes intertriginous granular 
parakeratosis and several disorden of reticulated hyper- 
pigmentation, including confluent and reticulated papillo- 
matosis (Gougerot-Carteaud syndrome), Dowling-Degos' 
disease, Haber syndrome, and acropigmentatio reticularis of 
Kitamura. Granular parakeratosis presents as eryhthematous 
to brownish hyperkeratotic papules and plaques of the 
intertriginous regions. It is most often seen in middle-aged 
women in the axillae; however, the inguinal folds and sub- 
mamamary areas may be involved. Histology reveals a 
thickened stratum comeum, severe compact parakeratosis 
with retention of keratohyalin granules, and vascular proli- 
feration and ectasia.The cause is likely an irritant response 
to rubbing or to antipenpirants or deodorants. Dowling-Degos' 
disease is a familial nevoid anomaly with delayed onset in 
adult life. There is progressive, brown-black hyperpigmen- 
tation of flexures with associated soft fibromas and follicular 
hyperkeratoses. Pitted acneform scars occur periorally. 
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CHAPTER 4 

25 "' Abnormalities of Dermal Fibrous and 
- Elastic Tissue 

COLLAGEN 

Many types of collagens have been identified in tissues of 
vertebrates (Table 25-l).There are four families of collagens. 
Fibn'llar collagetrs (types I, 11, III,V, and XI) form fibrils that 
are among the most abundant protelns in the body. Type I 
collagen accounts for 60% to 90% of the dry weight of skin, 
ligaments, and dem~nemlized bone. 

Type I11 collagen is abundant in fetal skin and blood 
vessels. It comprises 35% of the collagen in normal adult 
skin, but up to 40% in inflamed skin in the setting of contact 
dermatitis. Basemeirt membia,re-associatad collagen is 
made up of types IV and VII. Fzber-assocrated coIlagens 
(types VIII, IX, and XIV) are found on the surface of type I 
and I1 collagens and are believed to serve as flexible spacers 
among fibnls. fibril-associated collagens wrth znteirupted 
triple helrces (FACITs) do not form fibrils themselves but are 
found attached to the surfaces of preexishng fibrils of the 
fibril-forming collagens. FACITs are composed of types IX, 

XII, XIV, XVI, XIX, XX and XXI. Network-forming collagens 
are sheets formed from types VIII and X. Studies on types 
XV, XVII, and XIX demonstrate their widespread presence in 
basement membranes, particularly vascular endothelium, 
which may represent a new subgroup of collagens associated 
w t h  ang~ogenic and pathologic processes.Type XVII collagen 
is also known as BP180, and contains the target antigens for 
several immunobullous diseases Type VII collagen contains 
the target antigens for bullous lupus and epidermolysis 
bullosa aquisita.?Srpe I1 collagen contains the target antlgens 
for relapsing polychondritis. 

The regulation of collagen synthesis and degradation is 
complex. Dermal fibrosis is largely related to increases in 
type I collagen mediated by p r o d  and pro& collagen genes. 
Transforming growth factor-p (TGF-P) results in increased 
type I procollagen synthesis. Angiotensin I1 type 1 receptor 
stimulation increases collagen production and inhibits 
collagen degradation, whereas type 2 receptor stimulation 
exerts the reverse effects. 

Table 25-1 Collagen types 

X COLl OAl 
Xi COLIlAI-2, COL2A1 
XI1 COLl2AI 
Xlll COLl3A1 
XIV 

XVI 
Xvll 
Xvlll 
XIX 
XX 

COLI 5AI 
COLIGAI 
COL17A1 
COLI 8A1 

Tissue dIstribuHoi 
17q21.3-qZ2 Skin, bone, tendon 

Tumors. cell cultures. skin. llver 
7q21.3-qZ Cartilage, vitreous 
12q13-qI4 Fetal skin, blood vessels, Intestines 
13q34,2q35-q37, Xq22 Basement membranes 
9034.2-034.3 Ubiouitous 
2iq22.3,'zq37  ort tic intima, placenta 
3p2l Amnion, anchoring flbrils 
3~12-~13.1, 1~32.3-1134.3 Endothelial cell cultures 
6ql2-q14,lp32 Cartilage, type 11 collagen tissl 
6qlZ-qZ2 Cartilage 
1 pel Cartilage, skin 
6 

-1 -. Skin, cart~lage, cornea, llrnbal 
Ubiouitous 
~blqultous, fetal hair follicles, basement membranes 
Skln hernidesmosomes, kidney, liver, spleen 
Ubiquitous 
Skin hemidesrnosornes (BPI 801 
Ubiq~ito~s, basement &embribes 
Ubiqurtous, oasernent memoranes 
Cornea, e~lthel Jrn, ernotvonic sfiin, steriial cartllaoe. 

and tendon 
Blood vessel walls 

Rat prostate carcinoma cells 
Fetal cornea and bone 

XXV Precursor to Alzhelmer amylald plaque component 
)(XVI Testis and ovary 
XXVll Chondrocytes, developing tissues including stomach, 

lung, gonad, skin, cochlea, and teeth 
'Hyphenallon danotss a senas of genes. I e COLi4Al-2 means COLi4A1 and COL14A2 
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dermis, There is degeneration and alteration of the elastic 
tissue in the adjacent papillary dermis with an accompanying 
inflammatory response. In penicillamine-associated disease, 
the fibers may have an irregular (bramble-bush) contour 
when examined with electron microscopy. 

Treatment is difficult, but individual lesions may resolve 
following liquid nitrogen cryotherapy. Some cases have 
responded to COZ, EcYAG, or pulsed dye laser therapy. 
Topical retinoids, such as tazarotene, have been reported to 
be of benefit in some patients. 

I Flg. 25-1 Elastosis 
perforans 
serpiginosa. 

Abdullah A, et al: Localized Idiopathic elastos~s perforans serpl- 
glnosa effectively treated by the Coherent Ultrapulse 5000C 
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the gene level during tissue fibrosis? J Cell Blochem 2003; Wilson's dtsease wrth penicrilamine. Dermatology 2005; 
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Czarny-Ratajczak M, et al: Collagens, the basic proteins of the 
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Franzke CW, et al: Collagenous transmembrane proteins: 
collagen XVll as a prototype. Matrix Biol 2003;22299. 

Himta A, et al: Collagen of chronically inflamed skin is over- 
modified and upregulates secretion of matrix metallo- 
proteinase 2 and matrix-degrading enzymes by endotheliai 
cells and fibroblasts. J Invest Dermatol 2003;121:1317. 

Min LJ, et ai: Regulation of collagen synthesis in mouse skin 
fibroblasts by distinct angiotensin I i  receptor subtypes. 
Endocrinology 2004;145:253. 

Van den Betgh F, et al: BPI80 (type XVll collagen) and its role in 
cutaneous biology and disease. Adv Dermatol 2003;19:37. 

ELASTOSIS PERFORANS SERPlGlNOSA 
In 1953, Lutz described a chronic papular keratotic eluption 
in an arciform shape located on ;he sides of the nape of 
the neck (Fig. 25-1). The papules range from 2 to 5 mm in 
diameter, and are grouped in a serpiglnous or horseshoe- 
shaped arrangement. Although the leslons typ~cally occur on 
the neck, other sites may be involved, such as the upper arms, 
face, lower extremit~es, and rarely the trunk. Dissem~nated 
lesions may occur in Down syndrome. Elastosis perforans 
serpiginosa (EPS) is most common ~n young adults. Men 
outnumber women 4 2 .  The disease runs a variable coune 
with spontaneous resolution often occurring from 6 months 
to 5 years after onset. Often, atrophic scarring remains. 

Approximately one-third of cases occur in patients wlth 
assonated diseases, the most frequent concomitant disorder 
being Down syndrome. Approx~mately 1% of patients 
with Down syndrome have EPS, and the lesions are l~kely to 
be more extenslve and penlstent than in other patients. 
Ehlers-Danlos syndrome, osteogenesls rmperfecta, Marfan 
syndrome, Rothmund-Thomson syndrome, acrogeria, syste- 
mic sclerosis, morphea, XYY syndrome, and renal disease 
have also been associated with EPS. Reports of EPS associated 
with pseudoxanthoma elasticum are probably examples 
of perforahng pseudoxanthoma elasticum. Several patients 
with Wilson's disease have developed EPS after prolonged 
treatment with penicillamine. 

The d~stinctive h~stopathologic changes consist of elongated, 
tortuous channels ~n the ep~dennis Into which eosinophilic 
elast~c fibers perforate. The fibers are extruded from the 

Kaufman AJ: Treatment of elastosis perforans serpiginosa 
with the flashlamp pulsed dye laser. Dermatol Surg 2000; 
26:1060. 

Lewis KG, et al: Acquired disorders OF elastic tissue: part I. 
increased elastic tissue and solar elastotic syndromes. J Am 
Acad Dermatol2004;51 :l.  

Mehta RK, et at: Elastosis perforans serpiginosa and associated 
disorder;. Clin Exp Dermatol 2001;26:521. 

Outland JD, et al: Tazarotene is an effective therapy for elastosis 
perforans serpiginosa. Arch Dermatol 2002;138:169. 

Saxena M, et at: Response of elastosis perforans serpiginosa to 
pulsed CO,, EcYAG. and dye lasers. Dermatol Sum 2003; 
29~677. 

REACTIVE PERFORATING COLLAGENOSIS 
In 1967, Mehreean reuorted a rare, familial, nonoruritic skin 
disorder characrerized by papules that grow to abiameter of 
4 to 6 mm and develop a central area of umbilication in 
which keratinous material is lodged. The discrete papules 
may be numerous and involve sites of frequent trauma such 
as the hacks of the hands, forearms, elbows, and knees.The 
lesion reaches a maximum size of about 6 mm in 4 weeks 
and then regresses spontaneously in 6 to 8 weeks.The lesions 
are broader than those of EPS and a broad crust containing 
collagen fibers is extruded centrally. Koebnerization is often 
observed. Young children are most frequently affected. Most 
reports support an autosomal-recessive mode of inheritance; 
however, a family in which it appeared to be inherited by 
autosomal dominance has been reported. Acquired reactive 
perforating collagenosis is discussed in Chapter 33 within the 
discussion of acquired perforating dermatosis. 

No specific treatment is indicated, since the lesions involute 
spontaneous1y.Tretinoin 0.1% cream may be effective. 

Kumar '4 et al: Famillal reactive perforating collagenosls. J 
Dermatol 1998;25:54. 

PSEUDOXANTHOMA ELASTICUM 
Pseudoxanthoma elasticum (PXE) is an inherited drsorder 
involving the connectwe tlssue of the skin, eye, and cardio- 
vascular system. Many cases appear to be sporadic. In famllial 
cases, both a recessive and a domtnant inheritance pattern 
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Fig. 25-2 Pseudoxanthorna alasticum. 

matosis, Sturge-Weber syndrome, tuberous sclerosis, myopia, 
slclcle-cell anemla, trauma, lead poisoning, hypelpbosphat- 
emia, ~ituitarv disorders, and ~ntracranial disorders PXE. 
Paget's disease of the bone, and sickle-cell dlsease account 
for the vast majority of patients with angiold streaks. 

On funduscoplc examination a reddish-brown band is 
evident around the opt~c disk, from wh~ch glistening streaks 
extend. W~th  fluorescent photography early fluorescence of 
the angioid streaks and macular lesions are noted. In addl- 
tion, there may be hemorrhages and exudates. Progressive 
loss of vlsion often starts after mlnor trauma to the eye. 
Drusen-like spots are commonly present, and show increased 
autofluorescence, unlike age-related drusen. 

Vascular involvement commonlv lead? to hemorrhage ~~- ~ . ~- ~~ - - .  , ------.---- ~ --. 
These vascular events are caused by the degeneration of the 
elastic fibers in the vascular media. Gastric hemorrhaee 

have been reported, w ~ t h  tbe recessive form apparently more 
common. The skin changes generally present as small, 
circumscribed, yellow to cream-colored papules on the sides 
of the neck and flexures, giving the skln a "plucked chicken 
skin" appearance (Fig. 25-2). Lax, redundant folds of skin 
may be present fig. 25-3). Nuchal comedones and milia en 
plaque may also be seen. Characteristic exaggerated naso- 
labia1 folds and mental creases are common. Mental creases 
appearing in patients under the age of 30 years are highly 
suggestive of PXE. In addition, the inguinal, periumbilical, 
and penauricular skin, as well as the mucosa of the soft palate, 
inner hp, stomach, rectum, and vagina may be involved. 

The characteristic retinal change is the angioid streak, which 
is the result of breaks In Bruch's elastic membrane. PXE can 
be demonstrated in more than half of patients with anglold 
streaks, and 85% of PXE patients wilI have retinal findings. 
The angiold streaks appear earlier than the slcin changes, so 
that most cases are discovered by ophthalmologists. Angioid 
streaks may be the only sign of the d~sease for years. In 
such patients biopsies of the midportlons of old scars may be 
diagnostic of PXE.The association of the skin lesions wlth 
angioid streaks is called Grorrblad-Straizdberg syndrome. 
Angiold streaks may also be seen in Ehlers-Danlos syn- 
dmme, Paget's disease of bone, diabetes, hemochmmatosls, 

Chassa~ng N, et al. Pseudoxanthorna elasticum: a clinical, 
pathophysiolog~cal and genetic update including 11 novel 
ABCCG rnutatlons. J Med Genet 2005 May 13: [Epub ahead 
of print] 

v 
occurs in 10% of patients, and viewed by gastroscopy diffuse 
rather than focal bleeding is common. Epistaxis occurs 
frequently, but hematuria is rare. PXE affects the elastic 
tissue of the cardiac valves, myocardium, and pericardlum. 
In one study, mitral valve prolapse was found in 71% of 14 
patlents examined. Hypertension occurs in many patients 
older than age 30.Any patient with hypertension at a young 
aEe should be examined for stigmata of PXE. Leg cramps and 
intermittent claudication occui. prematurely, a i d  
pulses are diminished or absent. Calcification of peripheral 
arteries is seen in many patients over age 30 and may be 
detected by radiograph. Accelerated coronary artery disease 
can occur, especially in association with hypertension. 

Mutations in the ABCC6 gene on the short arm of 
chromosome 16 have been implicated in the pathogenesis of 
pseudoxanthoma elasticum.ABCC6 encodes an ATP-binding 
cassette transporter and multidrug resistance protein. 
Although the most prominent manifestations of the disease 
are in the skin, eye, gut, and heart, mineralization of elastic 
fibas can be found in many organs. 

Histologically, elastic fibers are fragmented and mineral- 
ized with calcium. They stain gray-blue wit11 hematoxylin 
and eosin (H&E), and are twisted, curled, and bmken, 
suggesting "raveled wool." Blind biopsies of scars or axillary 
skin in patients with a family history of PXE or with angioid 
streaks may sometimes show early changes of PXE. Calcium 
stains are helpful in identifying early disease. 

The differential diagnosis includes PXE-like papillary 
dermal elastolysis, perforating calcific elastosis, and cutis 
laxa. Patients with PXE-like papillary dermal elastolysis may 
have cobble-stoned, yellow papules on the neck, similar to 
PXE, but lack any retinal or vascular altemtions and the 
typical fragmentation of elastic fibers with calcium deposition 
on histology. Penicillamine may induce similar clinical and 
histologic features in patients with Wilson" disease or 
homocystinuria. 

No definitive therapy is available. Some data suggest that 
patients benefit from limiting dietary calcium and phosphorus 
to the minimal daily requirement. 
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Fig. 25-4 Ehlers-Danlos syndrome. 
PERFORATING CALClFlC ELASTOSIS 
Also known as penulnbtlzcnl perforat~ng PXE and localized 
acqlured cutaneo~rs PXE, perforating calc~hc elastosis is 
an acquired, localized cutaneous disorder, most frequently 
found in obese, mulhpamus, middle-aged women. Lax, well- 
circumscribed, reticulated or cobble-stoned plaques occur 
in the periumbilical region wi th  keratotie surface papules. 
It i s  a distinct disorder that shares some features of PXE. 
Like PXE there may be calcific elastos~s in the mid-dermis; 
however, hereditary PXE rarely causes perforating channels. 
None of the systemic features of PXE occun in perforating 
calcilic elastosis. 

It is  suggested that repeated trauma of pregnancy, obesity, 
and/or abdominal sulgery pmmotes elastic fiber degeneration, 
resulting in localized disease. PXE can cause periumbilical 
lesions, and in the absence o f  documented perforation, 
evaluations to exclude PXE should be performed.There is no 
effective therapy. 

Karp DL, et al: A yellow plaque wlth keratotic papules on the 
abdomen. Perforating calcific elastosis (periumbilical per- 
forat~ng pseudoxanthoma elasticum [PXEJ, locallzed acqulred 
cutaneous PXE). Arch Dermatol 1996;132.224, 227. 

Lopes LC, et al: Perforating calcific elastosis. J Eur Acad 
Dermatol Venereol 2003;17:206. 

EHLERS-DANLOS SYNDROMES 
Ehlen-Danlos svndromes (EDSsl. also known as cutis - - . . 
hyperelastzca, India rubber skzn, and elashc skm, are a p u p  
of genetically distinct connechve tissue disorden character- 
ized by  excessive stretchability and fragility of the skin 
(Fig. 25-41 with hype~extensibility o f  the jomts, and a tendency 
toward easy scar formation and formation of fibrous o r  calci- 
fied pseudotumon. Atrophic scamng o n  the distal fingers 

Table 252 Features of Ehlers-Dmta syndromes 

TNXB haploid AD 
COUAI AD 

AR 

LHI, PLOD AR 

VIIA, VllB COLIAI-2 AD 

Vlli Heterogenous, only AD 
some map to 
chmmosome 12p13 

Old-type IX, AW7A X-itnked 
reclass~fied as a 
variant of Menkes' 
dlsease/occ~pital 
horn syndrome 
X (new-type IXJ AR 
Old-type XI (new-type XJ 

Type V coljagen 

Type V collagen 
Unknown 
Type Ill procollagen 

Unknown 
Lysyl hydroxylase 

dafic~ency 
Type I procollagen 

Procollagen peptidase 
deficiency 

Unknown 

Lysyl oxidase 

Grav~s type lolnt lant~y, sk~n 
hyperextensibility 

Mitis type: same as EDS 1 but less severe 
Hyperrnob~llty 
Thin skin, bruising, ruptured blood vessels 

and viscera 
Skin hyperextensibility, easy bruising 
Severe eye defects and scollosis 

Arthrochaiasls, subiuxatlons, moderate skln 
stretchabildy 

Darrnatosparaxis, severe stretchability, 
redundant skin 

Same as EDS types i and If, periodontitis 

Abnormal facias, skeletal abnormalities 
including occipital horns, chmnic diarrhea, 
and genitourinary abnormalities 

Bruising 
Familial joint hypermobility syndrome 
Relat~onshlo to EDS unclear 

'AD, sutosamal dominant: AR, autosomal receselve. 
'COffiAl-2 means COMA1 and COL5A2 genes. 



,.., .ride atrophic "fish mouth" scars ...? typical. Patients 
demonstrate reduced thickness of the dermis as determined 
by high-resolution 20-MHz ultrasound. The reduction in 
thickness is most marked on the chest and distal lower leg. 
Classically, EDS has been divided into 10  numeric types, 
the salient features of which are listed in Table 25-2. Type 
IX EDS, an allelic variant of Menkes' disease, is now E- 
classified as the occipital honz syndrome and is identical to 
X-linked cutis laxa. It is related to mutations in an X-linked 
gene, ATP7A. 

?Lpes I, II, III,V,W, andVIII EDS have hyperextensible siun. 
In these patients, the integument may be stretched out like a 
rubber band and snaps back with equal resilience.This rubbery 
skin is most pronounced on the elbows, neck, and sides 
of the abdomen.The skin is velvety in appearance and feels 
like wet chamois cloth. Minor trauma may produce a gaping 
"fish-mouth" wound with large hematomas underneath. 
The subcutaneous calcifications are 2- to 8-mm oval nodules, 
mostly on the legs.llvo types of nodules occur in patients with 
EDS. Molluscoid pseudotumorj are soft, fleshy nodules seen 
in easily traumatized areas such as the ulnar forearms and 
shins. Spheroids are hard subcutaneous nodules that become 
calcified.They are probably the result of fat necrosis.Trauma 
over the shins, knees, hands, and elbows produces cigarette- 
paper-thin scars. Approximately 50% of these patients can 
touch the tip of the nose with their tongue (Gorlin's sign), 
compared with 10% of persons without the disorder.Aortic 
root dilation is seen in up to 20% of patients with EDS. It is 
more common in types I and I1 than in type 111. 

Patients with type IV EDS have thin, translucent skin, 
characteristic facial features, and vascular fragility. They are 
prone to arterial rupture and often have extensive bruising. 
Perforations of the intestines and uterus may occur.Atlanto- 
axial subluxation has been noted. Protein analysis of 
collagen 111 in cultured fibroblasts usually shows a defect. 
Some type IV patients demonstrate no abnormalities of 
collagen 111, although a mutation in the COL3A1 gene is 
identified. '&pe V patients have clinical features that are 
similar to the GravislMitis form. Patien& with typeVI EDS 
may have microcornea, retinal detachment, and glaucoma, as 
well as scoliosis. In normal individuals, the ratio of hydroxy- 
lysylpyridinoline (HP) to lysylpyridinoline (LP) in urine is 
about 10:l. In patients with typeVI EDS, the HPILP ratio is 
reduced, ranging from 1:3 to 1:7. 

In type VIIA and VIlB EDS there is marked joint hyper- 
mobility and moderate cutaneous elasticity. Joint dislocations 
of the large joints, such as the hips, are common.TypeVIIC 
EDS, the autosomal-recessive form, is referred to as denitafo- 
sparaxis. Patients with this type have severe skin fragility 
and sagging, redundant skin. Type VIII EDS manifests as 
periodontitis as well as easy bmising.When type U[ EDS was 
redefined as a variant of Menkes syndrome, old-type X EDS 
was reclassified by some authors as new type IX. It is chamc- 
terized by hypermobile joints, easy bruising, fish-mouth scars, 
mitral valve prolapse, and platelets resistant to aggregation 
with collagen and adenosine diphosphate (ADP) reagents. A 
qualitative deficiency of fibronectin was the suggested cause, 
although never confirmed. Since the deletion of old-type IX, 
old-type XI has been reclassified by some as new-type X, or 
the familial joint hypermobility syndrome. 

Because of the confusion concerning the numbered types, an 
alternate classification scheme has been proposed that groups 
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Box 25-1 New classification for Ehlers-Danlos syndrome 
(EDS) 

1. Classic type (Gravis-EDS type I, and Mitis I1 
2. Hypermobility type (hypermobile-EDS Ill) 
3. Vascular types (a!terial-ecchymotic-EDS type IV, Qatarian 

EDS)' 
4. Kyphoscollosis type (ocular-swllotlc-EDS type VI) 
i. Atthmchalasia type (arthmchalasis multiplex congenlta- 

EDS type VliA and VUB) 
i. Dermatospaiaxis type (human dermatosparaxis-EDS 

type VIIC) 
scellaneous forms v-linked-EDS type V, periodontitis 
IS type VIII, flbmnectin-deficient EDS; EDS typeX, 

,,nilla1 hv~emlobllitv svndmme lformerlv EDS type Xn: 
p m g e m i d ' ~ ~ ~ :  and;&pecified ions) .  some proge6id 
EDS is related to galactosyltransferase I deficiency. 

Mutations in the genes for ~ollagen ul M chaln (COLSAI), collagen oZM 
-hdn (COLW), tenascin-X VNXl, and collagen ulm chain (COLIA1) hav 
been chareoterked m patients wtth classical EDS. All am autosoma1 
dominant, except the tenasan-X-dated type, which is autosomsl 
recesshre. 
'A distlnct vascular type of EDS wrre daswibed in an axtend& family in 
Oatar. Features af the syndrome include shin hypsraxtensiblllty, joint 
hypeimobillty, lonuom srJtsmlc arteries, eplcanthlc fob ,  flat saggy 
cheeks, elongated facas, mlorngnslhia hernias, an elongated aartlc arch, 
aortlc aneurysms, blfld pulmonary artery, pulmonic etsnosis, hypotonla, a 
uteriel rupture. Unksge to the major loo1 of other types of EDS was 
~xdudad.  

EDS by associated slgns and symptoms, as well as known 
genetic mutations. This new classification combines numeric 
types I and II because they share the same mutations (Box 25.1). 

Histology 
Collagen fibers may appear fine. Factor XIIIa-positive dermal 
dendrocytes may be markedly reduced in the adventitial 
dermis and almost absent in the reticular dennis. 

Treatment 
Patients must be counseled to avoid trauma. Intestinal perfo- 
rations in EDS type IV have been managed with porclne 
small intest~nal submucosa grafts. Matrix metalloprote~nase 
inhibitors produce changes in connective tissue, and are 
belng evaluated as possible therapeutic agents. 

Abdul Wahab A, et al: A new type of Ehlen-Danlos syndrome 
associated with tortuous systemic arteries in a large kindred 
from Qatar. Acta Paediatr 2003;92:456. 

Eisenbeiss C, et al: Reduced skin thickness: a new minor 
diagnostic criterion for the classical and hypennobility types 
of Ehlers-Danlos syndrome. Br J Dennatol2003;149:850. 

Giunta C, et al: Homozygous Gly530Ser substitution In COLSAI 
causes mild classical Ehlers-Denlos syndrome. Am J Med 
Genet 2002;109:284. 

Hennanns-Le T, et al: Factor Xllla-positive dendmcyte rarefac- 
tion in Ehlers-Danlos syndrome, classic type. Am J Dermato- 
path01 2001;23:427. 

Jindai R, et al: Vacscular Manifestations of Type IV Ehlers- 
Danlos Syndrome. Eur J Vasc Endovasc Surg 2005:30:224. 

Kmes HY, et al: Ehlers-Danlos syndrome type IV: unusual 
congenital anomalies in a mother and son-with a COL3A1 
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Kurata A, et al: Successful stent placement for cervical artery Glorioso J Jr, et al: Marfan syndrome: screening for sudden 
dissection associated with the Ehiers-Danlos syndroma. Case death In athletes. Cur  Sports Med Rep 2002;1:67. 
report and review of the literature. J Neurosurg 2003;99:1077. Igondjo-Tchen S, et al: Marfan syndrome. magnesium status 

Oderich GS, et al: The spectrum, management and clinical and medical prevention of cardiovascular complications by 
outcome of Ehlen-Danlos syndrome type IV: 1 30-year expe- hemodynamic treatments and antisense gene therapy. 
rience. J Vasc Surg 2005;42:98106. Magnes Res 2003;16:59. 

Rahman N, et al: Ehlers-Danlos syndrome wlth severe early- Kirali K, et al: Extensive aortic surgery in Marfan syndrome: 16- 
onset periodontal disease (EDS-VIII) Is a distinct, heterogen- year experience. Asian Cardiovasc Thorac Ann 2003; 
eous disorder with one predisposition gene at chromosome 11:337. 
12~13.  Am J Hum Genet 2003;73:198. 

Sastry PS: Matrix metalioproteinase inhibitortherapy to prevent 
complications as well as  therapy for Ehlers-Danlos syndrome. HOMOCYSTlNURlA 
Med Hypoth 2002;59:314. Homocystinuria, an inborn error in the metabolism of 

Sugawara V, et ai: Successful coil embolization for spontaneous methionine, is characterized by the presence of homocystine 
arterial rupture in association with Ehlers-Danlos syndrome in the urine and deficiency of the enzyme cystathionine 
type IV: Report of a case. Surg Today 2003;34:94. synthetase. Cystathionine P-synthase is a heme-containing 

Wiedeman JE, et al: Use of porcine small lntestlnai submucosa enzyme that catalyses pyridoxal 5'-phosphate-dependent 
in Ehlers-Danlos syndrome Type IV. Am Surg 2003:69:424. conversion of serine and homocysteine to cystathionine. 

Zweers MC, et al: Haploinsufficiency ofTNXB is associated wlth over 130 gene mutations have been described, me defect 
hypermobility type Of Ehlen-DanlOs syndrome. Am Hum results in increased levels of homocysteine and methionine, 
Genet 2003;73:214. and decreased levels of cysteine. The incidence of the dis- 

order varies from 1 in 344,000 worldwide to 1 in 65,000 in 

MARFAN SYNDROME Ireland where the disorder is more common. Among the 
. signs of homocystinuria are ectopia lentis, genu valgum, 

Marfan syndrome is an autosomal-dominant d~sorder ot k;phoscoliosis, pigeon breast deformity, and frequent 
connective tlssue caused by mutations in the gene encoding fractures. ~ ~ ~ ~ r a l i ~ ~ d  osteoporosis, arterial and venous 
fibrillm-1. It is one of the more common inherited diseases, thrombosis, and mental are features of homo. 
with estimated incidence rates of 1 in 10,000 in the US. ,,tinnria found in Marfan svndrome. Half of all ~atients 
Among the important abnormalities are taIl stature, loose- 
jointedness, a dolichocephalic skull, high-arched palate, 
arachnodactyly, pigeon breast, pes planus, poor muscle tone, 
and large, deformed ears.The aorta, chordae tendineae, and 
aortic and mitral valves are often involved. Ascending aortic 
aneurysm and mitral valve prolapse are commonly seen. 
Ectopia lentis, extensive striae over the hips and shoulders, 
dental anomalies, and, rarely, elastosis perforans serpiginosa 
have been reported. Several cases document the occasional 
occurrence of spontaneous pneumothorax and congenital 
lung abnormalities. 

Marfan syndrome is caused by a gene defect localized to 
chromosome 15  and producing abnormal elastic tissue in 
fibrillin 1 (aorta adventitia, the suspending ligaments of the 
lens, skin) and fibrillin 2 (elastin orientation in cartilage, 
aortic media, bronchi, and all tissues rich in elastin). Gene 
defects include substitutions, deletions, duplication missense, 
frameshift, splice site, and nonsense mutations. Ectopia 
lentis is more common in patients whose mutations involve 
a cysteine substitution in the gene for fibrillin 1 ,  and less 
prevalent in those with premature termination mutations. 

Death may result from aortic root aneulysm rupture or 
dissection. Echocardiography is helpful for early detection 
of cardiovascular involvement. Surgical intervention may 
be required for aneurysms of the aortic root or for aortic 
dissection. Long-term administration of propranolol may 
significantly reduce the rate of aortic dilatation. Antisense 
ribozymes are promising for gene the~apy. 

Biggin A, et al: Detection of thirty novel FBNl mutatlons In 
patients with Marfan syndrome or a related fibnllinopathy. 
Hum Mutat 2004;23:99. 

.... -- . ~ ~ -  .~- - - 

will have a serious vascular event before the age of 30, and 
25% experience a serious event before the age of 16. 

The facial skin has a characteristic flush, especially on 
the malar areas, and the color has a tendency to become 
violaceous when the patient is reclining. Elsewhere the skin 
is blotchy red, suggestive of livedo reticularis. The hair is 
typically fine, sparse, and blond, and the teeth are irregularly 
aligned. Downward dislocation of the lens, as opposed to 
the upward displacement seen in Marfan syndrome, is a 
prominent feature.Treatment with pyridoxine, folic acid, and 
vitamin Bu produces variable resu1ts.A methionine-restricted, 
cysteine-supplemented diet is generally recommended. 
Unfortunately, some methionine-free baby formulas contain 
significant amounts of homocysteine and should be 
reformulated. Betaine supplementation has been shown to 
be effective. Wheat flour is rich in betaine, but the amounts 
ingested are smaller than those needed to treat the disease. 
It has been recommended that methionine-free formulas be 
supplemented with 150 mgldL of betaine. Alfalfa and bean 
sprouts contain ample homocysteine, and excessive amounts 
should be avoided. Other vegetables do not contain large 
amounts of homocysteine.Vitamin C ameliorates endothelial 
dysfunction, and the effect appears to be independent of 
homocysteine concentration. Some of the beneficial effects 
of folate are also independent of homocysteine lowering. 

Moat SJ, et al: The molecular basis of cystathionine 5s-synthase 
(CBS) defic~ency In UK and US patients with homocystlnurla. 
Hum Mutat 2004;23206. 

Pullin CH, et al: Vitamin G therapy ameliorates vascular endo- 
thel~al dysfunction in treated patlents wlth homocystlnuria. J 
Inherit Metab Dis 2002:25:107. - 
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Fig. 25-5 Cutis laxa. 

Ouere 1, et al: Homocysteine and venous thrombosis, Sem~n 
Vasc Med 2005;5.183. 

Yap S: Classical homocystinuna: vascular risk and its preven- 
tion. J Inherit Metab Uis  2003;26:259. 

CUTIS LAXA (GENERALIZED ELASTOLYSIS) 
Cutis laxa, also known as dermatomegaly, dermatolysz~, 
ckalazoderma, and pachydennato~rle, 1s charactenzed by 
melastic loose, redundant skin (Fig. 25-5). Around the 
eyelids, cheeks, and neck the drooping skin ploduces a 
bloodhound-like fac~es. Usually the entire integument IS 

involved.The shoulder girdle skin may look hke that of a 
St Bernard dog.The abdomen 1s frequently the site of large, 
pendulous folds. 

There are two well-descnbed genetlc forms of cubs laxa, 
the autosomal-dominant and -recessive types. The dominant 
form is primarily a cutaneous, cosmehc form, with a good 
prognosis. The recesswe form 1s more common, and is 
associated with significant internal mvolvement, ~ncluding 
hernias, d~vert~cula, pulmonary emphysema, cor pulmonale, 
aortic aneurysm, dental caries, large fontanelles, and osteo- 
porosis. Pulmonary emphysema, car pulmonale, and right- 
slded heart failure are often seen already in infancy. 
Frameshift mutations in the elastin gene have been reported 
in autosomal-dominant disease. Both homozygous and 
heterozygous missense mutations in the fibul1n9 gene have 
been reported in some pahents with the disease, especially 
in families w~th  the recessive form. X-linked recessive cutis 
laxa is now known as the occipztal honz syndrome (formerly 
type IX EDS). It is caused by a mutat~on in the copper- 
binding ion transporting ATPase, ATP7A, and 1s allelic to 
another X-Inked daorder, Menkes' disease. Nonfam~lial 
cases (Fig. 25-6) have been associated with urticaria, lupus 
erythematosus, glomerulonephritis, plasma cell dyscras~as, 
and systemic amyloidos~s.These acquired cases may have a 
preceding inflammatory phase with large numbers of inter- 
stitial neutrophils, eosinophils, or macrophages engulfing 

Fig. 25-6 Acquired cutis iara. 

elastic fibers. Isolated acral disease has been associated with 
myeloma and rheumatoid arthntis. 

The Costello syndrome is characterized by increased 
prenatal growth, postnatal growth retardation, coarse facies, 
loose skin that resembles cutis laxa, cardiomyopathy, and 
gregarious personality. Pat~ents are predisposed to abdominal 
and pelvic rhabdomyosarcoma in ch~ldhood. The disorder 
appears to be inherited as an autosomal-dominant trait. 

The de Bany syndrome is associated with severe cutis 
laxa, mental and growth retardation, joint laxity, ocular 
abnormalities, and skeletal disease. 

Mid-dermal elastolysis 1s an acquired, noninherited condl- 
tion that usually affects young women. Wlde areas of skin 
demonstrate atrophic wrinkling. H~stologtcally, elastic tissue 
is absent from the mid-dermis. Many cases appear to be 
induced or  aggravated by ultrav~olet Iight exposure. 

Andiran N, et ai: Autosomal recessive form of congenital cutis 
laxa: more than the clinical appearance. Pediatr Dermatol 
2002;19:412. 

Banks NU, et al. Cutis iaxa: clinical expedence and outcomes. 
Plast Fleconstr Surg 2003;111:2434. 

Hennekam RC: Costello syndrome: an overview. Am J Med 
Genet 2003;117C:42. 

Lewis KG, et al: Mid-dermal elastolysis preceded by acute 
neutrophilic dermatosis. J Cutan Pathol2004;31:72. 

Patrol I, et al: Mid-dermal aiastolysis. a clinical, histologic, and 
immunohistochemical study of 11 patients. J Am Acad 
Dermatol 2003;48:846. 

Riveros CJ, et al: Acquired localized cutis laxa confined to the 
face: case report and review of the literature. int J Dermatol 
2004;43:93i. 

Rongioietti F, et al: Acral localized acquired cutls laxa associated 
with rheumatoid arthritis. J Am Acad Dermatol 2002;46:128. 

Rothfleisch JE: Mid-dermal eiastalysis. Dermatoi Online J 2001; 
7:15. 

Tamura EM, et ai: Cutis laxa: Improvement of facial aesthetics by 
using botuiinum toxin. Dermatol SUQ 2004;30:1518. 

BLEPHAROCHALASIS 
In blepharochalasis the eyelid skin becomes lax and falls in 
redundant folds over the lid margins. The condition may 
affect young adults, where a preceding inflammatory phase 
presents with episodes of 11d swelling. Most cases are b~lateral, 
but unilateral involvement may occur. Rarety, elastolysis of 
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the earlobes may accompany blepharochalasis. It is generally ant~bod~es or a lupus anticoagulant. Mtlents may exper?ence 
sporadic, but a dominantly inherited form has been recurrent fetal loss, recurrent stokes, or recurrent deep vein 
described. Biopsy shows lack of elasticiibers, and abundant thrombosis. Some cases of anetoderma may be related to 
IgA deposits have been demonstrated in some cases, poss~bly borrelios~s Rare familial cases have been noted. Secondary 
bindmg to fibulin and fihronectin. Sequelae include excess t h ~ n  anetoderma may be related to previous lesions of acne, 
skin, fat herniation, lacrimal gland prolapse, ptosis, blepharo- secondary syphilis, measles, lupus erythematosus, leprosy, 
phimosis, pseudoepicanthic fold, proptosis, conjunctival sarcoidosis, tuberous xanthoma, varicella, and lympho- 
injection and cysts, entropion, and ectropiou. reticular mahgnancy. 

Ascher syndrome consists of progresswe enlargement of Anetoderma of prematurity (congenital anetoderma) 
the upper lip and blepharochalasis.The minor sal~vary glands occurs in premature infants and may be related to pressure, 
of the affected areas are inflamed, resulting in superfluous adhesives, or changes in flow of ions or water under monitor 
folds of mucosa, givmg the appearance of a double lip.There leads. Intrauterine borrel~osis has also been implicated. 
is a superfic~al resemblance to angioedema. Treatment is by Histologically, a loss of elastic tissue is noted with specla1 
sureical correction. stalns. In the late stage, the skin looks normal in H&E 

Huemer GM, et ai: Unilateral blepharochalasis Br J Plast Surg 
2003:56:293. 

Schaeppl H, et al: Unilateral blepharochalasls wlth IgA-deposits. 
Hautarzt 2002:53:613. 

ANETODERMA (MACULAR ATROPHY) 
Anerodenna 15 chardcterl~eo by local~zed 1055 of eiastlc 
tissue resulting in herniation of subcutaneous tissue. The 
lesions protrude from the skin (Fig. 25-7), and on palpation 
have less resistance than the surrounding skin, producing the 
"button hole" sign identical to a neurofibroma. The surface 
skin may be slightly shiny, white, and crinkly. The usual 
locations are the trunk, especially on the shoulders, upper 
arms, and thighs.The intervening skin is normal. 

Up to half of cases have an accompanying abnormality, 
such as lupus, antiphospholipid antibodies, Graves' disease, 
sclerodeima, hypocomplementemia, hypergammaglobulin- 
emia, autoimmune hemolysis, and infection with the human 
immunodeficiency virus (HN). Screening for antiphospho- 
lipid antibodies is of particular importance, as they may pro- 
duce a prothrombotic state, and some patients fulfill criteria 
for the antiphospholipid syndrome. The antibodies may be 
detected as anticardiolipin antibodies, anti-P2-glycoprotein-I 

sections. In the acute stage, a neutrophilic, lymphoid or 
granulomatous response may be noted. 

Bauer J, et al: Anetoderma: another facet of Lyme disease? J 
Am Acad Dermatol 2003:48(5 Suppl):S86. 

Hodak E, et al: Primary anetoderma: a cutaneous sign of anti- 
phospholipid antibodies. Lupus 2003;12:564. 

Hofer T, et al: Anetoderma and borreliosis: is there a pathogen- 
etic relationship? Eur J Dermatol 2003;13:399. 

Sabio JM, et al: Anetoderma associated with systemic lupus 
erythematosus and antiphospholipid antibodies. Lupus 2004; 
13:826. 

Sparsa A, et al: Anetoderma and its prothmmbotic abnormai- 
ities. J Am Acad Dematol2003;49:1008. 

Thomas JE, et ai. Familial anetoderma. Int J Dermatol 2003; 
42:75. 

Venhoff N, et ai: Clinical images: anetodema in systemic lupus 
erythematosus with antiphospholipid antibodies. Arthritis 
Rheum 2005;52:2228. 

STRIAE DISTENSAE 
Striae distensae are de~ressed lines or bands of thin, 
reddened skin, which later become white, smooth, shin5 and 
depressed. Elastotic striae have a yellow-gold iridescent 
appearance. Striae occur in response to changes in weight 
or muscle mass and skin tension, such as that induced by 
weight 1ifting.They are common on the abdomen during and 
after pregnancy (striae gravidarum) and on the breasts after 
lactation. They also occur on the buttocks and thighs, the 
inguinal areas, and over the knees and elbows in children 
during the growth spurt of puberty. Cushing syndrome, 
either endogenous or induced by systemic steroid treatment, 
is a frequent cause of striae, and they may occur after 
application of potent topical corticosteroid preparations, 
especially under occlusion or in folds. Striae are common in 
patients with Marfan syndrome. 

The histologic findings are variable and depend on the 
stage of development. In some early lesions, perivascular and 
interstitial infiltration of lymphocytes and sometimes 
eosinophils is noted. In older lesions the primary changes are 
in the connective tissue. The collagen of the upper dermis 
is decreased, and thin collagen bundles lie parallel to the 
overlying epidermis as in a scar. Elastic tissue often appears 
increased, but this may be due to a loss of collagen in many 
cases. Dilated upper dermal vessels may he prominent. 

Over time striae become less noticeable. Topical tretinoin 
and vascular lasers may produce- some improvement in 



1 a patient with 
I i-8 Linear focal elastosis on the tower back of an elderly ~wve ' s  dlsease. (Coultesy tnce Lieblrct 
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appearance, although the benefits are more marked in the t~mes assocrated wlth fibrous bands. It 1s rev~exved in Chapter 
early erythematous phase. Lasers (585 nrn) result in a 14, slnce it results from infection with Bolrella. 
moderate decrease in erythema in striae rubra.Although the 
total collagen per gram of dry weight increases in stnae 
treated with pulsed dye laser, t h ~ s  change may not result m a OSTEOGENESlS IMPERFECTA 
cl~n~cally evidenced change m stnae alba. Intense pulsed Osteogenesis imperfecta (01), also known as Lobstern 
light has also demonstrated potent~al for improvement in the syndrome, affects the bones, joints, eyes, ears, and skin It is 
appearance of some striae, although darker skin types have estimated to affect approximately 10,000 persons in the US 
nreater nsk and lower efficacv. ( 4 5  in lOO.OOO).There are seven recognized forms based on 

Hernandez-Perez E, et al: Intense pulsed light in the treatment of 
striae distensae. Dermatol Surg 2002;28:1124. 

Jimenez GP, et al: Treatment of striae wbra and striae alba with 
the 585-nm pulsed-dye laser. Dermatol SUQ 2003;29:362. 

McDaniel OH: Laser therapy of stretch marks. Dermatol Clln 
2002;20:67. 

Noun K,  et ai: Comparison of the 585 nm pulse dye laser and the 
short pulsed C02 laser in the treatment of striae distensae in 
skin types Wand VI. Dermatol Surg 1999;25:368. 

LINEAR FOCAL ELASTOSIS (ELASTOTIC 
STRIAE) 
This variant presents with asymptomatic, palpable or 
atrophic, yellow lines (Fig. 25-8) of the middle and lower 
back, thighs, arms and breasts. The condition is more 
common rn males. Hlstoloeicallv. there are increased elastic - .  
fibers characterized by thin, wavy, elongated, as well as frag- 
mented, elastic fiber bundles. Electron microscopy reveals 
elongated thin, irregular shaped, swollen elastic fibers with 
degenerat~ve changes. 

Arroyo MP, et al: hnear focal elastos~s. Dermatol Online J 2001: 
7:18. 

Pui JC, et al: Llnear focal elastosls: hlstopathologic d~agnosls of 
an uncommon dermal elastosis. J Drugs Dermatol2003;2.79. 

Ramlogan D, et al: Linear focal elastosis. Br J Dermatol 2001; 
145:188. 

ACRODERMATITIS CHRONICA ATROPHICANS 
Patients with acrodermatitis chronica atmphicans present 
with diffuse thinning of the skin on the extremities; some- 

- 
differences i n  clinical presentation and bone architecture. 
Types I and IV have only an autosomal-dominant inheritance, 
whereas types I1 and I11 have bo1.h autosomal-dominant and 
autosomal-recessive forms. Fifty percent of 01 patients have 
the type I form.The type I1 form is lethal, and deaths usually 
occur within the first week of life. 

The brittle bones result from a defect in the collagenous 
matrix. Fractures occur early in life, sometimes in utero. 
Loose-jointedness may he striking, and dislocation of joints 
can be a problem. Blue sclerae, when present, are a valuable 
diagnostic clue (Fig. 25-9). Scoliosis and defective teeth may 
be present. Deahess develops in many by the second decade 
of life and is audiologically indistinguishable from otoscle- 
rosis.The skin is thin and translucent, and healing wounds 
result in spreading atrophic scars. Elastosis perforans 
serpiginosa may occur. Some patients experience unusual 
bruisability, probably due to a structural defect in either the 
blood vessel wall or the supporting dermal connective tissue. 

The basic defect is abnormal collagen synthesis, resulting 
in type I collagen of abnormal structure. Most forms of 01 
result from mutations in the genes for the proalor pro& 
chains of type I collagen. S p e s  V, VI, and VII are not asso- 
ciated with type I collagen gene defects. In type I (blue 
scleral dominant) there is diminished type I collagen with a 
mutation of COLlAl gene; in type I1 (perinatal lethal) there 
is diminished type I collagen synthesis and decreased 
integrity of the helical domain of the a1 (I) gene; in type 111 
(progressive defozming) there is delayed secretion of type I 
collagen with altered mannosylation; and in type IV (white 
sclerae dominant) there is a defective pmal (I) gene. 

The major causes of death, attributed to 01, are respira- 
tory failure secondary to severe kyphoscoliosis and head 
trauma, mostly observed in type I11 disease. Patients with 
type I and type IV disease have a normal-liiespan. Brack 



syndrome is a combimation of osteogenes;s fmperfkcta and 
arthrogryposis multiplex. 

Treatment includes surgical intervention, such as intra- 
mednllarly stabilization. Bisphosphonates and calcitriol are 
the most effective pharmacologic agents. Specifically, cyclical 
pamidronate therapy has been shown to suppress bone turn- 
over, reduce bone pain and fracture incidence, and increase 
bone density and level of ambulation. Gene therapy is 
promising, but is complicated by the genetic heterogeneity of 
the disease. Most of the 0 1  mutations result in a mutant allele 
product that interferes with the function of the normal allele. 
This sort of abnormality presents greater challenges for gene 
therapy than simple replacement of a missing enzyme. 

? o h  % el aEI 'genefits OF pamidronafe rn cdhildren wfi?i osreo- 
genesis imperfecta: an open prospective study. Joint Bone 
Spine 2005;72:313. 
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Amyloid is a material deposited in the skin and other organs 
that is eosinophilic, homogeneous, and hyaline in appear- 
ance. It represents beta-pleated sheet forms of various host- 
synthesized molecules processed into this configuration by 
host cells. 

Amyloidosis can be classified as primary (which often has 
skin manifestations), secondary (which has very rare skin 
manifestations), primary localized amyloidosis (also called 
prinzary cutaizeozls anzyloidosis when the skin is affected), 
and secondary cutaneous or tumor-associated amyloidosis. 
Rare familial syndromes may be complicated by secondary 
amyloidosis or have genetic defects that lead to amyloid 
deposition (heredofamilial amyloidosis). Classification of 
cutaneous amyloidoses is shown below. 
I. Systemic amyloidosis 

A. Primary (myeloma-associated) systemic amyloidosis 
B. Secondary systemic amyloidosis 

11. Cutaneous amyloidosis 
A. Macular amyloidosis 
B. Lichen amyloidosis 
C. Nodular amyloidosis 
D. Secondary (tumor-associated) cutaneous 

amyloidosis 
111. Heredofamilial amyloidosis 

All forms of amyloid have relatively identical histologic 
and electron microscopic findings.The amyloid in all forms is 
made up of three distinct components: protein-derived amy- 
loid fibers, amyloid P component (about 15% of amyloid), 
and ground substance. It is the protein-derived amyloid 
fibers that differ among the various forms of amyloid. 

Amyloid is weakly periodic acid-Schiff (PAS) positive and 
diastase resistant, Congo-red positive, purple with crystal 
violet, and positive with thioflavin T. Amyloid stained with 
Congo red exhibits apple-green birefringence under polar- 
ized light. Secondary systemic amyloid (AA amyloid) loses its 
birefringence after treatment with potassium permanganate, 
whereas primary and localized cutaneous forms do not. 

Amyloid stains an intense, bright orange with cotton dyes 
such as Pagoda red, RIT Scarlet No. 5, or RIT Cardinal red 
No. 9. Ultrastructurally, amyloid has a characteristic fibrillar 
structure that consists of straight, nonbranching, nonanasto- 
mosing, often irregularly arranged aaments 60 to 100 nm in 
diameter. If the type of amyloid is known, specific antibodies 
against the protein component can be used. Only 50% of 
cases of primary systemic amyloidosis stain with antisera to 
K or h chains, because the amyloid protein frequently con- 
tains only the variable portion of the immnnoglobulin light 
chain. Because amyloid substance P is present in all forms of 
amyloid, immunoperoxidase staining against this component 
will stain all forms of amyloid. In addition, since serum 
amyloid P (SAP) is avidly bound to amyloid, radiolabeled 

highly purified SAP can be used to localize amyloidosis, 
determine the extent of organ infiltration, study progression 
of dlsease, and see if therapy reduces the amount of amyloid 
in varlous organs. 

SYSTEMIC AMYLOIDOSES 

Primary Systemic Amyloidosis 
Primary systemic amyloidosis involves mesenchymal tissue, 
the tongue, heart, gastromtestinal tract, and skln, Cutaneous 
manifestations occur m approximately 40% of cases of 
primary system~c amylo~doas. Myeloma-associated amyloid- 
osis 1s included in this category. The amyloid fibril protems 
in primary systemic (so-called lmmunocytic or  plasma cell 
dyscrasia-associated) amyloidosis are composed of protein 
AL. This is derived from the immunoglobulii light chains, 
usually of the A subtype, and is often only a fragment of the 
llght chain, particularly from the amino termlnal end or  
variable region. Ninety percent of patents wlll also have this 
immunoglobulin fragment in the serum or unne. Thls same 
type of amylold,AL, 1s also found in nodular or tumefactive 
cutaneous amyloldosis, which is best considered a locallzed 
plasmacytoma-producing amylold. 

In pnmary systemlc amyloidosis, the cutaneous eruption 
usually begins as shiny, smooth, firm, flat-topped, or  spherical 
papules of waxy color, which, because of their tenseness, 
have the appearance of translucent vesicles. These lesions 
coalesce to form nodules and plaques of various sizes and, in 
some cases, bandlike lesions The reglons about the eyes, nose, 
mouth, and mucocutaneous junctions are commonly involved. 
Vulvar lesions (Fig. 26-1) may resemble giant condylomata. 

Purpurlc lesions and ecchymoses occur in about 15% of 
patients and are the most common cutaneous manifestation 
of prunary systemic amyloidosis. They result from amyloid 
infiltration of blood vessels. Purpura chiefly affects the 
eyelids, limbs, and oral cavity. Purpura typically occurs after 
trauma (pinch purpura). Purpurlc lesions also classically 
appear after actions or procedures that result in increased 
pressure in the vessels of the face, such as after vomiting, 
coughing, proctoscopic examinat~on, or pulmonary function 
testing. 

Glossltis, wlth macroglossia, occurs in at least 20% of 
cases, may be an early symptom, and can lead to dysphagia. 
The tongue becomes greatly enlarged, and furrows develop 
(Fig. 26-2). The lateral aspects show indentations from the 
teeth. Papules or nodules, sometimes with hemorrhage, 
occur on the tongue. 

Bullous amyloidosis is a rare but important clmlcal manifes- 
tahon of amyloidosls. Skin fragility and tense, hemorrhagic 
bullae appear at areas of trauma, usually the hands, fore- 
arms, and feet. Lesions heal with scaning and mllia. Histolo- 
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fig. 26-2 
Macroglossla and 
translucent papules 
of the tongue. 
(Courtesy of 
Lawrence Lleblch. 
M D) 

gically, the lesions are subepidermal and pauci-inflammatory. 
Epidermolysis bullosa acquisita and porphyria cutanea tarda 
are the differential diagnoses. Amyloid staining may yield 
negative results, and direct immunofluorescence (DIF) may 
be falsely positive (because of AL protein deposition at the 
dermoepidermal junction). The diagnosis is confirmed by 
evaluation ol the patient's serum and urine for immuno- 
globulin fragments and by electron microscopy of the skin 
biopsies, which will demonshate the amyloid. 

A diffuse or patchy alopecia, cutis verticis gyrata, a 
scleroderma-like, scleromyxedema-like, or a cutis laxa-like 
appearance have also rarely been described. Cutis laxa-like 
findings may be generalized or localized to the acral parts. 
The nail matrix may be inmtrated resulting in atrophy of the 
nail plate, presenting as longitudinal striae, partial anony- 
chia, splitting, and numbling of the nail plate. Cordlike 
thickening along blood vessels can also occur. 

Patients may present with or develop a plethora of syste- 
mic findings. Most characteristically they develop carpal tunnel 
syndrome, other peripheral neuropathies, a rheumatoid 
arthritis-like arthropathy of the small joints, orthostatic 
hypotension, gastrointestinal bleeding, nephrotic syndrome, 
and cardiac disease.These patients may appear to have prom- 
inent deltoid muscles as a result of deposition of amyloid in 
the muscles (shoulder pad sign). Cardiac arrhythmias and 
congestive heart failure are common causes of death. 

The prognosis lor patienls with prima~y systemic amyloid- 
osis is poor. The median sunrival averages 43 months. 
Those presenting with neurologic Jindings survive longer 
than patients presenting with cardiac disease. 

Treatment is improving but still relies heavily on systemic 
chemotherapy (usually melphalan). Secondary malignancies 
may complicate alkylating therapy. Hematopoetic stem 
cell transplantation after high-dose melphalan has led to 
remission in some patients. 

Secondary Systemic Amyloidosis 
Secondary systemic amyloidosis is amyloid involvement of 
the adrenals, hver, spleen, and ktdney as a result of some 

chronic disease, such as tuberculosis, lepromatous leprosy, 
Hodgkin's disease, Beh~et's disease, rheumatoid arthritis, 
ulcerative colitis, schistosomiasis, or syphilis. The parenchy- 
matous organs are involved, but the skin is not. Certain 
dermatoses, such as hidradenitis suppurativa, stasis ulcers, 
psoriatic arthritis, and dystrophic epidermolysis bullosa may 
be complicated by systemic amyloidosis. 

The amyloid fibrils in secondary systemic amyloidosis, 
and in the type associated with Muckle-Wells syndrome 
and with familial Mediterranean fever, are designated AA. 
The protein component is unrelated to immunoglobulin. Its 
precursor is serum amyloid A protein (SAA), which is an 
acute-phase reactant that is increased in various inflamma- 
tory states. Biopsy of normal skin in secondary systemic 
amyloidosis may be positive for perivascular amyloid in 
slightly more than half the cases.The treatment of secondary 
systemic amyloidosis is to treat the underlying condition 
optimally. 

In patients undergoing hemodialysis, carpal tunnel 
syndrome is frequent; its prevalence is related to the 
duration of dialysis. This finding is now known to be 
associated with amyloid deposition in synovium, causing not 
only carpal tunnel syndrome but also trigger finger, bone 
cysts, and spondyloarthropathy. The protein component of 
dialysis-related amyloidosis is P2-microglobulin, altered by 
uremia. 

CUTANEOUS AMYLOIDOSIS 

Primary Cutaneous Amyloidosis 
The pnmary cutaneous amyloidoses have been div~ded into 
two forms-macular and llchen amyloid. Most patients have 
only one form, but rarely, patlents may be seen with both 
patterns. Chronic rubbing of the skin resulting from pruritus 
or the use of nylon brushes during bathing (frictional amyloid- 
osis) appears contributory. Individuals of Asian, Hispanic, 
or Middle Eastern ancestry seem to be predisposed. The 
deposited amyloid material contams keratin as its protein 
component, strongly suggesting that traumatic damage to 
basal keratinocytes results in the deposits. Why only certain 
Individuals are affected 1s unkn0wn.A rare form localized to 
the conchae has been described. 

The histologic plctnre of both forms 01 primary cutaneous 
amyloldosis 1s similar, the only difference being the sue 
of the amyloid deposits and the extent of the overlying 
epidermal changes. The overlying epidermis is frequently 
hyperkeratotlc. Focal necrotic kerahnocytes may be observed 
~n the basal cell layer. Dermal pqillae are expanded by 
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Fig. 263 Macular amyloid. (Courtesy of Lawrence L~eblich. MD) 

amorphous deposits of amyloid that abut immediately below 
the epidermis. Melanm deposits are classically present in the 
amyloid. In a11 cases of postidammatory hyperpigmentation I with incontinence of pigment, the texture of the areas of 

Fig. 26-4 Lichen 
arnyloidosis. 

Fig. 26-5 Nodular 
arnylo~dosis 

dermal melanosis should be examined carefully to exclude 
amyloidosis. Systemlc amyloidosis is excluded by the 
absence of amyloid deposits around blood vessels. Specral 
stains may be used to confirm the diagnosis, but this is rarely 
I 

required if the classic histology is found. In difficult cases, 
immunoperoxidase stains for keratin will stain the amyloid 
deposits and confirm the diagnosis of primary wtaneous 
amyloidosis. DIE may demonstrate immunoglobulin (usually 
IgM) in a globular pattern in the keratin-derived cutaneous 
amyloidoses, but this is caused by passive absorption rather 1 
than by specific deposition. This phenomenon 1s seen in all 
disorders with prominent apoptosis of keratinocytes. 

Macular Amyloidosis Typical cases exhibit moderately 
pruritic, brown, rippled macules characterishcally located in 
the interscapular region of the back (Fig. 26-3). Pigmentation 

pepper" or rippled appearance. Notalgia paresthetica is 
is typically not uniform, giving the lesions a "salt and 

localized to the same sites, and most cases of macular 
amyloid between the scapulae pmbably from mbblng intralesional corticosternid therapy when small areas are 
dysesthetic areas of notalgia paresthetica. Occasionally, the i"0lved. Topical taci-~limus 0.1% ointment, PUVA, UVB, 
thighs, shins, am,  breasts, and buttocks may be involved, and calcipotriol benefit individual patients. Oral retinoids, 
and these more diffuse cases are usually associated with c~clophosphamide, and demabrasion have also been 
diffuse pruritus. Macular amyloidosis is a chronic condition. reported to be beneficial. 

Lichen Amytofdosis Lichen amyloidosis is characterized Nodular Amyloidosis Nodular amyloidosis is a rare 
by the appearance of paroxysmally ~tchy lichenoid papules, f o m  of primary localized cutaneous amyloidosis in which 
typically appearing bilaterally on the shins (FIF 26-4). single, or rarely, multiple nodules or tumekctions peferentially 
The primary lesions are small, brown, discrete, slightiy scaly involve the acral areas (Eg. 26-51: however, trunk, genital, 
papules that p u p  to f o m  infiltrated large monihform plaques. or facial lesions may be seen. The overly~ng epidermis may 
It may, less commonly, occur on the thighs, forearms, and appear atrophic, and lesions may resemble large bullae. 
even the upper back. The dermis and subcutis may be diffusely infiltrated with 

Treatment of the primary cutaneous amyloidoses is fre- amyloid.The lesions may contain numerous plasma cells and 
queutly unsatisfactory. Reducsng friction to the skin is criticaL are best considered isolated plasmacytomas. The amyloid 
Identifying the cause of the rubbmg, whether it is habit, in these patients is immunoglobulin-derived AL, as is seen m 
pruritus, or  neuropathy (as in notalgia paresthetica), directs primary systemic amyloidos~, and is unrelated to kerahnocyte- 
treatment. Occlus~on plays a major role, because it both related amylo~d o r  to AA amyloid. Progression to systemic 
enhances topical treatments and provides a physical block amyloidosis may occur, but is rare. Treatment i s  physical 
to prevent trauma to the skin. Administration of topical removal or destruction of the lesion with shave removal and 
high-potency corticosteroid agents can be beneficial, as can desiccation or CO, laser. 
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ing of the molecular mechanisms offers hope for more 

FAMILIAL SYNDROMES ASSOCIATED WITH 
AMYLOIDOSIS (HEREDOFAMILIAL 
AMYLOIDOSIS) 
Familial mdromes  have been reported that have either 
systemic or localized amyloldos~s. In famrl~al Mediterranean 
fever and Muckle-Wells syndrome, the amyloid protein is 
AA, these are hereditary inflammatory diseases commonly 
complicated by secondary systemic amyloidosis. Multiple 
endocrine neoplasia 2A (MEN 2A) and familial medullary 
thyroid carcinoma are genetic diseases caused by activating 
mutations of the RET pmtooncogene. Affected patients can 
manifest keratm-denved amyloid. Most commonly this is 
lichen amyloidosis w ~ t h  pruritus being present since infancy. 
MEN 2A should be considered when a child or adolescent 
presents with nostalgia paresthet~ca or macular or lichen 
amyloidosis. Family h~story, calcitonin, calcium, parathyroid 
hormone levels, and urinary catecholamines and metaneph- 
rines will screen for the associated problems and RET 
mutations may be assessed. F'oikiloderma-like cutaneous 
amyloidosis and other very rare hereditary variants of 
cutaneous amyloidosis exist. 

Most forms of familial amylo~dosis, however, present with 
neurologic disease and are designated famtlial amnyloidotrc 
polynetrtopathy. Peripheral neuropathy, and, less commonly, 
autonomic neuropathy and cardiomyopathy occur. Several 
types of hereditary amyloidoses have been identified: two 
forms are caused by genetic defects in transthyretin. These 
are autosomal-dominant syndromes, and most affected 
patients are heterozygotes. Others are caused by a genetic 
defects in apollpoprotein A-I orA-11, by a defect in gelsolin, 
fibnnogenA a, Cystatin C or lysozome. 
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PORPHYRIAS 
Porphyrinogens are the building blocks of all the hemo- 
proteins, including hemoglobin and the cytochrome enzymes. 
Thev are oroduced ~rimarilv in the liver and bone marrow. < 

In certain inherited and acquired disease states, called the 
porphyrias, these intermediate metabolites of hemoglobin 
synthesis are increased. 

Each form of porphyria has now been associated with a 
deficiency in an enzyme in the metabolic pathway of heme 
synthesis. Cutaneous disease, characterized by photosensi- 
tivity, is observed in some forms of porphyria. The photo- 
sensitivity in porphyria is caused by the absorption of UV 
radiation in the Soret band (400-410 nm) by increased 
porphyrins. These activated porphyrins are unstable, and as 
they return to a ground state, they transfer energy to oxygen, 
creating reactive oxygen species. These unstable oxygen 
species interact with biologic systems, primarily plasma and 
lysosomal membranes, causing tissue damage. Mediators 
released from mast cells and polymorphonuclear leukocytes, 
acting through complement, eicosanoids, or factor XI1 
pathways may augment tissue effects. 

Understanding the biosynthetic pathway of heme has 
clarified the biochemical basis of the porphyrias. Delta- 
aminolevulinic acid (dALA) is synthesized in the mitochon- 
dria via dALA synthetase. From it are formed, successively, 

1988;lE:l. porphobilinogen; uroporphyrin 111, coproporphyrin In, aid 
Buxbaum JN: The systemic amyioidoses. Curr Opin Rheumatoi pmtoporphyrin IX. This re-enters the mitochondrion, to be 2004;16:67. acted on by ferrochelatase to produce heme. Each step in this Castanedo-Cazares. JP: Lichen arnyioidosis improved by 0.1 % process is catalyzed by a specific enzyme, Heme, by negative topical tacrolimus. Dermatology 2002;205:420. 
Dicker TJ, et ai: Myeloma-associated systemic amyloidosis feedback, represses the production, or activity, of dALA 

presenting with acquired digital cutis laxa-like changes. synthetase. If heme is inadequate, dALA synthetase activity 
Australas J Dermatoi 2002;43:144. may be increased, leading to the production of more porphy- 

Falk RH, The amyloidoses. Engl Med 1997; rim. Because this enzyme system is inducible, medications 
337:898. that increase the cytochmme drug metabolizing system 

Gertz MA. et al: Amyloidosis. Mayo Clin Pmc 1999;74:490. in the liver can lead to exacerbation of the porphyrias by 
Jin AGT, et al: Comparative study of phototherapy (UVB) vs increasing the production of the polphyrin intermediates. 

photochemotherapy (PUVA) vs topical steroids in the treat- The current gmuping of the porphynas is based on the 
ment of primary cutaneous lichen amyloidosis. Photodermatol primary site of increased porphyrin production, either liver 
Photoimmunol Photomed 2001;17:42 or bone marrow-the hepatic or erythmpoietic porphyrias, 

Khoo B-P, et al: Caicipotriol ointment vs betamethasone 17- respectively. Some include a hepatoerythropoietic category. 
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Fig. 26-6 Porphyria cutanea tarda. 

Congenital erythropoietic porphyria, erythropoietic proto- 
porphyria, and erythropoietic coproporphyria are the 
erythropoietic forms. Acute intermittent porphyria, ALA 
dehydratase deficiency, hereditary coproporphyria, vanegate 
porphyria, and porphyna cutanea tarda are the hepatic 
forms. Hepatoerythrocytic porphyria has been classified as 
either a hepatic or hepatoerythropoietic type. 

The porphyrias are diagnosed by identifying characteristic 
clinical and biochemical abnormalities, typically elevated 
Levels of porphyrins in the urine, serum, red blood cell, or 
stool. Because there is some clinical overlap, biochemical 
testing should be performed to confirm any diagnosis of 
porphyria. The clinical syndromes may be chronic or have 
~ntermittent exacerbations w ~ t h  relative quiescent periods. 
The latter are called the acute porphyries. 

PORPHYRlA CUTANEA TARDA 
Porphyria cutanea tarda (PCT) is the most common type of 
porphyria. It is charactenzed by photosensitivity resulting in 
bullae, especially on sun-exposed parts (Fig. 26-&).The dorsal 
hands and forearms, ears, and face are primarily affected. 
The bullae are not surrounded by erythema, and rupture 
easily to form erosions or shallow ulcem. These heal with 
scarring, miiia, and dyspiginentation. Lesions on the legs, 
especially the shins and dorsal feet, occur primarily in 
women. In add~tion, patients frequently complain of skin 
fragility in affected areas.Therv is hyperpigmentation of the 
skin, espec~ally of the face, neck, and hands. Hypertrichosis 
of the face, especially over the cheeks and temples, is seen. 
The face and neck, especially in the periorbital area, may 
show a pink to violaceous tint. Sclemdermatous thickenings 
may develop on the back of the neck, in the preauricular 
areas (Fig. 26-7), or on the thorax, fingers, and scalp. In the 
latter instance, there is associated alopecia A direct relation- 
s h ~ p  between the levels of nroporphyrins in the urine and 
sclerodermatous changes has been reported. 

Liver disease is frequently present in patients with PCT. 
A history of alcoholism is common. Hepatitis C virus (HCV) 
infection has been found in 17% (Northern Europe), 20% 
(AustraliaINew Zealand), 65% (Southern Europe), and 
94% (US) of patients wrth PCT.AII PCT patients should be 
screened for HCV mfection. Iron overload in the liver is 
frequently found in patients with PCT. This may be as a 
consequence of chemical or viral liver damage, or  because 
20% of patients w ~ t h  PCT are homozygous for the C282Y 

Fig. 26-7 
cutanea t; 
sclerosis. 

phyna 
with 

Fig. 26-8 Porphyrla cutanea tarda wtth harnochmmatosls. 
(Courtesy of Curt Sarniaska. MD) 

mutation (and a few w t h  the H63D mutahon) causing hemo- 
chromatosis (Fig. 26-8).Thfs leads to increases in serum iron, 
ferratin, and hepatic imn overload Hepatocellular carcinoma 
may rarely produce PCT. 

PCT has been frequently associated with other diseases, It 
is estimated that diabetes mellitus occurs in 15% to 20% of 
patients with PCT. Numemus cases of lupus erythematosus 
concomitant with PCT have been reported. Pahents may 
have systemic andlor purely cutaneous lupus, and either 
disease may present initially. The pathogenesis of this asso- 
ciation is unclear. 

PCT occurs not infrequently in patients infected with the 
human immunodeficiency virus (HIV). This is not solely 
related to coexistent HCV infection, which is increased in 
some risk groups of HN-infected persons. Subtle porphyrin 
abnormalitim are found in H N  disease, but the porphyrin 
levels are well below those capable of Inducing clinical disease 
Other risk factors, such as alcoholism, should be evaluated 
and the existenceef PCTshould not be attributed to the HIV 
disease alone. However, effectwe anti-HIV therapy has led to 
improvement of PCT in one HIVfHCV-infececte patient. 
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Estrogen treatment is associated wlth the appearance of actrvity. lyprcally, pruebotomy of3uu mL at 2-weekintewafs 

PCT by an unknown mechanism. Before oral contraceptives is performed until the hemoglobin reaches 10  g/dL or the 
were introduced, PCT cases occurred predomrnantly among serum iron 50 to 60 pgldL. Ideally, serum femtin will become 
men, but in most recent series, 60% of cases occurred in men normal also. Urinary porphylin excret~on initially increases, 
and 40% rn women. Men treated with estrogens for prostate but gradually, 24-h uroporphyrin levels are markedly reduced, 
cancer may develop PCT. wrth most patients able to achieve normal levels.This process 

PCT is caused by a deficiency in the enzyme uroporphy- takes several months, usually requiring a total of 6 to 10  
rinogen decarboxylase. Several types have been descnbed. phlebotomies. As the porphyrins fall, the skin lesions also 
The most common is the sporadic, nonfamilial form, which involute. Initially, blistering improves, then skin fragility 
represents about 80% or more of cases. Enzymatic activity decreases, and finally the cutaneous sclerosis and hypertri- 
of uroporphyrinogen decarboxylase is abnormal in the liver chosis can eventually reverse. A common error in manage- 
but normal in other tlssues.With remission, the enzyme acti- ment is coadmtnistmtion of oral iron supplementation during 
vity in the liver may return to normal. Patients present most the phlebotomies to treat the anemia. 
commonly in midlife, averaging 45 years at disease onset. Antimalarials are an alternative to phlebotomy and may 

The second, or familial type, is an autosomal-dominantly be combined with phlebotomy in dlfficnlt cases. Full doses of 
inherited deficiency of uroporphyrinogen decarboxylase in antimalanals may produce a severe hepatotoxic reaction. 
the liver and red blood cells of patients, and also of clinically The initial dose is 125 mg of chloroquine twice a week. 
unaffected famlly members. There is an approxrmate 50% Improvement is gradual, but can be more rapid than 
decrease m both the activity and concentration of the enzyme. phlebotomy. 
Multiple genetic defects have been reported producing the After both phlebotomy and antimalarial therapy, a remls- 
same phenotype. Familial PCT tends to present at an earlier slon is induced that may last many years. If the patient 
age, and development of PCT before age 20 strongly suggests relapses, these treatments can be repeated. Alternative treat- 
famlhal PCT.A third form, acquired toxrc PCT, is associated ments, which are rarely required, include desfemoxamine 
with acute or chronic exposure to hepatotoxms, specifically (iron chelation) and erythropo~etin treatment. Erythropoie- 
polyhalogenated hydrocarbons, such as hexachlorobenzene tin may be combined with phlebotomy. PCT in renal failure 
and dioxin. These patients have biochemical and clinical may respond to erythropoietin and low volume phlebotomy 
features identrcal to those of patients wlth sporadic and or  to renal transplantatron. If HCV infection coexists, 
famrlial PCT. interferon-a treatment of the HCV infection may lead to 

A diagnosis of PCT can be strongly suspected on clinical improvement of the PCT. 
grounds.A useful confirmatory test that can be performed in 
the office is the characteristic pink or coral-red fluorescence PSEUDOPORPHYR~A 
of a random urine specimen under a Wood's light. A 24-h In certain settings patlent.; develop blistering and skin collected urine specimen usually contains less than 100 pg fragility identical to PCTwith the histologic features of PCT of porphyrins in a normal individual; in PCT it may range but with normal urine and serum porphyrins. Hypertrichosis, from 300 to looO pg'The ratio of uroporpbyrrns-to- dyspigmentatron, and cutaneous sclerosis do not occur. This coproporphyrins in PCT is typically 3:l to 5:1, distingnishtng condition is called pseudoporpoiphyria. Most commonly PCT from variegate porphyria. 

Biopsy of a blister reveals a nonlnflammatory subepi- this is caused by medications, typically a nonsteroidal anti- 
dermal bulla with an undulatmg, festooned base. PAS-poetwe inflammatory drug (NSAID), usually naproxen. Other 
thickenmg of blood vessel walls in the upper and mid-dermis NSAIDs, such as nebumetone and rofecoxib, tetracycltne 

(Fig. 26-9), and multrple other med~cations can cause a similar is presentA useful and hrghly characteristic-but not diagnostic picture. Sunbed use can also cause pseudo-PCT. Some -feature is the presence of the so-called caterpillar bodies. patients on hemodialysis develop a slmilar PCT-like picture. These eosmophilic, elongated, wavy structures are present in 
the lower and mid-epidems and lie parallel to the basement 
membrane zone. They stain positively with PAS and are 
positive for type IV collagen and lamrnin, suggesting they 
represent basement membrane material present in the 
eptdems. DIF of involved skin shows IgG and C3 at the 
dermoepidermal junction and in the vessel walls in a lrnear 
pattern. 

Initial treatment of PCT involves removal of all precipitat- 
ing environmental agents such as alcohol and medications. 
This may lead to sufficient improvement that further therapy 
is not required. Chemical sunscreens are of little value since 
they do not typically absorb radiation in the near-v~sible 
UVA range. Barnet sunscreens such as trtanium dioxide and 
zinc oxlde may be more beneficial, but physlcal barriers 
such as hats and gloves may be encouraged whrle therapy is 
rnitiated. 

Phlebotomy is the treatment of choice for PCT. Uropor- 
phyrinogen decarboxylase js inhibited by iron, and removal ng. 26s Pseudoporphyr~a cutanea tarda from tetracycline in a 
of hepatic iron may therefore lead to recovery of enzyme young woman. 
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Less commonly, dialysis patients devdop true P(3T 
the anurie dialysis patient, hue PCT and pseudo-PCT are 
distinguished by analysis of serum porphynns in a laboratory 
lmowledgeable in the normal porphynn levels in patients 
undergoing hemodialysis.?he treatment of pseudoporphyria 
is physical sun protection and discontinuance of any inciting 
medication. Ibuprofen is a safer alternative NSAID which 
usually does not cause pseudoporphyria. Those cases 
induced by medications usualIy resolve over several months: 
the management of those associated with hemodialysis is 
much more difficult; however, remission by the administra- 
tion of N-aceiylcysteine, 400 mg of powder dissolved in 
orange juice twtce a day, has been reported. 

HEPATOERYTHROPOIETIC PORPHYRIA 
Hepatoerythropoietic porphyria (HEP) is a very rare form of 
porphyrin that is inherited as an autosomal-recessive trait. 
HEP is the homozveous form of PCT. It is caused bv a homo- , - 
zygons or compound heterozygous deficiency of uroporphy- 
rinogen decarboxylase, whtch 1s about 10% of normal in both 
the liver and erythrocytes,?he biochemical abnormalities are 
similar, but more marked, than those in PCT, but the clinical 
features are stmilar to congenital erythropoietic porphyria 
Dark urine is usually pmsent from birkh, but may be noted 
later. In infancy vesicles occur in sun-exposed skin, followed 
by sclerodermoid scamng, hyperttichos~s, pigmentation, red 
fluorescence of the teeth under Wood's lrght examination, 
and nail damage. Neurologic disease has been reported in 
one pattent.The diagnosis is confirmed by abnormal urinary 
uroporphyrins, as seen in PCT, elevated erythrocyte proto- 
porphyrins, and increased copmporphynns in the feces. 
In congenttal erythropoietic porphyria, uroporphyrins are 
elevated in the erythrocytes, allowing differentiation from 
HEP. Sun protection is necessary. 

ACUTE INTERMITTENT PQRPHYRIA 
Acute intermittent porphyna (AIP), the second most common 
form of porphyria, is charactenzed by pet,iodic attacks of 
abdominal colic, gastmintest~nal disturbances, paralyses, and 
psych~atric disorders. Skin lesions do not occur, since the 
elevated porpbyrin precursors are not photosemitlzers. It is 
inherited as an autosomal-dominant trait and is caused by a 
deficiency in porphobdinogen deaminase, which has 50% 
activity in affected persons. Only 10% of those with the gene- 
tic defect develop disease, but all may be at risk for primary 
liver cancer. AIP is particularly common in Scandinavia, 
especially Lapland. AIP usually presents after puberty in 
young adulthood, and women outnumber men 1.5 to 21. 

Severe abdominal colic is most often the initial symptom 
of AIP. Usually there is no abdominal wall rigidity, although 
tenderness and distension are present. Nausea,vomiting, and 
diarrhea or constipation accompany the abdominal pain. 
Peripheral neuropathy, mostly motor, is present. Severe pain 
in the legs occurs. Optic atrophy, diaphragmatic weakness, 
respiratory paralys~s, flaccid quadriplegla, facial palsy, and 
dysphagta are but a few of the many neurologic slgns. 
Psychiatric disturbances are varied and frequently apparent. 
Attacks may be induced by numerous medications, 

A diagnosis of AIP is established by finding elevated levels 
of urinary porphobilinogen (PEG] and increased dALA m 
the plasma and urine, Erythrocyte and fecal porphyrin levels 
are normaL 

No specific treatment is available for AIP. It is important 
for the patient to avoid such precipitating factom as a wide 
variety of medications, including sex stemid hormones, and 
to maintain adequate nutrition. Glucose loading has been 
used extensively and appears to be beneficial in many cases. 
Hematin infusions, in the form of heme arginate, results in 
cllnical improvement and a marked decrease in ALA and 
PEG excretion. Early treatment may ameliorate attacks.The 
phenothiazines (chlorpromazine) may be helpful for pain; 
opiates and pmpoxyphene are also useful for analges~a. 

VARIEGATE PORPHYRIA 
Variegate porphyria (VP) is also known as nuxed porphyria, 
South African genetic porpl~yyria, and mixed hepatic porphy- 
tla.VP has an antosomal-dominant inhentance, w~ th  a high 
penetrance. It results from a decrease in activity of proto- 
porphyrinogen oxidase. The malority of affected relatives 
have silentVP, tn which there is reduced enzyme acttvity but 
no clinical lesions. Such persons should be identi6ed and 
counseled to avoid known precipitating medicattons. 

VP is characterized by the combinat~on of the skin lesions 
of PCT and the gastrointestinal and neurologic disease ofAIP. 
Seventy percent of patients develop skin lesions; in SO%, this 
is the presenting finding. Vesicles and bullae with erosions, 
especiaIly on sun-exposed areas, are the chief manzfesta- 
tions In add~tion, hyperhic110sis is seen in the temporal area, 
especially in women. HyperpigmentatLon of sun-exposed 
areas is also a feature. Facial scarnng and thiclcenmg of the 
skin may give the patient a prematurely aged appearance. 

The presence ofVP should be suspected in a patient when 
find~ngs indlcate both PCT and AIP, especrally if helshe is of 
South African ancestry. Fecal copmporphyrins and protopor- 
phyrlns are always elevated, and during attacks urine porpho- 
bilinogen and ALA are elevated. Urinary coproporphyrins 
are increased over uroporphynns, distinguishing VP from 
PCT.A finding in the plasma of a unique fluorescence at 626 
nm is characteristic ofVP and distinguishes it from all other 
forms of porphyria. Peatment is symptomatic and as 
outlined for PCT and AIP. 

HEREDITARY COPROPORPHYRIA 
Hereditary coproporphyria [HCP) d a rare, autosomal- 
dominant porphyna resulting from a deficiency of copro- 
porphyrlnogen oxidase (CPO). About one~third of patients 
are photosensitive, with blistering similar to but Less severe 
than inVP.Affected persons are prone to attacks with gastro- 
intestinal and neurologic symptoms similar to those seen 
in AIP and VP. Fecal coproporphyrin is always increased; 
urinary coproporphyrin, ALA, and PBG are increased only 
during attacks. 

Harderoporphyria is caused by a homozygons defect of 
CPO mth patients having 10% of normal acttvlty. Children 
present with photosensitivity, hypertncbosls, and hemolytic 
anemia. Harderoporphynn is the nahsal intermediate between 
coproporphyrinogen and protoporphyrinogen. 

ERYTHROPOIETIC PROTOPORPHYRIA 
Erythmpoietic pmtoporphyria (EPP) is an inherited disorder 
with both autosomal-dominant and -recessive forms. The 
ferrochelatase activity 1s 10% to 25% of normal in affected 
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persons. crr ryplcally @~BBlWsPar~y In cnllanoaa (L-J years 
old), but presentation late in adulthood can occur. 

Unique among the more common forms of porphyria is an 
immediate burnlng of the skin on sun exposure. Because the 
elevated protoporphyrin IX absorbs both in the Soret band 
and at 500 to 600 nm, visible Light through window glass or 
in the operating mom may precipitate symptoms. Infants cry 
when exposed to sunlight. Erythema, plaque-like edema, and 
wheals such as those seen in hydma aestivale or solar urticaria 
can be seen.?hese lesions appear solely on sun-exposed ams. 
In severe cases, purpura is seen in the sun-exposed areas. 

W~th repeated exposure, the skin develops a weather- 
beaten appearance. Shallow linear or elliptical scars, waxy 
thickening and pebbling of the skin on the nose, cheeks, and 
over metacarpophalangeal joints, and atrophy of the rims of 
the ears have been described. 

Many EPP patients have mildly elevated liver function 
tests. Severe liver disease develops in 10% of patients, and 
1% of EPP patients die of liver failure. Excessive porphyrins 
are deposited in the liver, porphyrin gallstones are frequently 
found, and affected livers are cirrhotic. Autosomal-recessive 
inheritance of EPP may be a risk factor for the develop- 
ment of liver failure. Liver failure requires liver trans- 
plantation. A mild microcytic anemia is present in 25% of 
patients with EPP, but therapy with iron should be used 
only if iron deficiency is detected, since it may exacerbate 
symptoms. 

Histologically, there is prominent ground-glass, PAS- 
positive material in the upper dermis, mostly perivascularly. 
This material is type 1V collagen. On DIF, IgG and C3 may 
be found perivascularly. 

A diagnosis of EPP can usually be suspected on clinical 
grounds, especially if both the acute symptoms and chronic 
skin changes are found. Because pmtoporphyrin M is not 
water soluble, urine porphyrin levels are normal. Erythrocyte 
pmtoporphyrin is elevated, and can be detected by red 
blood cell (RBC) fluorescence. Erythrocyte, plasma, and 
fecal protoporphyrin can also be assayed to confirm the 
diagnosis. Erythrocyte pmtoporphyrin levels in affected 
persons may range from seveml 100 to several lOOO&g/ 
100 mL of packed RBC (normal values, <35 pgll00 mL of 
packed RBCs). 

The differential diagnosis of EPP includes hydroa vaccini- 
forme, xemderma pigmentosa, and solar urticaria. In infancy, 
before the appearance of the chmnic skin changes, erythm- 
cyte porphyrins may need to be screened to confirm the 
diagnosis. Once chmnic changes are present, a skin biopsy 
will confirm the diagnosis. 

The treatment consists of protection fmm exposure to 
sunlight with clothing and bamer sunscreens with titanium 
dioxide or zinc oxide. Beta-camtene, 60 to 180 mglday in 
adults and 30 to 90 mglday for children, to maintain a serum 
level of 600 pgl100 mL, provides some pmtection for 
most cases. As the child grows, the dose must be increased 
to maintain adequate tissue levels. Cysteine at a dose of 
500 mg twice a day can reduce symptoms. lkansfusions of 
washed packed RBCs may he used to treat anemia, if the 
patient is symptomatic. 

Cholestyramine, oral bile acids, hematin, and a bigh- 
carbohydrate diet have all been proposed to prevent or slow 
the progression of liver disease, but no dehitive therapy has 
been developed. 

bONGENITAL ERYTHROPOIETIC PORPHYRIA 
Congenital erythropoietic porphyria (CEP) is a rare form 
of &rphyria, also known -as erythropoietic porphyria or 
Guilther's disease. It is inherited as an autosomal-recessive 
trait and is caused by a homozygous defect of the enzyme 
uroporphyrinogen I11 synthase. 

CEP presents soon after birth with the appearance of red 
urine (noticeable on diapers). Severe photosensitivity occurs, 
and may result in immediate pain and burning so that the 
affected child screams when exposed to the sun. Redness, 
swelling, and blistering occur and result in scarring of the face, 
dorsal hands, and scalp (with subsequent alopecia). Ectro- 
pion can occur with subsequent corneal damage and loss of 
vision. Erythmdontia of both deciduous and permanent 
teeth is also characteristic.This phenomenon is demonstrated 
by the coral-red fluorescence of the teeth when exposed 
to a Wood's light. Mutilating scars, espeually on the face, 
and the hypertrichosis of the cheeks with profuse eyebrows, 
and long eyelashes occurs. Other features seen in CEP 
include growth retardation, hemolytic anemia, thmmbocyto- 
penia, porphyrin gallstones, osteopenia, and increased 
fracturing of bones. 

A diagnosis of CEP can be easily suspected when an infant 
has dark urine and is severely photosensitive. Milder forms 
of the disease resemble adult PCT and may present in adult 
life.Abnormally high amounts of uroporphyrin I and copm- 
porphyrin I are found in urine, stool, and red cells.There is 
stable red fluorescence of erythrocytes. On biopsy there is a 
subepidermal bulla identical to that seen in PCT. 

Treatment is strict avoidance of sunlight, and sometimes 
splenectomy for the hemolytic anemia. Oral activated charcoal 
is efficacious; presumably it retards the absorption of 
endogenous porphyrins. Repeated transfusions of packed red 
cells, enough to maintain the hematocrit level at 33%, turns 
off the demand for heme and reduces porphyrin production. 
Bone marrow transplantation can he an effective treatment. 

Paller et al reported seven infants exposed to 380 to 700 nm 
blue lights for the treatment of indirect hyperbilirubinemia 
who developed marked purpura in skin exposed to UV light. 
Extensive blistering and emsions occuned in one case. Biopsies 
of the skin show hemorrhage without epidermal changes in 
the cases associated with purpura, and a pauci-inflammatory, 
subepidermal bulla in the case with blistering. The infants 
had all received transfusions. Elevated plasma coproporphy- 
nns and pmtoporphyrins were found in the four infants 
examined.The pathogenesis is unknown. 
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DYSTROPHIC CALCINOSIS CUTlS 
nlis type occurs in a preexisting lesion or idammatory 
nrocess, Svstemic calcium metabolism is normal. and lesions 
Bffect t h e  skin only. This may be divided into localrzed 
(calcinosis circumscripta) and widespread (calcinosis 
universalis) types. Localized calcinosis cutls may present as 
small deposits of chalky granular material around the fingers 
and on the elbows.Tn~s may spontaneously extrude from the 
skin. It occurs most commonly in Iimited scIeroderma (the 
CREST syndrome: calcinosis cutis, Raynaud's phenomenon, 
esophageal disorders, sclerodactyly, and telangiectasia) 
(Fig. 26-10), but may be seen in progressive systemic scleros~ 
and systemic lupus e~ythematosus. Pancreatic and lupus 
panniculitis typically demonstrate dystrophic calcification, 
but the process tends to remain microscopic. Patients with 
Wenier syndrome and PCT may also develop calcifications 
within the scleroderma-like 1esims.Various benign and malig- 
nant neoplasms may develop calcification or  ossification. 
Pilomatrixomas, pilar cysts, nevi, mixed tumors, melanomas, 
and atypical fibmxanthomas are the most commonly reported 
of these. In the above cases, calcification is in the dermis 
or suhcutaneow tissue; however, in one patient with well- 
defined infiltrated whrte plaques of the labia majora and 

Fig. 26-1 0 
Calcinssis cutls in 
CREST syndrome 
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contrnence and a vesicovaginal fistula, calcification occurred 
in the epithelium. 

Calcinosis universalis is usually seen in children with 
dermatomyosih~ It affects the skin, muscles, and tendons, as 
well as more diffusely.This calcification can persist for many 
years after the dermatomyositis is inactive. Calcinosis cutis 
in dermatomyositis may occur in adults, particulariy those 
with a delay in diagnosis, or who receive inconsistent treat- 
ment, or who have the tumor necrosis factor-a-308A allele. 
Idiopathic cases of calcinosis universalis have been reported. 
Dystrophic calcification is treated with limited surgical 
removal as needed to control discomfort. Bisphosponates, 
calcium-channel blockers, warfarin, colclilcines, probenecid, 
and a low calcium, low phosphate dlet combined with alumi- 
num hydroxlde have been reported to be of benefit in the 
treatment of calcinosis cutis m individual patients. 

METASTATIC CALCINOSIS CUTIS 
This n r u  entily is chancterized by calcifications in the skin, 
elevated serum calcium, and sometimes hyperphosphatemia. 
Metastatic calcinosis is often associated with bone loss or 
destruction, the bone providmg the source of the elevated 
serum calcium. Conditions associated with metastatic calci- 
nosis include parathyroid neoplasms, primary hyperparathy- 
roidism, chronic renal failure, hypervitaminosis D, sarcoidosis, 
and excessive Intake of m~lk and alkali. Destruction of 
bone by osteomyehtis, leulrenua, kget's disease of the bone, 
myeloma, and metastatic carcinoma may lead to elevated 
serum calcium and metastatic calcification. In calcinosis 
cutrs with hyperparathyroidism, the skin manifestations are 
numerous, small, firm, white papules, about 1 to 4 mm in 
diameter, occurring symmetrrcally in the popliteal fassae, 
over the iliac crests, and in the posterior axillary lines. 

The most common metabolic condition associated with 
metastatic calclfication is renal failure. Usually there is an 
elevated phosphorus level and secondary hyperpamthyroid- 
Ism, resulting in high calcium and phosphorous production 
and deposition of calcium phosphate in tissues. Less commonly, 
cutaneous calcification in renal disease can occur wlth 
normal serum calcium and phosphorus levels. Three forms of 
cutaneous calclfication m renal disease have been described: 
tumoral calcnosis, calcifying panniculitis, and calciphylaxis. 
'Ihmoral calcinosis is a very rare comphcation of renal disease. 
Managing the metabolic abnormalities may lead to 
resolution of the large deposits of calcium. 

Often calcifying panniculitis and calciphylax~s occur in the 
same patient at the same time, suggesting that they may be 
of a common pathogenesis. Isolated, firm, indurated nodules, 
usually on Lhe legs or thighs, in the subcutaneous fat have 
been called calczfyiitg pafin~culgtis. Usually they are seen 
wrth the most severe complication of the abnormal calcium 
and phosphorus metabolism of renal disease, calciphylaxis. 
This life-threatening condition, which leads to livedo reticu- 
laris and ischemic tissue necrosis, is discussed in Chapter 35. 

IATROGENIC AND TRAUMATIC CALCINOSIS 
CUTIS 
Medical procedures that may inadvertently introduce calcium 
into tlssue in association with tissue trauma may lead to 
cutaneous calciffcatron. This has been reported after extra- 

Fig. 2611 Scrotal calcinosis. 

vasation of caluum chloride or calcium gluconate infusion, 
and after electroencephalography or electromyography. The 
eIectrode paste is high in ealcium, and the skin IS traumatized 
during the procedure, leadlng to calcifications at the sites of 
electrode insert1on.The most common setting is on the scalp 
of children. Lesions spontaneously resolve over months. 
Performing frequent heel sticks in neonates has led to 
similar lesions. injections of low molecular werght calcium- 
containing heparins in patients suffenng from renal failure 
may develop calcification at the sites of injection. 

Traumatic calcinosis may occur as a result of occupational 
exposure to calcium-containing materials, as in the cases 
reported in oil-field workers and coal miners. Exposure of , 
the skin to cloth sacks of calcium chloride, lzmewater com- 
presses, and refrigerant calcium chloride can all cause 
calcinosis cutis. 

IDIOPATHIC CALCINOSIS CUTIS 
Idiopathic Scrotal Calcinosis 
Idiopathic scrota1 calc~nosrs is Lhe most common form of 
ldropathic calcimsis cutis. Lesions present in young to 
middle-aged adult men as multiple, asymptomatic, firm, 
round, yellow papules from several millimetels up to 1 cm in 
ammeter (Fig. 26-11). The papules resemble infundibular 
follicular cysb. Similar lesions may be seen less commonly in 
girls or  women on the labia majom or areola. Histologically, 
there are localized deposits of calcium surrounded by foreign 
body reaction. At least some are calcified scrota1 infundibular 
cysts.Why they have such a high proclivity to calc~ficatron at 
this anatomic location is unclear. Tkeatment is not required, 
but surgrcal removal cures individual lesions. 

Subepidermal Calcified Nodule 
Subep~dermal calcified nodule is an uncommon but distinct 
type of idiopathic calmnosis; it occurs most frequently as one 
or a few lesions on the scalp or face of children (Fig. 26-12). 
Males outnumber females by nearly 2:1, and the average age 
at onset is 7 years. Lesions present as fixed, unmflamed papules 
that look very much like those of molluscum contagiosum 
with a central urnmication. A sim~lar condttlon, milia-like 
idiopathic calcinos~s cutis, has a wider distribution (hands, 
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Fig. 26-13 oeteorna 
cutis. (Courtesy of 
Gutt Sarnlaska. MD) 

osteomas may occur as an idiopathic event in later life, or  
multiple rrliliary osteomas of the face can be seen, usually 
in women (Fig. 26-13). Some feel the latter are dystrophic 
because thev occur in patients with acne and are associated 

feet, elbows, knees are common sites). Two-thirds of patients with scars. If tetracycline or minocycline is ingested for treat- 
have Down syndrome.Treatment is not required, but surgical ment of the acne, the cutaneous osteomas may be pigmented. 
removal will cure any individual lesion. Improvement with topical tretinoin, erbium:YAG laser or 

with incision, curettage, and primary closure has been reported 
Tumoral Calcinosis 
Tumoral calcinosis is a rare disease of unknown cause that 
can be divided into two forms. The idiopathic, primary, or 
normophosphatemic form is seen in young adults, primarily 
in African natives. It is not familial, lesions are usually soli- 
tary, and antecedent trauma is frequently present. Primary 
hyperphosphatemic tumoral calcinosis is a familial disease, 
primarily of black males. Most cases present before the 
second decade of life. Three-quarters of these individuals 
have affected siblings, but the exact mode of inheritance is 
unknown. Multiple lesions predominate, and there is no pre- 
ceding history of trauma.The serum calcium level is normal, 
but serum phosphorus and calcitriol levels are elevated. 

Lesions in both types present as large subcutaneous masses 
of calcium overlying pressure areas and large joints, usually 
the hips, elbows, shoulders, or knees. Skin involvement, 
apart from the tumoral masses, is extremely rare but may 
occur as localized calcinosis cutis.The internal organs are not 
invaIved, and serum calcium levels are generally normal. 
Surgical excision has been the mainstay of therapy; however, 
recurrences are frequent after incomplete removal. Various 
dietary restrictions to lower calcium and phosphorus intake 
have shown some success. 

OSTEOMA CUTIS 
Bone formation within the skin may be primary in cases 
where there was no preceding lesion; metastatic (associated 
with abnormalities of parathyroid metabolism); or dystrophic, 
where ossification occurs in a preexisting lesion or inflamma- 
tory process. 

Primary osteoma cutis includes four genetic disorders, 
fibrodysplasia ossificans pmgressiva, progressive osseous 
heteroplasia, widespread or single, platelike osteoma cutis, 
and Albright hereditary osteodystrophy. Additionally, single 

in theses miliary osteomas. 
Patients with fibrodysplasia ossificans progressiva develop 

osteoma cutis as endochondml bone formation associated 
with deep connective tissue and skeletal muscle involvement. 
They have dystrophic great toes, baldness, mental retardation, 
and deafness. The prognosis is poor due to the progressive 
and deep nature of the lesions, leading to extreme morbidity 
and early death due to restricted movement of the chest. 
Mutations in the noggin gene in the  17q 21-22 region have 
been documented in several families. 

Progressive osseous heteroplasia is a rare form of cutan- 
eous ossification initially seen between birth and 6 months of 
age, oftenin the first month of life. Females are preferentially 
affected. Lesions begin as small papules that can coalesce to 
large plaques. Sometimes these plaques will have small firm 
calcified papules overlying them. Lesions are randomly dis- 
tributed and may be unilateral or only involve one anatomic 
area. There is no preceding trauma or inflammatory phase. 
Serum calcium, phosphorus, parathyroid hormone and calci- 
trio1 are normal, but alkaline phosphatase, lactate dehydro- 
genase (LDH), and creatine phosphokinase (CPIC) may be 
elevated, indicating increased bone formation (alkaline 
phosphatase) or muscle destruction (CPK and LDH). Histo- 
logically, the lesions reveal intramembranous bone formation 
and can affect the soft tissues as well as skin. Only calcifica- 
tion without ossification may be found in superficial dermal 
biopsies, so a deep biopsy, including subcutaneous fat, 
may be required to confirm the diagnosis. The condition is 
progressive and can lead to serious sequelae, including 
ulceration, infection, and severe pain. Platelike osteoma cutis 
also occurs in newborns or young children, is unassociated 
with dysmorphic features or abnormalities of calcium o r  
phosphorus metabolism, has intramembranous bone forma- 
tion histologically, but is nonprogressive. These disorders are 
most likely polar ends of a spectrum of disease, as one family 
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has been dembed with members having either condition, 
and they both have been associated with mutations in the 
a-subunit of the stmulatory G protein that interacts with 
adenyl cyclase. 

Albright hereditary osteodystrophy is described in 
Chapter 24. It is characterized by childhood development 
of intramemhranons bone formation in the depmis and sub- 
cutaneous tissue. The cutaneous ossiEcaiions may be noted 
soon after birth and are usually multiple, small, superficial 
plaques. They favor the scalp, hands, feet, periarticular 
regions, abdomen, and chest wall. Small lesions ate of little 
consequence, but large subcutaneous masses may disrupt 
pnilerlying s r m t r t ~ s .  There may be characteristic dysmof- 
phic featum and the presence of pseudo- or pseudopseudo- 
hppparathyroidism. It also is associated with mutations of 
the ONASl gene. 

Dytmpbic osteoma cutis occurs most frequently in: pilo- 
matricamas; however, other lesions in which hone formation 
may ocduPare basal cell epithelioma,intndermal nevi, mixed 
tumor of the &in, scars, selemdema, and ilennatomyositis. 
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LIPID DISTURBANCES 
- 

XANmOMATOSlS 
Xanthomatosis i S  a cutaneous manifestation of lipidosis 
in which the plasma lipoproteins and Em fatty acids are 
changed quantitatively. There is accumulation of lipids in 
large foam cells ~n the tissues. Cholesterol or triglycerides 
ate usually found, bur when cholesterol levels are normal, 
psitosterol, campesfeml, &gmastewl (plant sterols), or 
cholestirnol may ntely be at fault. 

The names for cutaneous manifestations of xanfhomatosis 
are based on elinical morphologp. Seven1 different genetic 
&earns may present &h similar cutaneous xanthoma 
patterns, The morphologies a= mlativrtly specific for the 
associated elevated lipid, however, vith eruptive xanthomas 
seen with hypertriglyceridemia and other forms of 
xanthoms seen with elevations in cholesteml. 

Xanthoma Tuberosum 
Tuberous x a n t h m t a  are variously found as flat or elevated 
and rounded, gcquped, yeiIowrish or o m &  nodoles located 
over the joints, particularly on the elbows and kIIee~ 
@g. 26-14). The lesions am ipdumted and tend to coalesce. 
They may also occur over the face, knuckles, toe joints, 
adlary and inguinal folds, and buttocks. Solitary lesions 
may ocmr. Early lesions ate ustiafly bright yellow or erythe- 
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1 Fig. 26-16 Tendonous 
xanthomas. I 

matous older lesions tend to become fibrotic and lose their 
color. Pednncnlated, fissured, and suppurative nodules may 
also be seen. 

Xanthoma tuberosum is associated with pnmary hyper- 
lipoproteinemias with elevated cholesteml levels, such as 
familial hypercholesterolemia and familial dysbetalipopro- 
teinemia, It also occurs in biliary cirrhosis,myxedema, phyto- 
sterulemia, and nonnocholestemlemic dysbetalipoproteinemia 

Xanthoma Tendinosum 
Papules or nodules 5 to 25 mm in diameter are found in the 
tendons, more especially in extensor tendons on the backs 
of the hands (Eg. 26-15) and dopa of the feet and in the 
Achilles tendons Fig. 26-16). These predominate in condi- 
tions with elevated cholesterol, such a s  the primary hyper- 
lipoproteinernias of familial hypercholestemlemia, familial 
defective apolipoprotein B-100, and familial dysbetalipopm- 
teinemia.They are usually seen in associafion with tubemus 
xanthomas and xanthelasma. They also occur in obstructive 
liver disease, diabetes, myxedema, cerebrotendinous xantho- 
matosis, and phytosterolemia. 

Eruptive Xanthoma 
Xanthoma eruptivum consists of small, yellowish-orange to 
reddish-bmwn papules that appear in cmps over the entire 
body (Fig, 26-17).These occur m association with markedly 
elevated triglycendes. Causes for such elevations are genetic 
deficiency of lipopmtein lipase, familial deficiency of apo- 
protein CII, familial inh~bitor of lipoprotein lipase, and 
endogenous familial hypertriglyceridemia. Certain diseases 
or  drugs raise the triglyceride level either by increased 
production, decreased catabolism, or decreased excretion. 
These include diabetes mellitus, obesity, pancreatitis, chronic 

Fig. 26-17 A and 8, Erupflve xanthomas 

renal failure, hypothyroidism, and treatment with estrogens, 
corticosteroids, or  systemic rehnoids. 

The papules may be surrounded by an erythematous halo 
and may be gmuped in various favored locations such as 
the buttocks, flexor surfaces of the arms and thighs, knees, 
inguinal and axillary folds, and oral mucosa. Koebnerization 
may orcur. Pruritus is variable. 

Xanthoma Planum (Plane Xanthoma) 
These xanthomas appear as flat macules or slight.1~ elevated 
plaques \nth a yellowish-tan or orange coloration of the skin 
that is spread diffusely over large areas, They are frequently 
associated with biliary cirrhos~s and myeloma but have been 
described in patients with hrghdensity lipoprotein (HDL) 
deficiency (isolated A-1 apolipopmtein defiaency type), mono- 
clonal gammopathy, lymphoma, leukemia, and in xanthomas 
following erythroderma, Characteristically, plane xanthomas 
may occur about the eyelids, neck, trunk, shouIders, or 
axillae (Fig. 26-18).These well-defined macular patches may 
be situated on the inner surface of the thighs and antecubital 
and popliteal spaces. Xanthelasma palpebratum may be 
associated with xanthoma planum elsewhere. 

Palmar Xanthomas 
These consist of nodules and irregular yellowish plaques 
involving the palms and flexural surfaces of the fingen 
(Fig. 26-19). Striated xanthomas appear as yellowish streaks 
that follow the distribution of creases of the palms and soles. 
These les~ons are seen in familial dysbetalipoproteinemia, 
multiple myeloma, and biliasy cirrhons. . 
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xanthoma. 

cholestemlemia, familial defective apolipoprotein B-100, 
and familial dysbetalipoproteinemia; however, half or more 
of the patients are normolipemic. It is a common finding in 
generalized xanthoma planum, in obstructive liver disease, 
myxedema, diabetes, and phytosterolemia. 

Several studies have found abnormalities in apolipo- 
protein E phenotypes or other lipoproteins more frequently 
than in controls. New patients with xanthelasma should be 
evaluated with a full lipoprotein profile, as well as a careful 
history and physical examination. Patients with a young age 
at onset and a family history of hyperlipidemias are at higher 
risk of having lipid abnormalities. I Tkatment of xanthelasma is discussed here because of its 
uniqueness among the xanthomas, in that surgical therapy is 
often successful. The best method is surgical excision. The 
anesthetized lesion is grasped with mouse-tooth forceps and 
clipped off with scissors, and the skin edges undermined and 
sutured with fine silk. Excellent cosmetic results are obtained, 
even if the wound is not closed. Fulguration, trichloracetic 
acid cauterization, and C02 and erbium:YAG laser treatments 
are other methods. Complete removal of the lesions does not 
preclude the possibility that other new lesions will develop. 

Tuberoeruptive Xanthomas 
These xanthomas are red papules and nodules that appear 
inflamed and tend to coalesce. Thev are associated with I familial dysbetalipoproteinemia. 

Xanthelasma Palpebrarum (Xanthelasma) 
Xanthelasma is the most common type of xanthoma. It 
occurs on the eyelids and is characterized by soft, chamois- 
colored or yellowish orange oblong plaques, usually near the 
inner canthi pig. 26-20). The xanthelasmata vary from 2 to 
30 mm in length. Frequent symmetry, with a tendency to be 
permanent, progressive, multiple, and coalescent, is also 
characteristic. Frequently xanthelasmata are associated with 
other types of xanthomas, but they are usually present 
without any other disease. 

The disorder is encountered chiefly in patients of middle 
age, It is common among women who have hepatic or biliary 
disorders. Xanthelasma may be seen in familial hyper- 

and may occur on the earlobes, neck, elbows, and knees. 
They are usually associated with biliary cirrhosis and atresia 
of the bile ducts. 

The histologic features in all varieties of xanthoma are 
similar, characterized by the presence of numerous large 
xanthoma or foam cells, which are phagocytes (fat-laden 
histiocytes). They may be multinucleated. In addition to the 
foam cells, giant cells of theTouton type occur. Clefts repres- 
enting cholesterol and fatty acids dissolved by embedding 
agents may be noted. There is generally a connective tissue 
reaction about the nests of foam cells, and in old lesions most 
of the foam cells are replaced with fihrosis.To demonstrate 
lipids in the histologic sections, frozen sections should be 
stained with lipid stains (scarlet red). 
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PRIMARY HYPERLIPOPROTEINEMIAS 
Cutaneous xantho~nas are usually nl;~nifestations of a dls- 
order of lip~d metabolism The blood lipids, with the exception 
of free fatty acids, are bound to circulating plasma proteins 
and are mainly cholesterol, phospholip~d, and triglyceride. 
The total serum lipids have a range of 400 to 1000 mg%. Of 
this, serum cholesterol values vary according to age. Gen- 
erally, a serum cholesterol below 200 mgldLis normal, while 
a level of more than 240 mgldL requires further evaluation. 
A triglycende level of more than 250 mgldL is considered 
abnormal. 

Lipoprotein fractions may be demonstrated by paper 
electrophores~s. Four lipoprotein hands may be evident: the 
a-lipoprotein band (HDL), p-lipoprotein (low-density Iipo- 
protein, LDL), prep-lipoprotein (very-low-density lipoprotein, 
VLDL), and the chylomicron band.When the lipoproteins are 
subjected to ultracentrifugation it is found that the HDLs are 
composed mostly of phospholipid and esterified cholesterol. 
The LDLs are composed mostly of cholesterols. TheVLDL 
fraction is the main carriers of endogenous tnglycerides.The 
lowest dens~ty chylomicrons are the exogenous tnglycerides. 

Fredenckson classified hyperlipoproteiuemias into SIX 
types on the basis of electrophoretic patterns, as follows: 
Type I: Excess chylomicrons 
Type IIa: Excess P-l~poprotein 
Q p e  IIb: Excess P-lipoprotein with slightly elevatedVLDLs 
Q p e  111: Increased ~ntermediate-density (remnant) 

lipoprotein 
Q p e  TV: Increased prep-lipoprole~n 
TypeV: Increased prep-lipoproteins and chylomicrons 

Although this phenotypic classification has been useful for 
many years, advances in the understanding of lipoprotein 
melabolism and transport, coupled with new knowledge of 
molecular defects which result in these phenotypes, has led 
to the use of a genetic classification of lipoproteinemias. 

Lipoprotein metabolism may beviewed based on the l ip~d 
source: an exogenous and an endogenous category. Exogen- 
ous lipids in the diet are absorbed and incorporated into 
tr~glyceride-nch chylomicrons. These are hydrolyzed by the 
action of lipopmteln lipase and certain cofactors, among 
them apopmtein CII. The resulting remnants are taken up 
by the liver. Endogenously producedVLDLs are synthesized in 
the liver and (again through the action of l~popmtein lipase) 
are connected to cholesterol-rich mtermediate-density lipo- 
prolelns (IDLs) and eventually into LDLs. 

These are then available for uptake by peripheral tissues, 
as well as by the liver. Tile uptake of LDL, IDL, and chylo- 
mlcron remnants is dependent on specific receptors.Abnormal- 
ities of lipoprotein lipase, the apolipoproteins, cofactors, 
receptors, or stimulators or retarders of endogenous pmduc- 
t ~ o n  or  catabolism, whether on a genetic or sporadic basis. 
may accelerate or block the pathway in different areas. If 
blockade occurs early and results in elevation of tr~glycende- 
Tich particles, eruptlve xanthoma may result. If a defect occurs 
later in the pathway, and cholesterol-nch particles accumulate, 
xanthelasma, tuberous xanthomas, and tendinous xanthomas 
are to be expected, along w ~ t h  premature atherosclerotic 
cardtovascular disease. 

Lipoprotein Lipase Deficiency 
L~poprotein lipase deficiency causes type I disease (chylo- 
micronemia) early in l~fe. It is rare, results from a homo- 

- , we xanthomas in 11,-, .tein llpase defic~ency. 

zygous defect, and is associated with highly elevated 
triglycerides. W ~ t h  levels above 2000 mgldL, a high risk of 
pancreatitis and eruptive xanthomas (Fig. 26-21) exists. As 
patients grow older, their VLDLs (type V) become elevated. 
Dietary modification 1s the only effective treatment. 

Familial Apoprotein CII Deficiency 
Patients with the rare familial apoprotern Cll deficiency lack 
lipoprotein llpase activator; very high triglyceride levels, up 
to 10,000 mgldL, result.They are at risk for pancreatitis and 
eruptlve xanthomas; management again is through dietary 
reduction of fats. 

Familial Hypertriglyceridemia 
In familial hypertriglyceridemia, increased hepat~c produc- 
tion ofVLDLs occurs first (type IV), but overloaded removal 
mechanisms result In accumulation of dietary liplds, and chylo- 
microns accumulate, so a type V pattern results. Eruptwe 
xanthomas are common, and atherosclerotic heart disease 
may occur. Cholelithiasis, polyarthritis, and arthralgia 
frequently occur 

Familial Hypercholesterolemia 
Familla1 hypercholesterolemia is Frederickson type I1 
disease: LDLs are found in high levels in the plasma; there 
may be a moderate increase inVLDLs and in the triglycerides 
that they carry. There is overproduction of LDL cholesterol 
(caused by loss of normal feedback inh~bition) and impaired 
removal of it (because of impaired formation of LDL 
receptors).There is elevaled plasma P-lipopmteln from birth 
In heterozygotes, and symptoms begin in the third to sixth 
decade, when tendinous or  less commonly tuberous xantho- 
mas appear.Atherosclerotic coronary heart disease beglns in 
the 30s and 40s in men and a decade later in women. Statins 
are the treatment of choice. 

Homozygotes generally develop coronary atheroscleros~s 
before the age of 15, as their cholesterol levels are in the 
800 to 1000 mgldL range. Tendinous xanthomas, tuberous 
xanthomas, and xanthelasma appear In childhood. Character- 
istic xanthomatous plaques occur, which may be generalized 
(Fig. 26-22), but typically involve intertr~g~nous areas such as 
the interdigital spaces (Fig. 26-23) o r  the intergluteal cleft. 
Cultured amniotic fluid cells permit prenatal diagnosis in 
homozygotes. LDL-apheresis or liver transplantation are 
treatments employed for this homozygous type.Autosoma1- 
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Rg. 26-23 lnterdigrtal 
xanthomas in 
homozygous familial 
hypercholesterolem~a. 

recessive hypercholesterolemia is a rare condition in which 
the internalizahon of the LDL receptor on cells is defective. 
This leads to clinical dlsease which is slmilar, but generally 
less severe than, homozygous familfa1 hypercholesterolem~a. 

Familial Defective Apolipoprotein 8-100 
In this condition, a shuctural defect in apolipoprotein 8-100 
means it binds poorly to LDL receptors, allowing for accu- 
mulation of LDL. In the more common hetemzygous form, 
hypercholesterolem~a occurs, tendinous xanthomas and 
xanthelasma may be seen, and premature coronary heart 
disease develops. In the rare homozygous form there are 
higher levels of cholesterol present but not to the heights 
seen in homozygous familial hypercholestemlem~a. Statins 
am an effective intervention. 

Familial Dysbetalipoproteinemia (Broad Beta 
Disease) 
In this disorder, remnant hpoproteins increase, W L s  and 
HDLs are reduced, and triglyceride and cholesterol levels 
are Increased. The cholesterol-rich IDLs form a broad band 
on electrophoresis, extending from prep-lipoproteins to 
p-lipoprotems: hence broad beta disease.The presence of an 
abnormal form of apohpopmtein E, apolipoprotein E2, allows 
for the definitive diagnosis to be made Xanthomas (tuberous, 
eruptive, palmar, or tendmous) are common; xanthelasmas 
are infrequent. Atherosclerosis is common, as are diabetes, 

&,,,, ,.,, ,,,,.,. .,,.~ilial apolipoprotein E deficienq ,, , 
rare disease that is associated with marked atherosclerosis 
and xanthomatosis. 

Familial Combined Hyperlipidemia or 
Multiple-npe Hyperlipoproteinemia 
This, the most common of the genetic lipoproteinemias, has 
a high risk of myocardial infarction and diabetes, and a low 
incidence of tuberous or tendinous xanthomas. 

SECONDARY HYPERLIPOPROTEINEMIA 

Obstructive Liver Disease (Xanthomatous 
Biliary Cirrhosis) 
This type of hyperlipoprote~nemia shows an increase of the 
serum phospholip~d and cholesterol, givlng a type I1 lipo- 
protein pattern.This is caused by the presence of lipoprotein 
X, which is secreted by the llver in cholestasis. It has the 
ability to carry large quantit~es of free cholesterol and phos- 
phol~pids.The triglycerides are not elevated and the plasma 
is clear, showmg no chylomicrons. 

The xanthomatous lesions are plane xanthomas, with 
lesions on the face, flexor surfaces of the extremities, and 
trunk. Strlate palmar and plantar lesions, and xanthelasmas 
are also seen.Tuberous xanthomas may also occur. Pruntus 
is extremely severe. Hepatomegaly and jaundice are present. 
Cholestyramine is of help in allaying pruritus. 

Alagille syndrome is a congenital d~sorder charactenzed 
by intrahepatlc bile ductular atresia, patent extrahepatic bile 
ducts, a characteristic facies (prominent forehead; deeply set 
eyes; straight nose; small, pointed chin), cardlac murmur, 
vertebral and ocular abnormalities, low intelligence, and 
hypogonadlsm. It is an autosomal-dominantly inherited 
condition. There is persistent cholestasis early in life w ~ t h  
pruritus and hyperbilirubinemia. Lipid levels elevate by the 
age of 2 and planar or papular xanthomas may occur.This is 
a treatable condition with cholestyramine and fat-soluble 
vitamins leadlng to prolonged improvement. 

Hematopoietic Diseases 
Xanthomas may occur secondarily in myelomas; Waldenstrom 
macroglobulmem~a; cryoglobulinemia, and occas~onally, 
lymphoma; and hemochmmatosis. These xanthomas are 
usually generalized plane xanthomas of the eyellds, peri- 
orbital areas, sides of the neck, shoulders, and upper back. 
The lipoproteinemia may be of type I,V, or IIa pattern. In 
some patients no lipoprotein abnormality is present. These 
patients may have paraprotems that bind to the lipoproteins, 
preventing their metabolism. 

Xanthoma Diabeticorum 
Eruptive xanthomas may occur secondarily, especially in 
young persons unresponsive to lnsuhn. Cardiovascular 
disease and hepatomegaly are common. Insulin is necessary 
for the normal plasma triglycerlde clearing action of lipo- 
protein hpase. Therefore, in insulin deficiency, an acquired 
lipoprotein hpase deficiency exists, which leads to impaired 
clearance of chylomicrons or VLDLs, or both. This results 
in a type I, IV, orV lipoprotein pattern and hypertrlglycerid- 
emla When the diabetes IS brought under control, the 
triglyceride levels are lowered and prompt involut~on of the 
lesions is seen. Welght reduction and carbohydrate intake 
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restriction are also helpful. Identical phenomena may occur 
in von Gierke's disease, a form of glycogen storage disease in 
which there is a lack of hepatic glucose-6-phosphatase. 

Chronic Renal Failure 
If plasma protein levels are reduced by urinary loss in the 
uephrotic syndrome (or by plasmapheresis or repeated 
bleeding), a compensatory Increase of lipoproteins may 
occur, with hyperhpidemia and varrous kinds of xanthoma. 

Renal failure with or without dialysis may cause hyper- -. 
triglyceridemra. In long-term dialysis there is increased cardio- 
vascular disease because of rncreased levels of VLDL, as 
well as lowered HDLs. Type IV and V profiles are most 
commonly seen. Fig. 26-24 Verruciform xanthoma 

Myxedema Phytosterolemia In phytosterolemia, a rare disorder, Lipoprotein llPase needs thymid hormone '0 work, and its plant sterols such as p.sitostesol, stigmasterol, and f a h r e  may lead to type 1, IV 0rV disease; also thyroid )lor- terol are absorbed from the gastrointestinal tract in excessive mane deficiency may lead to hy~ercholesterolemia, because amounts. mis autosomal-recess,ve disorder is by thymid hormone is needed in the oxidation of hepatic mutations in the genes encoding the ABCGS and ABCGB cholesterol to bile salts. Xanthelasma and xanthomas are transporters, which are needed to punrp sterols out to intes, common in myxedema. tinal cells in the lumen of the gut.The plant stemls accumulate 

Pancreatitis 
Hyperlipidemia in the hyperchylomlcronemic syndromes 
(types I and V) may cause panereatins; it may be recurrent, 
and pancreatic necros~s and death may occur. Alternatively, 
panweatitis (perhaps initiated by ethanol) may cause type I 
orV hyperlipoprote~nemia by inducing insulrn definency and 
a relative lack of lipoprotein lipase activity. 

Medication-Induced Hyperlipoproteinemia 
Estrogens, by decreasing lipoprotein lipase activity and 
increasing VLDL synthesis, may cause type I or type IV 
patterns. Eruptive xanthomas may occur. Oral prednrsone 
may induce insulin deficiency and cause type N or V 
patterns to develop. Oral retinoids, indomethacin, highly 
active antiretmviral therapy (HAART) and olanzapine may 
also cause eruptive xanthomas. 

in the body as xanthelasmas, tendinous xanthomas, and 
tuberous xanthomas. In most patients there is also type Ila 
hyperlipopmteinemia. There 1s a nsk of hemolysrs, arthritts, 
and premature atherosclerosis. 

Verruciform Xanthoma Verruciform xanthoma (VX) is 
an uncommon lesion that occurs as a reddish-orange or  paler 
hyperkeratotic plaque or paprllomatous growth with a pebbly 
or verrucous surface. The most common s ~ t e  is the oral 
mucosa. It has also been reported on other mucosal surfaces, 
genitalia, lower extrem~ties (Fig. 26-24), and elsewhere. The 
type of epidermal nevus that is present in CHILD syndrome 
may have charactenstics of VX. Additionally, VX has been 
reported in psoriatic lesions undergoing PUVA therapy and 
m psonasiform skin lesions in an HIV-positive pahent. H~sto- 
logically, there is acanthosis w~thout atypia, pamkeratosis, 
and xanthoma cells in the paplllary dermis. The etiology is 

Norrnolipoproteinemic Xanthomatoses unknown. 

The normolipopmteinemic xanthomatoses are conditions in Fami[ia/ a-~;poprotein ~ ~ f ; ~ i ~ ~ ~ ~  (rangier 
which semm cholesterol and lipoproteins are normal, yet ~ j ~ ~ ~ s e ~  nngier dhease is caused by mutations in the secondary lrpid deposihon in the skin occurs. Hematopoietlc cell-membrane protein which mediates the 
cOndihons, particularly gammopathies and tion of excess cholesterol from cells into the HDL metabolic 
myeloma, may be associated with normolipopm*~inemic pathway. mis results in a profound deficiency of HDL, an 
planar xanthomas. accumulation of choIestero1 in tissue macrouha~es. and 

Cerebrotendinous Xanthomatosis Cerebmtendinous 
xantlmmatosrs is an autosomal-recessive disease caused by 
an accumulation of cholestanol m plasnta lipoproteins and 
xanthomatous tissue.The underlying abnormality 1s a muta- 
tion in the sterol 27-hydroxylase gene (CYP27A) leading to 
incomplete oxidation of cholesterol to bile acids. Cholestanol, 
an intermediate, accumulates as a result. It accumulates ~n 
tendons, brain, heart, lungs, and ocular lenses, There may be 
tendinous xanthomas, especially of the Achilles tendons; 
progressive neurologic dysfunction; cerebellar ataxia; 
dementia; spihal cord paresis; cataracts; atherosclerotic coro- 
nary di3easej and endocrine abnormahties. Urinary gas chroma- 
tography is a specific test for this disease. The condition is 
treated wrth chenodeoxycholic acid and cholic acid. 

. v 

prevention of atherosclemsis. The charactenstic clinical 
finding 1s yellow, enlarged tonsils from accumulation of lipid 
in this localized area. Xanthomas do not occur; however, 
there is diffuse accumulation of cholesterol esters in the 
skm, as well as the mtestlnes, thymus, bone marrow, lymph 
nodes, and spleen. ABC (ATP-binding cassette) transporters 
generally have transmembrane domains that move substrates 
across cell membranes. Defects in 14 of the over 50 known 
ABC transporters cause 13 genetic diseases, incluhng cystic 
fibrosis, age-related macular degeneration, phytosterolemia, 
and adrenoleukodystmphy. 

Alam M, et al: Tuberous xanthomas in sitosterolernia. Pediatt 
Dermatol 2000:17:447. 
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NIEMANN-PICK DISEASE 
Th~s rare autosomal-recessme condit~on has six recognized 
subtypes. The onginally desu~bed severely affected infants 
of Ashkenazi Jewish background have typeA disease Type B 
disease, which also results from mutations in the gene on 
chromosome 11 encodmng for acid sphlngomyelinase, IS a 
non-neuropathic form that is the so-called adult type. Sphingo- 
myelin (which is a ceramide phospholipid) and other lipids 
accumulate in the monocyte-macrophage system leading to 
shared systemlc findmgs, such as hepatosplenomegaly, 

There are two subtypes of C and type D (Nova Scotia), 
which result from defects in cholesterol metabolism. 

Cutaneous changes in those patients with acid sphingo- 
myelinase gene mutations are seen in type A patients. They 
are uncommon and consist of distinctive yellowish coloration 
of the skin and, in rare patients, skin-colored to tan papules. 
These latter lesions involve the head and upper extremities, 
and histologically contain foamy histiocytes, scattered 
multinucleateted cells, and a few lymphocytes. Inclusions 
may be observed in sweat gland epithelium. Black macular 
patches may occur on the mucous membranes. 

- - - - - - - 

Hellani A, et al: Preimplantation genetic diagnosis for Niemann- 
Pick disease type B. Prenat Dlagn 2004;15:943. 

Kimura S: Sweat gland pathology in neurodegenerative 
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GAUCHER'S DISEASE 
Gaucher's disease is a rare autosomal-recessive disorder of - ~ - - - - ~  ~ ~~ 

the reticuloendothelial system. Acid-P-glucosidase is lacking, 
with a resulting accumulation of glucocerebrosides in the 
brain and in the reticuloendothelial cells of the liver, spleen, 
and marrow. In rare cases, Gaucher's disease is caused by 
mutations in the prosaposin gene which encodes the saposin 
C activator protein, which is necessary for optimal activity of 
P-glucosidase.The disease occurs at any nge, but three forms 
are recognized: type 1 (adult type), without neurologic 
involvement; type 2 disease, the infantile form, with acute 
early neurologic manifestations; and type 3, the juvenile 
chronic nenropathic type. 

Some type 2 patients have congenital ichthyosis that 
precedes neurologic manifestations, and some are born with 
a collodian membrane. Epidermal ultrastructural and bio- 
chemical abnormalities occur in all type 2 patients. Hepato- 
splenomegaly, rarefaction of the long bones, pingueculae of 
the sclera, and a distinctive bronze coloration of the skin 
from melanin characterize the adult type. A deeper pigmen- 
tation may extend from the knees to the feet (Fig. 26-25).This 
is often caused by hemosiderin and may be accompanied by 
thrombocytopenia and splenomegaly. 

rlg. zo-ZJ uaucner p~grnentation of the lower leg. 
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The disease occurs most frequently among Ashkenazi Jews. 

Approximately 1 in 20 carry the defective gene, the lack of 
whlch leads to the accumulation of glucocerebroside in 
histiocytes in the bone marrow and spleen, and Icupffer 
cells in the lrver, forming Gaucher cells. These are large, 20 
to 100 flm in diameter, wlth one nucleus or a few small 
nuclei and nale cvtoulasm that stains faintlv for fat but is PAS , * 
positive. Elevated plasma acid phosphatase occurs and is a 
useful clue to the d~agnosis.There 1s thinnmg of the cortex of 
the kong bones. 

Bone m a m w  transplantation performed before neuro- 
logic deficits occur has a high mortality rate (20-50%), but 
when successful has halted neurologic progression. Enzyme 
therapy is successful in treating some of the manifestations of 
the adult form, but it is limited by cost. Substrate-reduction 
therapy using the gly colipid synthesis inhibitor N-butyldeoxy- 
nojirimycin is also available. Symptomatic treatment includes 
radiation therapy to the long bones to relieve bone pain and 
splenectomy for hypersplenism (anemia and thrombocyto- 
penia, with petechiae and bmising).Wtth the identification of 
the gene defect, carrier screening and prenatal diagnosis are 
possible. 

- -- - 
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Fig. 2527 
Acneiform scarring 
in lipoid proteinosis 

Markezd changes occur in the epiglottis.The vocal cords are 
thickened by an infiltration of grayish-yellow material, glving 
rise to the hoarseness observed so early In some patients, 
similar yellowish and cream-colored deposits are sometimes 
observed on the labia majora, urethral orifice, scrotum, 
gluteal folds, and axillae. Severe xerostomia and poor 
salivation may result from infiltration of the salivary glands. 
Patchy alopecia is common. 

Hyperkeratotic wartlrke or nodular lesions are found on 
the dorsal aspects of the hands, fingers, elbows, and knees. 
The eyelid margins contain small, yellowish, transparent, 
pearly papules in about two-thirds of patients (Fig. 26-27). 
Dmsen of Bruch's membrane are seen in the fundi in half the 
patlents. S~ckle-shaped calcifications dorsal and lateral io the 
selIa m i c a  in skull x-lay films are pathognomonic. 

Distinctive histologic features Include extreme dilation of 
the blood vessels, thickening of their walls, progressive hyalm- 
ization of sweat glands, and infiltration of the dermis and 
subcutaneous tissue with extracellular hyalime deposits, 
which are also demonstlable in the vessel walls. Normal skin 
and mucous membranes also show changes af endotheIial 
proliferation of the subpapillary vessels and a homogeneous 
thlckeniag of the walls of the deeper vessels. 'Qpe IV 
collagen and laminin are increased around wssels. 

The disease is caused by mutations in the extracellular 
LlPOlD PROTElNOSlS matrix proteln 1. Differentiation from erythropoietic proto- 

porphyrla may be d~fficult, especially histologically. Topical 
*lsO known as Urbach-Wiethe lizsease and hwhnosis steroids, surgical removal of selected deposlts, and occasional 
et rnncosae, this rare autosomal-recessive dlstnrbance is reports of with systemic retinoids are treat- 
characterized by yellomsh-white infiltrative deposlts on the ments of limited benefit. One patient improved dter 2 
Inner surfaces of the lips, undersurface of the tongue, fauces, of ~ ~ ~ ~ ~ i ~ i I i ~ ~ ~ ~  treatment. m i l e  occasional patients die 
anduvula. Other parts of the upper respiratory tract are also of obshuction in infancy, the disease 1s otherwise affected, In the early stage, crops of bullaeand pustules occur; compatible with a normal lifespan, 
these heal, leaving acne-like scars (Fig. 26-26). Chan~es In 
the larynx lead to a marked degree of hoarseness, which 
usually appears within the first few weeks of life. Failure to Cannata G, et al: An edentulous woman with warty les~ons. Arch 
cry and a hoarse, gravelly volce are suggest& signs. Dermatol 1996;132:1240. 

The patient's tongue is "like wood" and moves only with Chan I: The role of extracellular matrix protein 1 in human skin. 
difficulty. The patient I unable to protrude the tongue. Cl~n Exp Dermatol2004;29:52. 
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ANGIOKERATOMA CORPORIS DIFFUSUM 
(FABRY DISEASE) 
Also known as Asderson-Fabrv disease, in anaioleratoma - 
corporis diffusum (ACD), a storage disease, glycosphingo- 
lipids accumulates in the skin and viscera. The skin lesions 
are widespread punctate telangiedat~c vascular papules that 
on fist inspection suggest purpura. Some show hyperkera. 
totic tops, but this is less prominent than in other forms of 
anaiokeratoma. Myriad tiny telangiectatic papules are seen, - 
especially on the lower extremibes, scrotum and penis, lower 
trunk, axillae, eats, oral mucous membranas (Fig. 26-28], and 
lips, where the small, sometimes linear, angiokerabmas are 
most numerous on the midline of the lower lip. Hair growth 
Is scanty. 

The deposits of glycolipids (cemmide hihexoside) occur in 
the endothelial cells, fibroblasts, and pericytes of the dermis, 
and in the heart, kidneys, and autonomic nervous system. 
Cardiac disease (card~omyopafhy) and renal insufficiency 
bring death, usually in the fifth decade. The disease may be 
limited to one organ, such as the heart or kidney. Edema of 
the anldes, paralyses, paresthesias manifested by a burning 
sensation of the hands and feet, and hypohidrosis are 
offen present. Abnormal vascular structures are noted in the 
conjunctiva and eye-grounds. Distinctive whorl-like opacities 
of the cornea occur in 90%, and 50% develop characteristic 
spokelike cataracts in the posterior capsular location. The 
urine, in addihon to albummuria, may show "Maltese cross" 
material on polarascopy, and glycolipids may be seen in the 
form of "mulberry cells" in the sediment. 

The cause of the disease is a deficiency of a-galactosidase 
A. Inheritance is by an X-linked recessive route. Female 

Fig. 26-29 Zebra bodies in Fabry drsease. 

heterozygotes may show ev~dence of the disease in varying 
degrees; approximately 30% have angiokemtomas. The 
diagnosis can be confirmed by h d i i g  diminished levels of a- 
galactosidasek in leukocytes, serum, tears, skin fibroblasts, 
or  amniotic fluid cells. 

Histologically, there is dilafion of capillaries in the papil- 
lary dermis, resulting in endothelium-lined lacunae filled 
with blood and surrounded by acanthotic and hyperkeratotic 
epidermis. Electron microscopy reveals characteristic electron- 
dense bodies in endothelial cells, pericytes, and fibroblasts 
(Fig. 26-29).They are also present in normal skin of affected 
adults and children. 

Laser treatment of the angiokemtomas is cosmetically 
helpful. Phenytoin, neurontin, and carbamazepine afford 
significant relief of pain. Enzyme replacement therapy is safe 
and can reverse substrate storage in the lysozyme. 

FUCOSIDOSIS 
Angiokeratomas identical to those of Fabry disease occur in 
thisrare disorder. It can he distinguished clinically by the fre- 
quent presence of coarse thickening of the skin of the Face, 
severe mental retardation, weakness, spasticity, and seizures. 

Histologically, there are granule-Hled vacuoles in endo- 
thelial and other cells.Tl~e defect, a laek of a-L-fucosidase, is 
transmitted as an autosomal-recessive trait. Pmgressive mental 
and motor deterioration begins in ~nfancy and progresses, 
with death by age 18 to 20 as a rule. 

SlAUDOSlS 
Another disease manifesting Fabry-like angiokeratomas is 
caused by mutations in the sialidase gene NEU1, resulting in 
intracellular accumulation of slaliated oligasacchatides. Mental 
retardation, myoclonus, cerebellar ataxia, skeletal abnormal- 
ities, and coarse facies occur. 

B-MANNOSIDASE DEFICIENCY 
This is a rare auroso~~~al-recessive disorder of glycoprotein 
metabolism. In addition to the Pabry-like angiokeratomas, 
mental retardation, hearing loss, aggressive behavior, 
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peripheral neuropathy, .,,,.,,... ..,,..,..,, ,,..,,,,, ,,,,,, 
facies, and skeletal abnormalities are often present. 

Several patients wieh other rare autosomal-recessive lyso- 
soma1 enzyme disorders, such as galactosialidosis, aspartyl- 
glycosaminuria, GMl gangliosidosis (P-galactosidase deficiency 
which may also manifest extensive dermal melanocytosis), 
and tr-N-acetylgalactosaminidase deficiency (Kanzaki 
disease) have been reported to have Fabry-like angioherato- 
mas. Finally, several patients without any detectable enzyme 
deficiency have been reported. Among them was a family 
with autosomal-dominantly inherited Fabry-like angiokera- 
tomas associated with arteriovenous malformations. It 
should be emphasized that then are many normal patients 
who have widespread small petechia-like lesions that erupt 
in adulthood.This is a variant of cheny angiomas. 
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systemlc disorder. Ann Intern Med 2003;138:338. 
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Hanson M, et al: Association of dermal melanocyiosis wlth 
lysosomal storage disease. Arch Dermatol 2003;139:916. 

Mohrenschlager M,  et al: Fabry d~sease. Arch Dermatol 
2004;140:1526. 

Kanzaki T, et al: Angiokemtoma corporis diffusum wlth glyco- 
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NECROBIOSIS LlPOlDlCA lNECROBlOSlS 
LlPOlDlCA DIABETICORUM) 
Necrobiosis lipoid~cn is chancterized by well-c~rcumscribed, 
firm, depressed, waxy, yellow-brown, fesions on the skin of 
penons who may also have diabetes meIlitus. Women are 
three times more commonly affected than men. 

The earliest changes are sharply bordered, elevated, small 
red papules; these may be capped by a slight scale and do 
not disappear under diascopic pressure. Later, the lesions 
develop into irregularly round or  oval sclemderma-tike 
lesions w ~ t h  well-defined borders and a smooth, glistening 
(glazed) surface. The center becomes depressed and sulfur- 
yellow, so that a firm yellowish lesion forms, surrounded by a 
h a d  violet-red or pink border. In the yellow portion numer- 
ous telangiectases are evident. Ulceration is not unusual. 
Rarely, squamous cell carcinoma may occur in chronic ulcers. 

The most common location of the lesions is the shins 
(Fig. 26-30); about 85% occur on the legs. A much less 
common site is the forearms, and they have been reported 
on the trunk, face, scalp, palms, and soles. Only rarely are 
sites exclusive of the legs present. 

Sixty percent of patients with necrobiosis lipoidica have 
diabetes mellitus; another 20% wiIl have glucose intolerance 
or  a family history of diabetes. In 15%, necrobiosis lipoid~ca 
precedes the onset of frank diabetes by an average of 2 years. 
Control of the diabetes does not influence the course of the 
disease. Its ~ncidence is 3 to 7 in 1000 diabetic patients. 

The average age of onset is 34  years-22 years, on average, 
in insulin-dependent patients and 49 years in non-insulin- 
dependent pahents. 

Histologically, well-developed lesions of necrobiosis 
lipoidica demonstrate a superficial, deep, and interstitial 
inflammatory process that involves the whole reticular 
dermis and often the panniculus. Because the dermis is b, 
punch biopsy specimens appear rectangular rather than 
tapered.The inflammatory cells include lymphocytes, histio- 
cytes, multinucleate giant cells, and plasma cells. At low 
magnification there are laye~ed palisaded granulomas with 
pale pink degenerated collagen alternabng with ampophilic 
staimng histiocytes. In contradistimction to granuloma annu- 
lare, mucin is not increased in the centers of the granulomas. 
The overlying epidermis tends to he thinned, with loss of the 
normal rete ndge pattern. 

Treatment, after control of the diabetes is achieved, is not 
completely satisfactory. The best results have occurred after 
intralemonal mjections of triamcinolone suspension into the 
inflammatory papules and active advancing edges. Injection 
rnto the yellow center is of little benefit and may result in 
ulceration* Concerns about atrophy limit topical steroid me; 
however, in the actively inflamed early stage potent topical 
stemlds with occlusion have produced resoluhon. Some 
cases have benefited from excision and skin grafts, but others 
have had recurrences in or at the edges of the grafts. 

One series of six cases reported that systemic cortico- 
steroids glven over a 5-week period were effective in all 
patients treated and there was no recurrence after a mean 
follow-up of 7 months. Control of the diabetes was ach~eved 
by oral hypoglycemics or insuhn.The atrophy did not improve. 
Pentoxifylline, chloroqmne, nicotinamide, ticlopidine, 
topical PUVA, topical tacrolimus, cyclosporin, and iretinoin 
have been reported to he helpful in individual cases, Other 
case reports document that hyperbaric oxygen, topically 
applied bovine collagen, and cyclosporin are helpful in 
healing chronic ulcers. Spontaneous resolution may occur in 
3.3% to 19% of patients after 6 to 12 years. ' 
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negative. ti\/ Ilght, trauma, neuropathy, and eation lmhalance 
Clayton TH, et al: Successful treatment of chronic ulcerated have all been hypothesized to be inciting factors to the 

necrobiasis lipoidica with 0.1% tacrolimus ointment. Br J blistering. There is a reduced threshold to suction-induced 
Dermatol 2005;152:581. blistering in insulin-dependent diabetics. 

Feninger T, et al: Cutaneous manifestations of diabetes rneliitus. 
Derrnatol Clin 2002;20:483. Carotenosis 

Gudi VS, et al: Squamous cell carcinoma in area of NLD. Clin Carotenosis is a yellowish discolotation of the skin, espe- 
Exp Dermatol 2000;25:597. cially of the palms and soles (Fig. 26-32), that is sometimes 

Lowitt MH, et al: Necroblosis lipoidica. J Am Acad Dermatol seen in diabetic patients. of the 50% of diabetic 
1991;25:735. who have carotenemia, about 10% have carotenosis. The 

Nguyen K, et al: NLD treated with chloroquine. J Am Acad sclerae remain white.There may be night blindness (delayed 
Dermatol 2002;46:S34. dark adaptation) as a result of reduced conversion of carotene 

Patel GK, et al: Severe disabling Koebnerizing ulcerated necro- to A in the liver. 
biosis lipoidicasuccsssfully managed with topical PUVA. Br J 
Dematol 2(100;143:668. Limited Joint Mobility and Waxy Skin 

Limited joint mobility and waxy skin are important not only 
OTHER DIABETIC DERMADROMES because of the 30% to 50% prevalence of these conditions 

addition to necrobiosis lipoidica, there are many in diabetic patients with long-standing disease, but also 
cutaneous signs in this common endocrinopathy because they are associated with microvascular complica- 

tions, such as nephropathy and retiiopathy. Joint symptoms 
Diabetic Dermopathy (Shin Spots) begin with limitation of joint mobility in the fifth finger at 
Dull-red papules that progress to well-circumscribed, small, the rnetacarp~phalan~eal and proximal joints and progress 
round, atrophic, hyperpigmented lesions on the shins are the radially to the other fingers. It is bilateral, symmetrical, and 
most common cutaneous sign of diabetes. Although they painless. Involvement of the feet also occurs and is thought 
occur individually in people who do not have diabetes, if to contribute to the development of chronic ulcerations. Such 
four or more are present the specificity is high for micro- opensores on the neuropathic,microvascnlarly compromised, 
vascular disease in other tissues.They are present in 50% of infection-prone diabetic foot pose a constant threat to life 
people with diabetes, most commonly men. and limb. 

Diabetic Bullae Other Associated Conditions in Patients 
Noninflammatory, spontaneous, painless blistering, most with Diabetes 
often in acral locations, is characteristic (Fig. 26-31), ~ ~ s i ~ ~ ~  Various abnormalities associated with diabetes are erysipelas- 
heal spontaneously in 4 to 5 weeks, usually without scarring. like erythema of the legs or feet; sweating disturbances; 

Both sub- and jntra-epidermal locations have been paresthesias of the legs; ma1 perforans ulcerations; a 
reported as the site of blister formation, but in the authors' predisposition to certain infections such as mucormycosis, 
experience lesions are subepidermal. Electron microscopic group B streptococcal infections, nonclostridial gas gangrene, 

show separation at the lamina lucida level. DIF is and malignant external otitis resulting from Pseudomonas; 
disseminated granuloma annulare; eniptive xanthomas; clear 
cell syringnmas; eruptive xanthomas; rubeosis of the face; 
lioodvstro~hv: acquired uerforatintr disorders: acanthosis 

A .  . .  - 
Rg. 26-31 Bullous nigr~cans; skin tags; Dnpuytren contracture; and finger- 
eruption of dlabetas. pebbling. 

Rg. 21 Zarotenemia, yellow palm shown next to normal palm. 
(Courtesy of James Fitzpatrick, MD) * 
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OTHER METABOLIC DISORDERS 
ClTRULLlNEMlA 
Citnrllinemia occun in two form. Type I is caused by a 
deficiency of the enzyme aqininosuccinic acid synthebse. 
This enzyme converts dtrulline and aspartk acid to arginino- 
succinic acid. as a Dart of the urea cvcle. Law ulasmaaminine " 
levels result, and the hypothesis is that since kmtin is 16% 
arginine, dermatitis may occur. Neonates who pmsent with 
severe deficiencies and hyperammonemic crises may d ~ e l o p  
erosive, erythematous, scaling patches, and plaques prom- 
inent m the perioml, lower abdominal, diaper, and buttock , regions. This eruption clears wth arginine supplementation. 
Short, sparse hair may also be present. Cirtullinemia type I1 
is due to a defect in the SCL25AW gene and is seen nearly 
exclusively in adult Japanese patients. 

In carbamoyl phosphate synthetase deficiency, low plasma 
arg~nine levels may also occur, and simtlar cutaneous find- 
ings have been reported in this second metabolic defect of 
the urea cyde. 

Diets high in arginine will heal the skin lesions. 
- ~~~~~ 

Goldblum OM, et al: Neonatal citrullinemia associated with 
cutaneous manifestations and arglnine deficiency, J Am Acad 
Dermatoi 1986;14:321. 
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HARTNUP DISEASE 
Hartnup disease is an inborn ermr of hyptophan excret~on; 
it was named atter the Hartnup family, in which it was fimt 
noted.The outstanding findings are a pellagra-like dermatitis 
following exposure to sunlight, intermittent cerebellar ataxia, 
psychiatric manifestations, and conetant aminoaciduna. 

The dermatitis occurs on exposed parts of the skin, chiefly 
the face, neck, hands, and legs.The erythematous scaly patches 
flare up into a hot, red, -dative state after exposure to 
sunlight, fonowed after subsidence by hyperpigmentation. 
Stomatitis and vulvitis also occur.The disease becomes milder 
with increasing age. Harlnup disease is an autosomal- 

receSsiw trait. Large amounts of indole-3-acetic acid and 
~ndican are secreted in the urine. Hartnup disease is caused 
by mutations in the SLC6A19 gene on chromosome 5. 
SLC6A19 transports nentral amino acids across the apical 
membrane of epithelial cells. The skin lesions respond to 
niacmamide, 200 mgtday. 

Galadari E, et al: Hartnup disease. Int J Dermatol 1993;32:904. 
Oakley A, et ai: Hartnup disease presenting in an adult. Clin Exp 

Dermatol 1994;19:407. 
Seow HF, et al: Hartnup d~sorder is cauSed by mutations in the 

gene encoding the neutral amlno acid transporter SLC6A19. 
Nat Genet 2004;36:1003. 

PROLIDASE DEFICIENCY 
Pmlidase deficiency is an autosomal-recesswe inherited in- 
horn ermr of metabolism. Pmhdase, or peptidase D, cleaves 
dipeptides containing C-terminal proline or hydmxypmline. 
When this enzyme is deficient, the normal recydig of pmline 
residues obtained from collagen degradation is impaired. A 
build-up of iminodipeptides results, with disturbances m 
connective tissue metabolism and excretion of large amounts 
of iminodipeptides in the urine. Also, the absence of pro- 
lidase activity causes the activation of a necrosis-like cellular 
deaf& which may be responsible for the skin lesions. 

Clinically, 85% of patients have some dermatologic 
manifestations. The most important cutaneous signs, which 
almost always appear before the affected pemon is 12 years 
old, are skin fragility, ulceration, and scarring of the lower 
extremities; photosensitivity and telangiectasia; poliosis; 
scaly, erythematous, maculopapular, and purpurie lesions; 
and thickening of the skin w ~ t h  lymphedema. Systemic signs 
and symptoms include mental deficiency, splenomegaly, and 
recurrent infections.An unusual facial appearance is noted at 
times, with low hairline, frontal hosing, and saddle nose. 
Prolidase measurement may be determined in erythrocytes, 
leulcocytes, or fibroblasts. Many therapeutic options have been 
descr~bed, such as oral supplements of manganeseand a~corbrc 
acid, both modutatorj of prohdase activity; however, results 
of treatment are highly vanable. Aphererls exchange 
repeated monthly may improve the leg ulcers, in long- 
standing ulcerations squamous cell carcinomas may occur. 

Bissonnette R, et al: Pmltdase defciency. J Am Acad Derinawl 
1993;29:818. 

Fimiani M, et ak Squamous cell carcinoma of the leg ~n a patient 
with pmlidase deficiency. Br J Dermatol IS99;140:362. 

Lupi A, et al: Therapeutic apheresis exchange in two patients 
w~th pmlidpse deficiency. Br J Dermatol2002:14?:1237. 

PHENYLKETONURIA 
Phenylkelonuria, an autosomabrecessive disorder of phenyl- 
alanine metabolism, is characterized by mental defic~ency; 
epileptic s e i z w ;  the presence of phenylpy~vic acid in the 
urme; pigmentary dilution of skin, hair, and eyes; pseudo- 
scleroderma; and dermatitis (Fig. 26-33). It is most common 
in white penons. Phenylalanine hydmxylase is Jackingin the 
liver and also in peripheral lymphocytes. Phenylalanine is 
therefore not oxidized to tyrosine. 
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Fig. 26-33 Llght sklnned, light haired PKU patlent wlth dermatdis. Fig. 26-34 Ochronotic pigmentation of Bar cartilage. 
(Courtesy of Jeff Miller, MD) 

Affected children are blue eyed, with blond h a ~ r  and fair 
skin.They are usually extremely sensrtive to light, and about 
50% have an eczematous dennat~tis. It is clinically simllar to 
atopic dermat~tis, with a predilection for the flexures. It is 
worst in the youngest patients, may improve with d~etary 
treatment, and has been exacerbated by phenylalanine 
challenge in a carrler of the recessive gene. Skin les~ons may 
be sclerodermatous in nature. Indurations of the thighs and 
buttocks are present early in ~nfancy and increase with time. 
After many years the lesions soften and become atrophic. 

Blood levels of phenylalanine are high. The presence of 
phenylpyruvic acrd in the urine is demonstrated by a charac- 
teristic deep-green color when a few drops of ferric chloride 
solution are added to it. Green diapers occur in histidinemia 
as well as in phenylketonuria. 

In developed countries universal screening is practiced 
so dietary therapy with phenylalanine restnctron combined 
with supplementat~on of tyrosme and other amino acids may 
be mst~tuted.This prevents the manifestations oi the disease. 
If compliance is poor, the maniiestatlons, Including eczema, 
may develop at any age, followed by improvement of the 
s k ~ n  with rernstitution of the diet. 

- -- 
Belloso LM, et al: Cutaneous findings in a 51-year-od man wlth 

phenylketonuna. J Am Acad Denatol 2003:49:S190. 
Nova MP, et al: Scieroderma-like skin indurations in a child wlth 

phenylketonuria. J Am Acad Denatol 1992,26:329. 

ALKAPTONURIA AND OCHRONOSIS 
Alkaptonuria, inheliked as an autosomal-recessive trait, is 
caused by the lack of renal and hepatic homogent~slc acid 
oxidase, the enzyme necessary for the catabolism oi homo- 
gentisic acid to acetoacetic and fumanc acids. It is charac- 
terized by the excretion of ho~nogentisic acid in the urine to 
produce a black-staining urine, the depos~tion of a grossly 
brown-bIack figment in the connective tissue, and 
ochronotic artbropathy. 

In pabents w~th  allmptonuria the voided urine is dark and 
on standing turns black from the homogentisic acid. For 
many years the dark urine may be the only ind~cation of the 
presence of alkaptonuria. In the meantime, large amounts of 
homogentisrc acid are accumulated in the body tissues. By 
the thrrd decade of l~ fe  the deposition of pigment becomes 

apparent. Cartilage is preferentially affected.The early sign is 
the pigmentation of the sclera (Osler's sign) and the cart~lage 
of the ears (Eg. 26-34). Later the cartilage of Lhe nose and 
tendons, especially those on the hands, become discolored. 

Blue or mottled brown macules appear on the slin.The 
blu~sh macules have a predilection for the fingers, ears, nose, 
genital regions, apices of the axillae, and buccal and vaginal 
mucosa Palmoplantar pigmentation may occur. The sweat 
glands are rich in ochronotic pigmeat granules, and the intra- 
dermal injection of epinephrrne rnto the slun of the axillary 
vault will yield brown-black sweat droplets in the follicular 
orifices. The cerumen is often black. Internally, the larynx, 
great vessels, and valves of the heart, kidneys, esophagus, 
tonsils, and dura mater may be involved. 

131stologically, there are large, irregular ochre bod~es within 
the reticular dermis. They represent degenerated elastic 
fibers with deposition of ochronotic plgment and staln black 
with crystal violet or methylene blue. 

Ochronotrc arthropathy involves the spinal joints first, 
resembling osteoarthritis. Next affected are the knees, 
shoulders, and h~ps. Radiographic films show a characteristic 
appearance of early calcification of the intervertebral disk 
and later narrowing of the ~ntervertebral spaces with 
eventual disk collapse. 

There is no effective treatment. N~tisinone, used in treahng 
tyrosinemai type I, inhibits the enzyme that produces 
homogentisic acid. Its safety and efficacy in alkaptonuria is 
being investigated. 

Exogenous Ochronosis 
Topically applied phenol~c Intermediates such as hydro- 
quinone, carbolrc acid (phenol), prcnc acrd, and resorcinol 
may produce exogenous ochronosis (Fig. 26-35). Hydro- 
quinone specifically inhibits the enzyme homogentisic acid 
oxidase locally, resulting in accumulation of this substance 
on the collagen fibers in tissues where it is applied. H~stolo- 
gically, exogenous ochronosis and alkaptonuria have iden- 
t~cal changes on skin blopsy ( F I ~ .  26-36). Treatment with 
dermabrasion and the C02 and Q-switched alexandnte lasers. 

- - 

Bellew SG, et al: Treatment of exogenous ochmn~sis with a Q- 
switched alexandrite (755 mm) laser. Dermatol Surg 2004: 
30:555. 
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Fig. 26-35 Exogenous ochronosis. 

I . , 

Fig. 26-36 A and 8, Large ochre bodies in the dermis in 
exogenous ochronosis. 
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WILSON'S DISEASE lHEPATOLENTlCULAR 
DEGENERATION) 
Wilson's disease is an autosomal-recessive derangement of - 
copper transport. Affected persons develop hepatomegaly, 
splenomegaly, and neuropsychiatric changes. Slurred speech, 
a squeaky vorce, salivation, dysphagia, tremors, incoordina- 
tion, and spastic~ty may all occur. There 1s progressive, fatal 
hepatic and central nervous system degeneration.The body 
retains an excessive amount of copper, leadlng to damage 
to the liver and brain. As a result, azure lunulae (sky-blue 
moons) of the nails occur in 10% of patients, and the smoky, 
greenish-brown Kayser-Fleischer rings develop at the edges 
of the corneas. Hyperpigmentation develops on the lower 
extremities in most patients. A vague greenish dlscolorat~on 
of the skln on the face, neck, and genitalia may also be 
present. An idiopathic blistering eruptlon that ceased with 
treatment of W~lson's d~sease has been reported. Skin 
changes of c~rrhosis (vascular spiders and palmar erythema) 
may occur. Low ceruloplasmin level in the serum is d~agnostlc. 

The disease is caused by the synthesis of a defective copper- 
transporting enzyme, P-type ATPase (ATP7B), leading to 
accumulation of copper in the brain, liver, and kidney 
The treatment is D-penicillamme, whlch removes copper by 
chelating il. The dose is 1 or 2 g/day orally. Potential side 
effects include pemphigus, cutis laxa, and elastosis perfoorans 
serplginosa, which has been reported repeatedly in W~lson 
patients on penlc~llamine. Treatment must be continued 
for life. 

Baban NK, et al: Wilson's disease. South Med J 1997;90:535. 
Yoo HW. ldentificat~on of novel mutations and the three most 

common mutations in the human ATP7B gene of Korean 
patients with W~ison disease. Genet Med 2002;4 435 

NROSlNEMlA II (RICHNER-HANHART 
SYNDROME\ 
vrosinen~ia is an autosomal-recessive syndrome resulting 
from a defiaency of hepat~c tyrosine ammotransferase. Serum 
tyroslne ranges from 200 to 300 pmo1/100 mL (normal, <lo). 
Cl~n~cal  features are mild-to-severe keratitis, and hyperkera- 
totic and erosive les~ons of palms and soles, often with 
mental retardation. Photophobia and tearing commonly occur 
as the kemt~tis beg~ns, and ultimately neovascularization is 
seen. Painful palmar and plantar erosions and hyperkera- 
toses usually appear w~thln the first year of Me, weeks to 
months after the eye lesions. Thigh sk~n,  grafted to the 
heel, is spared.A low tyrosine, low phenylalanine d ~ e t  may 
Improve or prevent the eye and skin lesions but may or may 
not benefit the mental retardation. 

El-Essa MA, et a!: Tyrosinaemia type II.  J lnhent Metab DIS 
2001:24.824 

Jimenez-Acosta F: Painful plantar calluses and mental 
retardation. Arch Dermatoi 1994;130:507. 

Rabinow~tz LG, et al: Palnfui keratoderrna and photophobia J 
Pedlatr 1995;126:266. 

Tallab TM: Richner-Hanhart syndrome. J Am Acad Dermatol 
1996;35:857. 



HURLER SYNDROME 
(MUCOPOLYSACCHARIDOSIS I) 
pp - - 

Hurler syndrome, or gargoylism, is an autosomal-recessive 
disorder~of mucopoly&iccharide metabo1ism.A deficiency o l  
a-L-iduronidase is the causative defect. It is characterized by 
mental retardation, hepatosplenomegaly, umbilical and 
inguinal hernia, genital infantilism, corneal opacities, and skin 
abnormalities. Patients with Hurler syndrome have gargoyle- 
like features, with a broad saddle nose, thick lips, and a 
laree toneue.The skin is thickened. with r i d~es  and ~rooves. 

patients with lysosomal storage disease, including patients 
with Hurler syndrome, Hunter syndrome, and GM1- 
gangliosidosis type 1. The skeletal system is deformed, with 
hydrocephalus, lcyphosis, and gibbus (cat-back shape). The 
hands are broad and have clawlike fingers. The joints are 
distorted. 

The two acid mucopolysaccharides, dermatan sulfate and 
heparan sulfate, are produced excessively in gargoylism, so 
that in many tissues there is an accumulation, and they are 
excreted in the urine in large amounts. Dried urine on filter 
Daoer will show a ~ u m l e  color when acetic acid followed bv 

it0 K, et ai: The effect of haematopoietlc stem cell transplant on 
papules wlth "pebbly" appearance in Hunter's syndrome. Br J 
Dermatol 2004;151:207. 

Och~a~ T, et al: S~gn~ficance of extensive Mongol~an spots in 
Hunter's syndrome. Br J Dermatol 2003,1481173. 

Zivony Dl, et al: Ivory-colored papules In a young boy. Arch 
Dermatol 1995;131:81. . . . A 

toluidine blue reagent is added. 
Prenatal diagnosis is possible. Bone marrow transplantation MORQUIO'S DISEASE 

is the most effective treatment of Hurler syndrome. It can (MUCOPOLYSACCHARIDOSIS IV) 
prevent dementia if performed early enough. Enzyme replace- mis  autosomal.recessive disorder is characterized by dwarfism, 
ment therapy with recombinant human a-L-idronidase is also prognathism, corneal opacities, deafness, progressive 
effective in treating the attenuated forms of Hurler syndrome kyphoscoliosis, flat feet, and knock-knees. The standing 
(those without neuronal involvement). position is a crouch. There is increased excretion of keratan 

r sulfate.The enzyme deficiencies are galactosamine-6-sulfate 
Brooks DA: Alpha-I-iduronidase and enzyme replacement sulfatase in MorquioA and P-galactosidase in Morquio B. 

therapy for mucopoiysaccharidosis I. Expert Opin Biol Ther 
2002;2:967. 

Hanson M, et al: Association of dermal melanocytosis with Chudley AE, et al: Genetic landmarks through philately. Clin 
lysosomal storage disease. Arch Derrnatol 2003;139:916. Genet 2002;62:438. 

Urban Z, et al: Elastic-fiber pathologies. Am J Hum Genet 
HUNTER SYNDROME 2000;67:4. 

Hunter syndrome is X-linked mucopolvsaccharidosis (MPS) - .  
11. The clinical features are similar to those of Hurler 
syndrome and are characterized by an excessive storage and 
excretion of mucopolysaccharides. The relative mildness and 
mode of inheritance distinguish it from Hurler syndrome, 
The pebbly lesions of MPS I1 in the skin over the inferior 
angles ol  the scapulas represent the only diagnostic skin 
changes of the MPSs. These are Tum, flesh-colored to white 
papules and nodules, which coalesce Fig. 26-37). They are 
most common on the back, but may be seen on the pectoral 
areas, nape of the neck, and lateral aspects of the arms and 
thighs. They generally occur at about age 10. Additionally, 
the dermal melanocytosis described above with Hurler 
syndrome may occur in Hunter syndrome. 

The deficient enzyme is iduronate-2-sullatase. Dermatan 
sulfate and heparin sulfate are excreted in the urine in large 
amounts. Hematopoietic stem cell transplantation has limited 
efficacy but does result in the disappearance of the pebbly 
lesions within a month of the procedure. 

HYALURONIDASE DEFICIENCY 
(MUCOPOLYSACCHARIDOSIS IX) 
A defic~er~~v of h\alumn~dase, c ~ ~ s e d  by mutntlons irr HYAL1, 
leads to short stature, erosions of the acetabula, and multiple 
periauricular soft-tissue masses. There is no neurologic or  
visceral involvement. Hyaluronan is an extracellular matrix 
component important for cell migration, cellular prolifera- 
tion and differentiation, and is a structural component of 
connective tissue. Turnover of this glycosaminoglycan is 
dependent upon hyalumnidases, each of which has different 
tissue expression patterns, likely explaining the mild 
phenotype of this newly described condition. 

Trigs-Raine 6, et al: Mutations in HYAL1, a member of a tandemly 
distributed multlgene family encoding disparate hyaluonidase 
activities, cause a newly described lysosomal disorder, muco- 
polysaccharidosis IX. Proc Natl Acdd Sci USA 1999;96:6296. 
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I Fig. 26-38 PA5- eosinophilc material, NOTCH 3, in the media of arterial 

walls due to mutations in the NOTCH intercellular siendine w ., 
pathways. This may be demonstrated on s u n  biopsy by 
electron microscopy or by a specific immunostain. 

LAFORA'S DISEASE 
Lafmis disease is an autosomal-reces~ive form of progres- 
sive epilepsy beginning at puberty. It is characterized by 
myoclonic jerks followed by progressive ataxia, dysphagia, 
drlsarthtia. dementia. and death in earlv aduhhood. Diae- - , - 
nosis is established in the proper dinical setting by demon- 
stration of cha~acteristic PAS-positive cytoplasmic inclusion 
bodies in the eccrine ducts, axillary apocrine myoepithelial 
cells (Fig. 86-38f, and penpheral nerves. The best site 
to biopsy is the axilla. Other conditions in which similar 
polyglwosan inelusians can be seen include normal aging 
(amyloid bodiis), double athetosis syndrome, amyotrophic 
lateral sclerosis, and glycogm storage disease, type N. 

Cutaneous manifestations are rare. Papulonodular lesions 
on the ears and indurated, thickened plaques on the arms 
have been reported. LaGe amounts of acid mueopolysasha- 
rides were demotwtmted histologically in these lesions. In 
80% of patients the disease is caused by a mutation in the 
EPMZA gene, which encodes Iafin protein tyrosine phos- 
phatase Abnormalities inan additionallocus, EPM2B, which 
encodes the labnn bindmg partner protein malin, suggests 
an alterafion in microtnbular axonal and dendritis transport 
to be ctansative.ntere is no treatment. 

Gridrey T Notch signaling and inhented disease syndromes. 
Hum Mol Genet 2003;12:R9. 

Ratzinger G, et al: CADASIL-an unusual manifestation wth 
prnrnlnent cutaneous involvement. Br J Dematol 2005: 
152246. 

Rumbaugh JA, et al: CADASIL J Am Acad Dermatol ZOOQ; 
4337 28. 

Walsh JS. et ai: CADASIL. J Am Acad Dermatol2000:43:1125. 

FARBER DISEASE 
Also known as jfbrogttic dysmucopolysacclrartdosis and 
lipogranulomatmis, Parber disease is characterized by peri- 
articular swellings; a weak, hoarse uy; puImona~y faflure; 
nainkl ioint deformities: and motor and mental retardation. 
'?he onset is during th; first months of life; death can be 
expected before the age of 2. 

The rubbery subcutaneous nodules have a distinct 
yellmish hue and are 1 to 2 cm in diameter,?hey are d l y  
located over the joints, lumbar spine, scalp, and weight- 
bearing areas. Histologically, they are granulomas. Diagnosis 
can be aided by finding Farber bodies (curvilinear bodies) 
within the cytoplasm or phagosomes of fibroblasts, histio- 
cytes, or endothelral cells, banana-shaped bodies within 
Schwann cells, and zebra bodies within endothelial cells and 
nenrons.There is an accumulation of cnamide and its degra- 
dation products in foam cells due to a specific deficiency of 
lysosomal ceramidase. 

Levade T, et al: Neurodegenerativa course in ceramidase 
deficiency (Farber disease) correlates With the residual 
Iysosomal ceramide turnover tn cultured living patient cells. 
J Neuroi SCI 1995;13$:108. 

Rauch HJ, et al: Banana bodles in disseminated itpogranuloma- 
to& (Fartier disease). Am J Dermatopthol 1983;5:263. 

ADRENOLEUKODYSTROPHY 
[SCHILDER'S DISEASE) 
Adrenolmkodystmphy [ALD) is an X-linked disorder in 
which cerebral white matter becomes progressively demye- 
linated and senow adrenocortical insufficiency usually Chen EM, et al: Mutat~ons in NHLRCl cause progressive rnyo- occurs. Skin hyperpigmenta*ion attention to clonus epllepsy. Nat Genet 2003;35!125. 

Karimipaur 0, et al: Labra's disease. J Am Acad Dermatol1999; adrenal disease, and mental deterioration indicates the even 
41 :791). graver diagnosis 0fALD.A m11d ichthyoti~ appearance to the 

skin of the tntnlc and lerrs and soarse hair with tnchorrhexis - 
CADASIL SYNDROME nodosa-like features may occur. Skin biopsies may show 

characteristic mcuolization of eccriae secretoty coils (duct 
Cerebral autosomal-dominant arteriopathv with suhcoctiral cells being sparedl, and biomies of the skin and coniuncfiva . - 
infarcts and lenkoencephalopathy is a neurovascular dlsease may show diagnistlc clefg in Schwann cells surrounding 
of young and middle-aged pe~ple. Children have cognitive myelinated axons. Mutatrons are in theABCD1 gene, leading 
impa~rment, young adults depression and migrane headaches, to abnormal~tier in a peroxisomal ABC half-transporter, 
and those in their 40s and 50s experience mulei-infat ~nwlved in the import of very long-chain fatty acids into 
dementia. One patient developed generalized hemorrhagic the pemxisome. Bone marrow transplantation niay prevent 
macules and papuIes. There is deposition of a gmnular demdntia and result in a better quality of life. 
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Crum BA, et ai: 26-year-old man with hyperpigmentation of skin gout, A~~~~ is treated with NSAID~, prednisone or and lower extremity spasticity. Mayo Ciin Pmc 1997;72:479. colchicines, while long-term management is with uricosuric Percy AK, et ai: Adrenoleukodystrophy and related disorders. 
Men Retard Dev Disabil Res Rev 2001;7:179. agents or xanthine oxidase inhibitors. 

GOUT 
Classic gout presents as an acute monoarthritis, usually of 
the toe or knee, in a middle-aged to elderly man with 
hypemricemia. In such patients with chronic disease, usually 
present for more than 1 0  years, monosodium urate mono- 
hydrate may be deposited in the subcutaneous tissues, form- 
ing nodules called tophi.These vary from pinhead- to pea-sized 
or, rarely, even baseball-sized. They are commonly found on 
the rims of the ears and over the distal interphalangeal arti- 
culations (fig. 26-39).Tophi are of a yellow or cream color. 
In the course of time they tend to break down and discharge 
sodium urate crystals, afterward healing and perhaps 
breaking down again. The dia~nosis is verified histologically 

LESCH-NYHAN SYNDROME 
Also known as hluen~le gout, Lesch-Nyhan syndrome is a 
rare, X-linked, ;ecessivel;-inherited disorder characterized 
by childhood hypemricemia, gout, tophi pig. 26-40), choreo- 
athetosis, progressive mental retardation, and self-mutilation. 

The cutaneous lesions are distinctive. Massive self- 
mutilation of lips with the teeth occurs.The fingers are also 
badly cbewed.The ears and nose are occasionally mutilated. 
An early diagnostic clue is orange crystals in the diaper. The 
blood uric acid is increased and allopurinol, 200 to 400 mgl 
day, is given. There is a marked deficiency in an enzyme of 
purine metabolism, hypoxanthine guanine phosphoribosyl- 
transferase (HGPRT). - - - - .  

by finding the chalacteristic long, needle-shaped crystals of 
monosodium urate. Because routine processing dissolves chopm KF, et ~i~~~~ pad tophi. c u ~ s  1999;64:233. 
these deposits, fixation in absolute ethanol or  freezing is HA, et me spectrum of inherited mutations causing 
optimal for their demonstration. Atypical gout occurs as a HPRT deficiency. Mutat Res 2000;463:309. 
polyarticular chronic arthritis, often of the hands. It occurs puig JG, et al: The spectrum of HPRT deficiency. Medicine 
equally in women as in men, and there may be tophi, Erequently (Baltimore) 2001;80:102. 
overlying Hebreden nodes, a t  presentation. Another risk Rott KT. et al. Gout. JAMA 2003;289:2857. 
gmup is organ transplant patients of whom 10% develop Terkeitaub RA, et al: Gout. N Engi J Med 2003;349:1647. 
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Senodermatoses and Congenital 27 gnorna~ies 

Genetic disordes are often grouped into three categories: 
chromosomal, single gene, and polygenetic. Chromosomal 
dnorders can be numerical, such as trisomy and monosomy, 
or shuch~ral, resultmg fmm translocations or deletions. Most 
genodermatoses show single-gene or mendelian inheritance 
(autosomal-dommant, autosomal-recessive, or X-linked 
recessive genes). Polygenetic syndromes often involve 
complex interactions of genes. 

Autosomal-dommant conditions require only a single gene 
to produce a given phenotype. Usually the patient has one 
affected parent or is affected by a new mutation.The disease 
is transmitted from generat~on to generation. Autosomal- 
recessive traits require a homozygous state to produce the 
abnormality. The pedigree will often reveal parental 
consangu~nity. Parents will be clmically unaffected but often 
have affected relatives. X-linked conditions occur when the 
mutant gene is carried on the X chmmosome. If a disease is 
X-linked recessive, the loss is evident in males (XY) who do 
not have a second X chromosome to express the normal 
allele.Therefore, X-hnked recesslve traits occur almost exclu- 
sively ~n males. They cannot transm~t the d~sease to sons 
(who inherit thew Y chromosome), but all their daughters 
will be carriers. Canier females who are heterozygous (havmg 
one normal and one abnormal X chromosome) occas~onally 
show some subtle evidence of the disease. This occurs as a 
result of Lyonizahon (the physiolog~c segmental inactivat~on 
of one of the X-chromosomes). X-linked domrnant disease 
states are commonly lethal in males. Survival is posslble 
in females who retain a normal allele. As the mutation is 
commonly lethal in many affected cell lines, females commonly 
demonstrate loss of normal tissue in the affected segments 
(loss of digits, m~crophthalmia, loss of teeth). X-linked 
dominant traits result in pedigrees in which more than one 
female is affected but no males express the disease. Rarely, 
males may survive, especially if they have Kleinfelter 
syndrome (XXY). 

Mosaicism is the presence of two or more genetically 
distinct cell Iines in a single individual. It may occur as a 
result of physiologic mactivation of one X-chromosome 
(Lyonization) or as the result of post-zygotic somatic 
mutation. Mosaiclsm often presents in a linear and whorled 
pattern along the lines of Blaschko. In mosaic states, genes 
that are detrimental to a cell population during fetal devel- 
opment often result in thin segments that are ovelgrown 
by the adjacent normal tissue. Genes that confer a growth 
advantage dumg fetal development (e.g. mutated hmor  
suppressor genes) may result in broader plaque-type lesions 
that have grown beyond the boundaries of a typical Blaschko 
segment. 

In autosomal-dominant conditions, a normal allele 
remains, but is not enough to prevent disease. LOSS of hetero- 
zygosity (LOW) IS the segmental loss of t h ~ s  remaining 
normal allele LOH may give nse to segments of the body 
w ~ t h  an exaggerated presentahon of the syndrome. The 
affected area corresponds to a Blaschko segment or plaque. 
The forehead plaque of tuberous sclerosis is related to a 
mutation in a tumor suppressor gene. The loss of the tumor 
suppressor gene imparts a growth advantage and loss of 
heterozygos~ty leaves no suppressor gene product in the 
segment. As a result, the affected segment grows beyond its 
Blaschko boundaries forming a broad plaque. 

When a patient presents with segmental distnbution of 
a d~sorder, it is critical to determine if the disorder IS a 
result of mosaic~sm or LOH. In the latter case, the abnormal 
allele is present throughout the body, with loss of the 
normal remaining allele in the affected segment. In a patlent 
who presents with segmental neurofibromatosis, but has 
Lisch nodules or axillary freckling, LOH rather than 
mosaic~sm is likely to account for the segmental presenta- 
tion.The risk of passing the gene to a child is roughly 50:50. 
A geneticist should be involved during discussions of risk of 
transmission, as the mechanisms may be complex. Pat~ents 
withmosaicism based on post-zygotic somatlc gene mutation 
may have gonadal mosaic~sm and be capable of passing 
on the gene. Gonadal mosaicism is more likely when more 
than one segment is present on different regions of the 
body. During embryonic development, cells are dedicated 
to produce segments of the body at about the tlme of 
gastrulat~on (when a cavity forms in the embryo). Pnor to 
gastrulation, every cell is pleunpotent and can give rise to an 
entire organism, or contribute to multiple sites of the body. 
Blaschko segments in different regions suggest a mutation 
that occurred prior to gastrulation when the mvolved cell 
lines could contribute to different parts of the body, 
including the gonads. 

Bale SJ, et al: Cancer-associated genodematoses and famil~al 
cancer syndromes wlth cutaneous manifestations. Clln 
Dermatol2001;19:284. 

l ~ t n e  AD, et al: The molecular genetlcs of the genodermatoses: 
progress to date and future directtons. Br J Dermatol 2003; 
148:l. 

Jonkman ME et al: Natural repalr mechanisms tn correcting 
pathogeruc mutations in inherited skn disorders. Gltn Exp 
Dermatoi 2003,28:fj25. 
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X-LINKED, MOSAIC, AND RELATED 
DISORDERS 
INCONTINENTIA PlGMENTl 
Also known as Bloch-Sulzberger disense, incont~nentia 
pigmenti is an X-linked dominant condition charactenzed by 
spattered pigmentation on the trunk preceded by vesicular 
and venucous changes. It appears in girls during the first 
weeks after birth. Most lesions are evident by the time the 
infant is 4 to 6 weeks old. A ves~cular phase is present in 
87% of cases. This first stage begins in most indiv~duals 
before 6 weeks of age and is replaced by venucous lesions 
after several weeks to months in two-thlrds of patlents. 
Although these usually ~.esolve by 1 year of age, les~uns may 
perstst for many years. In the thlrd, or  p~gmentary, phase, 
pigmented macules in streaks, sprays, splatters, and whorls 
follow the lines of Blaschko.The pigmentary stage may last 
for many years and then fade away, leaving no sequelae. A 
fourth stage may be seen in some adult women, manifesting 
subtle, famt, hypochromic or atrophic linear lesions, most 
commonly on the extrem~ties. 

Histologically, the vesicular stage is characterized by 
spong~osis wlth eosinophils.As the lesions mature, clusters of 
dyslreratotic cells appear within the epidermis. Dyskeratotic 
cells predominate in the venucous stage, and pigmented 
incontinence (dermal melanophages) predominates in 
hyperpigmented lestons. 

Other cutaneous changes include patchy alopec~a at the 
vertex of the scalp, atroph~c changes wmulating acroderma- 
titis chronica atraphicans on the hands, onychodystmphy, 
subungual tumors w~th  underlying lytic bone lesions, and 
palmoplantar hyperhidrosis. Extracutaneons manifestations 
occur in 70% to 90% of pat~ents. Most commonly involved 
are the teeth (up to go%), hones (40%), central nervous 
system (CNS) (33%). and eyes (35%). Immune dysfunction 
wlth defective neutrophil chemotaxis and elevated IgE has 
been reported. Eosrnophilia is common. 

Dental abnormalihes usually manifest by the time the in- 
dividual is 2 years old. Dental defects indude delayed eruption, 
pamal anodontia (43%),microdontia, and cone- orpeg-shaped 
teeth (30%). The most common CNS lindmgs are seizures 
(El%), mental retardation (12%), spastic paralysis (11%), 
mimcephaly, destructive en~e~halopathy, and motor retarda- 
tion. The eye changes include strabismus, cataracts, retmal 
detachments, optic atrophy, blue sclerae, and exudative chorio- 
retinitis. Skeletal abnormalities include syndactyIy, skull 
deformities, dwarfism, spina bifida, club foot, supernumerary 
rrbs, hemiatrophy, and shortening of the logs and arms. 

Incontmentia plgmentl IS caused by a mutation in the 
NEMO gene on the X chromosome, locallzed to Xq28.The 
gene is genedly lethal in male fetuses, although males with 
Klinefelter syndrome (47,XXY) may survive. Mosa~cism may 
also account for some cases in males. 

Incontinentia pigmenti achromians differs in that it is a 
negative image, with hypopigmentation (see belo%). It has 
antosomal-dominant in inheritance, no vesicular or verru- 
cous stages, and a higher Incidence of CNS abnormalities. 
Patients with linear and whorled nevold hypermelanosis lack 
the vesicular and verrucous phases. 

There 1s no treatment for incontinentia pigmenti. Use of 
ruby lasers to treat pigmented lesions in infants and young 
children is not necessary and may worsen the condition. 

Usually the end stage of s k a k s  of incontinentia pigment1 
start to fade at age 2, and by adulthood thee  may be little 
residual pigmentation. 

NAEGELI-FRANCESCHETTI-JADASSOHN 
SYNDROME 
Also known as the chrotitatophore iievirs of Naegelz, 
Naegeli-Franceschetti-Jadassohn syndrome d~ffen  from 
incontinentla pigment1 in that the pigmentation is ret~cnlar 
and there are no preceding inflammatoly changes, ves~cula- 
tion, or vemcous lesions. Vasomotor changes and hypo- 
hidrosis are present. There is rettculate pigmentation 
involving the neck, nexural skin, and perioral and periorbltal 
areas. Diffuse keratodenna and punctifom aceenbation of the 
palms and soles may occur. Dermatoglyph~cs are abnormal, 
producing at~ophic or absent ridges on fingerprints. 

Congen~tal malalignment of the great toenatls may be 
found. Dental abnormal~ties are common, and many patients 
are edentulous. Both sexes are equally affected, and the 
syndrome appears to be transmrtted ss an autosomal- 
dominant trait, with linkage to chromosome 17q. 

Hadi-Rabia S,  et al: Clintcal study of 40 cases of incontinentia 
p~gmenti. Arch Derrnaiol2003;139:1163. 

Montes CM, et al: lncontinentia p~gmenti with palnful subungual 
tumors: A two-generatton study. J Am Acad Dermatol 2004: 
50(2 Suppl):45. 

Patrizi A, et al: Bullous recurrent eruption of lncontlnentia 
pigmenti. Pedlatr Dematol 2004;21:613. 

Phan TA, et al: lncont~nentta pigment1 case senes: cllntcal 
spectrum of incontinentia pigment1 in 53 female patients and 
the~r relatives. Clln Exp Dermatol 2005;30:474. 

Sprecher E, et al: Refined mapping of Nasgeli-Franoeschetti- 
Jadassohn syndrome to a 6 cM intewal on chromosome 
17q11.2-q21 and investigation of cand~date genes. J Invest 
Derrnatol 2002;119:692. 

INCONTINENTIA PlGMENTl ACHROMlANS 
(HYPOMELANOSIS OF [TO) 
Incontinentla pigmenti achromians (IPA) IS chaclcterlzed by 
various patterns of bilateral or unilateral hypopigmentation 
followine the lines of Blaschko. The lesions sumest the .. Ca -- 
"negative image" of incontinentia plgmentl and usually 
develop by the first year of llfe. The female-to-male ratio 1s 
about 2.5:l. Three-quarters of affected indiv~duals have 
associated anomalies of the CNS, eyes, hair, teeth, skin, nails, 
musculoskeletal system, or internal organs. Pat~ents may 
manifest psychomotor or mental retardation, autism, micro- 
cephaly, coarse facies, and dysmorphlc ears. Some patiehts 
have had associated Sturge-Weber syndrome-like lepto- 
meningeal angiomatosls. 

More than half of these patients have chmmosomal abnor- 
mallbees, with most demonstrating mosaicism for aneuploidy 
or unbalanced tmnslocations. Several patients have demon- 
strated trisomy 13 mosaicism. No inflammatory changes or 
vesiculation are found before the development of the hypo- 
pigmentation.There is no treatment, but eventual replgmen- 
tation is the rule. 
- 

Fallla P, et al: Hypomelenosis of lto: a Syndrome requlrlng a 
multtsystem approach. Australas J Dermatol 1997;38:65. 
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Garcia Muret MP, ek at: Hypomelanosis of ito with Sturge-Weber cular atrophoderma replaces the erythmderma after the 

syndwmpi~ke bptorneningeai angibmatcsis. Pediatr Dermatol fimt ymz 
2002;19:536. The skeletal dekcts revealed on radio~rauhic evaluatios 

LINEAR AND WHORLED NEVOID 
HYPERMELANOSIS 
This disorder of pigmentation deveIops within a &w weeks 
of bit.& and progresses for 1 to 2 years before stabilizmg. 
There is linear and whoded hypepigmentatiOn following 
the Iines of BIaschko without preceding bullae or vermcous 
lesions. Sparing of mucous membranes, eyes, palm, and soles 
is noted. Congenital anomalies, such as mental retardation, 
-bra1 palsy, aatrial septa1 defects, dwtrocada, auricular 
atmsia, and patent ductusarteriosus may be present. Bilateral 
giant cerebral aneurysms have been reported. There is no 

$haw imgular calcified stippling of the m6&nous epiphyses 
in the long bones, costal cartilages, and vertebral diaphysis. 
The stippling occurs in the fetus and persisks unta age 3 or 4. 
The humeri and femurs maF be shortened, and thers may be 
joint dysplasia, Histologic evaluation &the ichthyotic lesions 
reveals a thinned, granular d l  layer, calcification of kerntotic 
follicular plugs, and focal hyperpigmentation of basal 
keratinocytes. The keratotic folIicular plugs and calcium 
deposits artl charactet.isfic of this disease and very helpful 
in establishimg the diagnosis in newborns, The syndrome 
is caused by mutations in an emopamil-binding protein, 
important in the cholesterol bfosynthesis pathway. 

s-a1 predilectiun, Biopsy of pigmentedaw demonstrates 
increased pigmentatim of the basal layer and prominence 
of nle1anacyt.s without mcontinence of pigment, Basbug M, et ak Pmnatal ultrasonographicdia~n~is of rhiurmelic 

~~~t cases appear to be spomd]r although familial cases ch&fOd~s~lasia punctata by rhiaomeiic 
shottening and bFtatijrai cataracts. Fetal Diagn Ther 20aS; have been reported. Sporadic forms have been attributed to 
30:171. mosaicism. Because of confusion with other pjgmented dis- Heang MP, et ak lohthyosis and keratotic follloular plugs con- ordem, such = iacontinentia pigmenif early linear epide-I taEniw dystmpttio in newborns: distinctive histo- nevia hypomelanosis of I~O, and nevus kpigmmtosus, it is pa~o~ogiC features oy ~-li,,bd dominant c&ndc&yspl&a likely that linear and whorled nevoid hypemela-is may be punctata (Conradl-H~emann-H~pple syndrome). km J more common than previously appreciated. Dwnatopathoi 2004;26:53. 

Whittook NV, Bt at: Molecular prenatal diagnosis in a case of an 
M-ne A, et aE Linear and whorled nevdd hypem,e]anosis X-iinked domlm* c h m d ~ s p l a s i a  ~uncfata, Prenat magn 

with bilatwal giant cerebral anegrysms, Am J Med Genet 2003;23:701. 
209f:i12m. 

Mendrratta V, et at: Lrnear and whorled mQoid hypermelanoSis. KL~NEFELTER SYNDROME J Dermatol 2001;28:58. 
Klinefelter svndrome, the most common sex chromosome 

CHONDRODYSPLASIA PUNCTATA dkorder, con&ts of hypogomdirm, gynecomastia, eunudroid- 
ism, small or absenk testides, and elevated ~onadotropins, 

A variant of the original Conradi-Hun~manw syndrome or ~h~~~ may be a low frontal hai,..lne, spaw body ha& kith 
c h o & ~ d ~ ~ t r o ~ h i r ~  calci3Fm=s coWen& chondrodysptasia only a few hdl* in the axillaiy and pubic areas, scanty or 
punctala 1s characterized by ichthytsiv of the skin similar to abient fadel hair h men, and shortosng of the fifth dl& of 
that of tha collodion baby, followed by hyperkeratotic "whirl both hlnnr 
and swirl" patterns on erythematous skin. In addition to 
reddening, the msy, shiny skin has hyperkeratotic scales of 
a pecuQar cmshed-eggshell configuratii Aa the child gmws, 
follicular atmphoderma and pseudopelade develop. Usually 
the ichthyods elem within the first year of life but may 
leave behind hyperpigmentatiw similar to that seen in 
incmtinentia pigmenti. An additional featurn is minoz nafl 
defects, such an platonydria and onychoschizia. 

There are four fbrms of ehdndrodysplasia punctata, whieh 
are classifted by their inheritance patterns. The Conmdi- 
H h e m a n n  type is associakd with autosomal-dominant 
inheritance, facial dysmorphia with a low nasal bridge, &or-t 
stature, mild disease, catam~ts, and few skin lesions. The 
rhimmelio form has autosomal-recessive inheritance, marked 
shortening of the extremities, catamcts, ichthyosis, and nasal 
hypoplasia; the patient dies in infancy,The X-linked recessive 
type has been described as part of contiguous gene ilel&~on 
syndromes, with short stature, telebmchydactyi~ and nasal 
hypoplasia. The X-lfnked dominant form @apple syndrome, 
Conmdi-NStnermann-Hap* syndrome, or CDPXZ) is lethal 
in males. Happle syndrome (X-linked dominant chondmdys- 
plesia punctata) has ichthyasiform qthroderma along the 
lines of Blaschl<c, cataracts, asymmetrical Iimb shortening, 
and cakiied stippling of the epiphyses of long bones. Folli. 

- - .-. -.".- -. 
Thrombcphlebitis and recurrent or chronic leg ulcentions 

may be a presenting manifestation; these may be mom 
common than previously mposted.The cause of the hypet- 
coagulable state is believed to be an incmse in plasmhogen 
activabr inhibitor-1 IeveIs, Patients are at an increased risk 
of a ~ r i e t y  of cancel*, especially male breast cancer, hema- 
tologic malignancieq and sarcomas (retinoblastoma and 
xhabdomyoaarromaJ. 

Many of these patients are tall; some are obese. Dull 
mentality m misbehavior is frequent, and psychiatric dis- 
orders oeeur in about one-third of thwe patients, IClinefelter 
syndrome i s  most frequently associated with an XXY sex 
chmmos~me pattern, although other variations on;ur,as the 
number of X chromosomes increases. Marked impromment 
in appearance baa been achiaved by the injection of 
testosterone. 

XXYY GENOTYPE 
The XXW genotype k ~onsideed to be a vWiaak of Klifiefelfer 
syndrome. In addition to the changes seen in Klinefelter, 
the* are vascular changes, such as cutaneous angiomas, 
acracyanosis, and pedpheral vascular disease leading to 
stasis dermatitis. . 
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Mannrng MA, et al: Diagnosis and management of the adoles- 
cent boy with Klinefelter syndrome. Adolesc Med 2002; 
13:367. 

Swerdlow AJ, et al: Cancer incidence and morality in men wlth 
Kllnefelter syndrome: a cohort study J Nati Cancer lnst 
2005;97:1204. 

TURNER SYNDROME 
Tumer syndrome, also known as goilndnl dysgenesis, is 
charactenzed by a webbed neck, low postenor ha~rline 
margin, increased carrying angle at the elbow (cubitus valgus), 
congenital lymphedema, and a triangular mouth. Patients 
may demonstrate alopecia of the fronlal area on the scalp, 
koilonychla, cutls laxa, cubs hyperelastica, mental retardation, 
short stature, infantilism, retarded sexual development, 
prlmary amenorrhea, numerous melanocyt~c nevi, and an 
mcreased risk of melanoma and thyro~d disease. Coarctat~on 
of the aorta is frequently found.There may be an increased 
incidence of alopeua areata and halo nwl  m these patients. 

These pat~ents have only 45 chromosomes rather than 
the normal 46.An X chromosome is missing, resulting m an 
XO genotype. Mosaicism, structural abnormalities of the X 
chromosome, or a partial deficiency of one sex chromosome 

Noonan syndrome gene, PTPN11, encodes the nonreceptor 
protein tymsine phosphatase SHP-2. 

MULTIPLE-LENTIGINES (LEOPARD) 
SYNDROME -. -. - 
The LEOPARD (multiple lentigines, electrocardiographic- 
conduction abnormalities. ocular hv~ertelorism. ~ulmonarv . . 
stenosls, abnormal genitalia, retardation of growth, and 
sensorineural deafness) syndrome 1s also known as the 
~nirltiple lei~t~g~ires syndroine, Gorlin syndro~ne 11, cnrdio- 
cutaneous syndrome, lenhginoszs profirsa syndrome, or 
progressive card~oinyopathic leiztigmos~s. The lentigines are 
small, dark brown, polygonal, and Irregularly shaped macules, 
usually measunng 2 to 5 mm in d~ameter. Individual lesions 
may be larger, even up to 1 to 1.5 un. LEOPARD syndmme 
shares many clinical features with Noonan syndrome. 
They are allel~c d~sorden, as patients with both syndromes 
demonstrate mutations in the Noonan syndrome gene, 
PTPNI1,Although the "R" in LEOPARD stands for growth 
retardat~on, some individuals with the syndrome also exhib~t 
mild mental retardation or speech difficulhes. Many cases 
appear sporadically; however, inheritance as an autosomal- 
dominant genetlc trait has also been reported. 

may account for a number of the vanations in gonadal dys- 
genesis. Several genetlc loci have been implicated, mcluding 
the short stature homeot,ox gene. L~~~ of long-arm material Digilio MC, et a[: Grouping of mult~ple-IentlgineslLEOPARD and 
(Xa) can result in short stature and ovarian failure, hut Noonan syndromes on the PTPNll gene. Am J Hum Genet - - - - . - - - . .. 
deletions dlstal to Xq21 do not appear to affect stature. Loss 
of the short arm (Xp) produces the full phenotype. Very 
distal Xp delet~ons usually have normal ovarlgn function. No 
specific treatment is available. Growth hormone (hGH) has 
been shown to be effective in treating the short 6tature.A 
revlew of the Cochrane Central Reg~ster of ControlledTrials 
determined that hGH increases short-term growth, but there 
are few data regarding its effects on final height. 

Cave CB, et ai: Recombinant growth hormone m children and 
adolescents with Turner syndrome. Cochrane Database Syst 
Rev 2003;3CD003687. 

Karnis MF, et al. Turner syndrome in adolescence. Obstet 
Gynecol Clin North Am 2003,30:303. 

Lowenstein W, et al: Turner's syndrome in dermatology. J Am 
Acad Dermatol 2004,50:767. 

Pasquino AM, et al. Adult height in sixty girls with Turner 
syndrome treated w~th growth hormone matched with an 
untreated group. J Endocrinol Invest 2005,38:350. 

Sybert VP, et al: Turner's syndmme. N Engl J Med 2004: 351'1227. 

NOONAN SYNDROME 
Noonan syndrome is an autosomal-dom~nant disease with a 
webbed neck that mimics Tumer syndrome Males and 
females are equally affected, and the chromosome number is 
normal. The maior features are a characteristic facies with 
hypertelonsm, prominent ears, webbed neck, short stature, 
undescended testicles, low posterior neck hairline, cardio- 
vascular abnormalities (pulmonary stenosis and hypertroph~c 
cardiomyopathy), and cuhitus valgus. Some 25% to 40% of 
pahents have dermatologic findings: lymphedema; short, 
curly hair; dystmphic nails, a tendency toward keloid foma- 
tion; soft, elastic skin; lieratos~s pilar~s atrophicans (uleryth- 

2UuZ;fl:YuY. 
Eccles D, et al: Noonan syndrome: diagnostic ditflculties. A case 

report and literature review. J Obstet GynaecOl2003;23:666. 
Musante L, et al: Spectrum of mutatlons in PTPNll and 

genotype-phenotype correlation in 96 patients with Noonan 
syndrome and five patients with cardio-facio-cutaneous 
syndrome. Eur J Hum Genet 2003;11:201. 

Tartaglia M, et al: Noonan Syndrome and related disorders: 
Genetics and Pathogenesis. Annu Rev Genomics Hum Genet 
2005;22:45. 

Zenker M, et al: Genotype-phenotype correlations in Noonan 
syndrome. J Pediatr 2004;144:368. 

CARDIO-FACIO-CUTANEOUS SYNDROME 
Cnrdio-f.~cio-cutnneo~~s syndrolne is a congenital condition 
manifested by numerous anomalies. Qpical features include 
a characterislic cramofacial appearance, psychomotor and 
growth retardation, congenital cardiac defects, and skin and 
hair abnormalities.The most frequent dermatologic finding is 
hair that is sparse, curly, fine or thick, woolly or hnttle. 
In more than half of the reported cases, the patient has dry, 
scaly, or "hyperkeratot~c," ichthyotlc skm. 

Other cutaneous findings Include sparse or absent eye- 
brows and eyelashes, low posterior hairline, patchy alopecia, 
scant body hair, foll~cular hyperkeratos~s, keratosis pilans, 
keratosis pilaris atrophicans facie], palmoplantar keratoderma, 
sehorrherc dermatitis, eczema, lymphedema, hemang~omas, 
cafe-au-lait spots, p~gmented nevi, hyperpigmented macules 
or stripes, cutis marmorata, and sacral dimples. Nail dystrophy, 
koilonychla, and dysplastic teeth have also been reported. 

The d~fferential diagnosis includes Noonan syndrome, 
Turner syndrome, Palliste~Killian mosaic aneuploid syndrome 
(mosaic tetrasomy 12pltrisomy 12p), and Costello syndrome 
The difficulty often arises In assessing the facial features, 
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which are similar in all of these syndromes. Exclusion of lience, a = adenoma sebaceum).Thii classic hiad of adenma 
PTPNll mutations in cardlo-facio-cutaneous syndrome and sebaceum (Fig, 27-I), mental deficiency, and epilepsy, how- 
Costello syndrome confims distinct genetic etiologies. Dele- ever, is present in only a minority of patients. Other associated 
tion of the long a m  of chromosome 12, de1(12)(q21.2q22), features include periungual fibromas (Fig. 27-Z), shageen 
has been associated w~th  cardio-facio-cutaneous syndrome. plaques (collagenoma), oral papillomatosis, ash-leaf hypo- 

melanoticmacules (Flp 27-3), skin fibromas, and caf6-au-lait 
Rauen WtA, et al: Cardio-facia-cutaneous syndrome phenotype 

in an lndlvidual wlth an interstitial deletion of 12q: identification 
of a candidate region for CFC syndrome. Am J Med Genet 
2(100;93219. 

Tartaglia M, et al: Exclus~on of PTPNll mutations in Costello 
syndrome: further evidence for dist~nct ganetlc ettologies for 
Noonan, cardio-faci&outaneous and Costello syndromes. 
Glin Genet 2003:63:423. 

PHAKOMATOSES 
The phakomatoses are the various inherited disorders of 
the CNS that have congenital retinal tumors and cutaneous 
involvement. They include tuberous sclerosis, von 
Recklinghausen's disease (neurofibromatosis), von Hippel- 
Lindan disease (wgiomPtosis retinae), ataxia-Celangiectasia, 
nevoid basal cell carcinoma syndrome, news sebaceus, and 
Sturge-Weber syndrome. 

TUBEROUS SCLEROSIS (EPILOIA, 
BOURNEVILLE DISEASE) 
Tubemus ~lerosis, described by Desiree-Magloire BourneVille 
In 1880, is also called epiloia (epi = epilepsy, lot = low intel- 

spots. 
Adenoma sebaceum (angiofibromas) are 1- to 3-mm, 

yellowish-red, translucent, discrete, waxy papules that are 
distr~buted symmetrically, principally over the cheeks, nose, 
and fosehead.They have also been reported in patients with 
multiple endocrine neoplasia (MEN 1). These lesions are 
present in 90% of patients older than 4 years of age, persist 
indefinitely, and may increase in number. 

Shagreen plaque is named after a type of leather tanned to 
produce knobs on the surface, resembling shark skin. Patches 
of this type of "knobby" skin, varying from 1 to 8 un in 
diameter, are found on the trunk, most commonly on the 
lumbosacml area. They are connective tissue nevi composed 
almost exclusively of mllagen.They occur in 404h of patients 
and develop in the first decade of life. 

Koenen tumors fperiungual angiofibromas) (Fig. 27-4) 
occur in 50% of patients. The tumors ate small, dig~tate, 
protruding, asymptomatic, and periungual andfor subungua1. 
They have their onset at puberty. Similar lesions may occur 
on the gingiva. 

Fig. 27-1 A I~~ IY I IV IY I I IPD  ,aUcIIYIIISI OTYCILTYIIII. L 
Fig. 27-3 leaf macules. 

- Fig. 274 Periungua! 
fibromas. 

Rg. 27-2 Perlungmi fibromas (Koenen tumors). (Courtesy of 
Brooke Amly Medical Center Teaching Flle) I 
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LongenIra1 wnlre 1ea1-snapru macurrs, calrru rrypumrru- 

notic ~ n a n r l ~ s ,  are found in 85% of patients with tuberous 
sclerosis, their number ranging from 1 to 100. Occasional 
patients may not develop them until they are 6 to 8 years 
of age. They may be shaped like an ash leaf, but linear and 
confetti-type white macules may also be present. Wood's 
light examination should be performed when evaluating a 
patient for tuberous sclerosis. Focal poliosis (localized tufts 
of white hair) may be present at birth. Solitary ash-leaf 
macules are not uncommon in the general population and 
may be confused with other hypopigmented macules, such 
as nevus depigmentosus. 

Mental deficiency, usually appreciated early in life, is present 
in 40% to 60% of patients, varying widely in its mani- 
festations. Epilepsy also occurs, is variable in its severity, and 
usually also presents early in life. Eighty to 90% of patients 
have seizures or nonspecific electroencephalographic abnor- 
malities. Hamartomatous proliferations of glial and neuronal 
tissue produce potato-like nodules in the cortex. X-ray 
evaluation will reveal these once they are calcified, but 
computed tomographic (CT) scans, cranial ultrasonography, 
and magnetic resonance imaging (MRI) may define these 
lesions as early as 6 weeks of age, and thus are useful in 
making an early diagnosis.These brain tumors may progress 
to gliomas. Subependymal nodules (candle drippings) are 
similar lesions in the ventricular walls. Astrocytomas may 
also occur. 

Retinal tumors (phakomas) occur, which are optic nerve or 
retinal nerve hamartomas. Various ophthalmologic findings, 
such as pigmentary changes, nystagmus, and angioid streaks, 
occur in 50% of patients. 

Renal hamartomas (angiomyolipomas [45%], cystic 
disease [IS%], fibroadenomas, or mixed tumors) and cardiac 
tumon (rhabdomyomas [43%1) may also occur. In the familial 
variety of tuberous sclerosis, 80% of patients have angio- 
myolipomas, which are often bilateral and frequently cause 
renal failure. Women of childbearing age may present with 
pulmonary lymphangioleiomyomatosis with progressive 
respiratory failure or  spontaneous pneumothomx. The 
condition is characterized by diffuse proliferation of smooth 
muscle cells and cystic degeneration of the pulmonary 
parenchyma. Nearly half of patients with epiloia have bony 
abnormalities such as bone cysts and sclerosis, which can be 
seen on x-ray evaluation. Five or more pits in the enamel of 
permanent teeth are a marker for this disease. 

Tuberous sclerosis is a common inherited autosomal- 
dominant disease with highly variable penetrance. Prevalence 
estimates range from 1 in 5800 to 1 in 15,000. Up to 50% of 
cases may occur as a result of spontaneous mutations. 

There are two genes, the mutations of which produce 
indistinguishable phenotypes-9q34 (TSC1) and 16p13.3 
(TSC2).TSCl andTSC2 are tumor suppressor genes.TSC2 
encodes for tuberin, a putative GTPase-activating protein for 
rap1 and nb5.  TSCl encodes for hamartin, a novel protein 
with no significant homology to tuberin or any other verte- 
brate protein. Hamartin and tuberin associate physically in 
vivo, suggesting that they function in the same complex 
rather than in separate pathways.This interaction of tnberin 
and hamartin explains the indistinguishable phenotypes 
caused by mutations in either gene. Hamartomas frequently 
demonstmte loss of the remaining normal allele (loss of 
heretozygosity). 

The ash-leaf macules are usually present at birth and most 
easily seen with a Wood's light. If X-ray examination fails to 
show calcified intracranial nodules, ultrasonography, a CT 
scan or MRI should be performed. Funduscopic examination, 
hand and foot x-my evaluation, and renal ultmsonogmphy 
are often rewarding in a patient with few clinical findings, as 
up to 31% of asymptomatic parents have been identified 
using these tests. 

Multiple periungual fibromas are highly correlated with 
the syndrome, but solitary fibromas may occur in unaffected 
individuals. Molecular analysis for TSCl and TSCZ may 
be the only way to ultimately identify "mildly affected" 
individuals. 

Treatment 
Adenoma sebaceum can be treated by shaving, dermabra- 
sion, or laser therapy. Lesions are likely to recur, requiring 
repeat treatment. Cranial irradiation of astrocytomas should 
be avoided because this may result in the subsequent 
development of glioblastomas. 
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NEUROFIBROMATOSIS WON 
RECKLINGHAUSEN'S DISEASE) 
Neurofibromatosis is an autosomal-dominantly inherited 
syndrome manifested by developmental changes in the 
nervous system, bones, and skin. In type 1 neurofibromatosis 
(NF-1, von Recklmghausen's disease), which includes more 
than 85% of cases, patients have many neurofibromas, cafC 
au-lait spots, axillary freckles (Fig. 27-5), giant pigmented 
hairy nevi, sacral hypertrichosis, cutis verticis gyrata, and 
macrogloss~a. Neurofibmmas of the areolae occur in more 
than 90% of women with this disease. Lisch nodules 
(Fig. 27-6) are found in the Irides of about one-quarter of 
patients under 6 years of age and in 94% of adult pat~ents. 
Type 2 neurofibromatosis, central or  acoustic neumfibroma- 
tosls, is distinguished by b~laleral acoustic neuromas, usually 
in the absence oI cutaneous leslons, although neurofibromas 
and schwannomas may occur.Type 3 (mixed) and 4 (vanant) 
forms resemble type 2 but have cataneons neurofibromas. 
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Fig. 27-5 
freckling. 

Neurofibromas are soft tumors that can be pushed down 
into the panniculus by light pressure with the finger ("button- 
holing") and spring back when released. Histologically, they 
are well circumscribed, but rarely encapsulated, spindle cell 
proliferations with a mucinous background and many mast 
cells. The spindle cells have a wavy appearance. Neurofibro- 
mas occur as a result of proliferation of all supporting elements 
of the nerve fibers.The proliferation is composed of Schlvann 
cells, perineurial cells, endoneurial cells, mast cells, and blood 
vessels. Axon stains demonstrate individual axons spread 
randomly throughout the tumor. 

Subcutaneous plexiform neurofibromas are virtually 
pathognomonic of NF-1 and may be a manifestation of LOH. 
They occur as large nodules containing multiple encapsulated 
neurofibromas. The overlying skin is usually hyper- 
pigmented. On palpation, they resemble a "bag of worms!' 
Histologically, they demonstrate nvmerous elongated 
encapsulated neurofibromas, often embedded in diffuse 
neurofibroma that involves the dermis and subcutaneous fat. 

The cafe-au-lait macule is a uniformly pigmented, smooth 
edged, light brown macule. Most often, they are present at 
birth and almost always present by the time the patient is 1 
year of age.The finding of six or more of these lesions at least 
1.5 cm in diameter is diagnostic, usually indicating NF-1. In 
children, the minimum diameter for a significant lesion is 
0.5 cm. Histologically, basilar hyperpigmentation is noted, 

Fig. 27-6 Lisch 
nodules. (Courtesy and giant melanosomes may be seen. Axillary freckling 
of Brooke Army (Crowe's sign) may occur, extending to the neck and 
Medical Center involving the inguinal, genital, and perineal areas. 
Teaching File) Many organ systems may be involved. Acromegaly, creti- 

nism, hyperparathyroidism, myxedema, pheochromocytoma 
(<I%), or precocious pubertymay be present. Bone changes 
(usually erosive) may produce lordosis, kyphosis, and pseudo- 
arthrosis, as well as spina bifida, dislocations, and atraumatic 
fractures. Neuromas of spinal nerves may cause various 
paralyses. Patients with NF-1 are four times more likely to 
develop malignancies than the general population. Cutan- 
eous neurofibromas rarely develop into neurofibrosarcomas 
(malignant schwamomas), but a growing or hardening lesion 
is an indication for biopsy. Wilms tumor, rhabdomyosarco- 
mas, gastrointestinal malignancies, and chronic myelogenous 
leukemia have also been reported. Xanthogranulomas are 
associated with a higher incidence of chronic myelogenous 
leukemia. Children with NF-1 are 200 to 500 times more 
likely to develop malignant myeloid disorders than age- 
matched controls. 

Mental retardation, dementia, epilepsy, and a variety of 
intracranial malignancies may occur. Hypertelorism heralds 
a severe expression of neurnfibromatosis with brain involve- 
ment. Diffuse interstitial lung disease occurs in 7% of patients. 

Approximately 50% of cases of NF-1 represent new 
mutations.The gene for NF-1 is in the pericentric region of 
chromosome 17q11.2 and codes for neurofibromin, a protein 
that negat~vely regulates signals transduced by Ras proteins. 
The gene for NF-2 is on the long arm of chromosome 

Ftg. 27-7 S ~ E  11 neuroflbromatosis 22qll-q13 and encodes for merlin (schwannomin), a 
pmtein that Imks the actin cytoskeleton to cell-surface 

Patients with these types are at greater r s k  for develop~ng glycoprote~ns and functions as a negative growth regulator. 
optic gbomas, neurilemomas, and meningiomas.These forms 
are rnherited as autosomal-dom~nant traits. Segmental neum- Diagnosis 
fibromatos~s (Fig. 27-7) may arise from postzygotic somatlc The d~agnosis of NF-1 requires two or more of the following 
mutation or loss of heterozygos~ty (LOW). criteria: 1) six or  more caf6-au-lait macules of more than 
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Tmm in gieates't aamerer m prepuoerral mo~fl?uals, and 
more than 15  mm in greatest diameter in postpubertal indi- 
viduals; 2) two or more neurofibromas of any type or one 
plexiform neurofibmma; 3) freckling in the axillary or  inguinal 
regions; 4) optic glioma; 5) two or more Lisch nodules; 6) a 
distinctive osseous lesion, such as a sphenoid dysplasia or 
thinning of the long bone cortex with or  without pseudarth- 
rosis; and 7) a first-degree relative (parent, sibling, or 
offspring) with the disease. 

A diagnosis of NF-2 requires either of the following: 1) 
bilateral eighth nerve masses as demonstrated on CT or MRI; 
or 2) having a first-degree relative with NF-2 and either uni- 
lateral eighth nerve mass or two of the following: a neuro- 
fibroma, meningioma, glioma, schwannoma, and juvenile 
posterior subcapsular lenticular opacity. 

Screening and Monitoring for Complications 
In one study of 93 asymptomatic patients with NF-1 who 
underwent cerebral imaging, 12 optic gliomas were detected, 
suggesting that screenrng MRI or CT scans may be of value. 
However, this is a single study, and the results have not been 
validated by other authors.The National Institutes of Health 
(NIH) consensus panel concluded that studies should be 
d~ctated by findings on clinical evaluation. It concluded that 
laboratory tests in asymptomatic patients are unhkely to be 
of value. In the majonty of patrents with NF-1, lmagrng 
studies should only be performed as indicated by signs or 
symptoms. NF-2 patrents, in contrast, often requlre imagrng 
studies. Screening studies should include an aud~ogram and 
bralnstem auditory evoked responses. MRI 1s the best 
imaging procedure for patients with evidence of hearing 
impairments or abnormal evoked responses. Tests of vestl- 
bular functlon may be useful, as eighth nerve tumors develop 
on the vestibular dlv~s~on. A screening MRI should be 
performed by puberty. Other tests should be performed as 
drctated by signs and symptoms. Pediatric patients with 
NF-2 have a worse pmgnosis, wrth 75% demonshating hearing 
loss, 83% visual impairment, and 25% abnormal ambulatlon. 

~- - - - 
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PROTEUS SYNDROME 
Although not a phakomatosls, Proteus syndrome may be 
confused with neurofibromatosis. This rare sporadic disease 
IS named after the Greek god Pmteus who could change 
shape.The syndmme has protean manifestations that include 
partial grgantism of the hands and feet, cerebriform plantar 
hyperplasia (Fig. 27-8), hemangiomas, lipomas, lipohypoplasia, 
linear venucous epidermal nevi, patchy dermal hypoplasia, 
macrocephaly, hyperostosis, muscular hypoplasia, and 
hypertrophy of the long bones. Many investrgators believe 
that Joseph Merrick, who was known as "the Elephant Man," 
had Proteus syndrome rather than neurofibromatosis. It is 
belreved to be caused by a somatlc mutation, lethal in the 
nonmosalc state. Those patients with a greater number of 
cutaneous lesions also have the most extracutaneous 
abnormalities.The findings of both overgrowth (pleioproteus 
component) and hypoplasia (elattopmteus component) in 
the same patient may be a manifestation of genetic twin 
spotting (didymosis), overexpression, and deficiency of a 
gene product. Although mutat~ons rn PTEN have been 
reported in up to 20% of patients with Pmteus syndmme- 
like findings, no patients have been found in other studies of 
patients with the syndmme.Those patients with PTEN muta- 
tlons are best classified as having the PTEN hamartoma- 
tumor syndrome. Somatic PTEN mutations also occur in 
sporadic primary tumors, including endometrial carcinomas 
and glioblastoma multiforme. 
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Fig. 27-9 Ataxia; 
telanglectasia. 

sclerodenna. Atrophic, granulomatous, scarring plaques may 
occur. Early death fmm bronchiectasis occurs in more than 
half of these patients, most of whom suffer from recurrent 
sinus and lung infections that begin when the patient is 
between 3 and 8 years of age. 

Patients may have a marked IgA deficiency, with decreased 
lymphocytes and a small to absent thymus.The most common 
types of malignancies are lymphomas, usually of the B-cell 
type, and leukemias. It has been shown that homozygous 
patients also have a higher risk of breast cancer-100 times 
higher than age-matched controls. Heterozygous carriers 
share the defective repair of radiation-induced damage, and 
there is a three- to five-fold higher risk for development of 
neoplasms, especially breast cancer, in hetemzygotes under 
the age of 45. The ovaries and testicles do not develop 
normally. There is deficient thymus development, with 
absence of Hassall's corpuscles, and a lack of T-helper cells. 
SuppressorT-cells are normal. In 80% of cases, IgA is absent 
or deficient, in 75% absent or  deficient IgE is seen, and in 
50% IgG is very low. 

Ataxia-telangiectasia is transmitted as an autosomal- 
recessive trait, and hetemzygotes, although they lack clinical 
findings, are cancer prone. The gene has been designated 

VON HIPPEL-LINDAU SYNDROME ATM (ataxia-telangiectasia mutated gene) and is a member 
of a family of phosphatidylinositol-3-kinase-like enzymes 

von Hippel-Lindau syndmme is an autosomal-dominant that are involved in cell-mrl~ rontrnl mpintir rpmmhina- ~-~~~~ ~~ ... .... . , . . . . - .. . . -. , . . . -. - .. - . - - - .. . - . . . - 
disorder consisting of retinal angiomas, cerebellar medullary tion, telomere length monitoling, and D N A . ~ ~ ~ ~ ~ ~  response. 
angioblastic tumors, pancreatic cysts, and renal tumors and Affected cells are hypersensitive to ionizing radiation and 
cysts. Usually the skin is not involved, although occasion all^ are defective at the Gl/S check-ooint after radiation damage. 
angiomas may occur in the occipitocervical region. The 
syndrome is associated with a germline mutation of a tumor 
suppressor gene on the short arm of chromosome 3. 

Ten to 20% of cerebellar hemangioblastomas produce 
erythropoietin and are accompanied by a secondary poly- 
cythemia. Ocular lesions may lead to retinal detachment. 
Ten percent of hypernephromas and less than 8% of renal 
cysts also produce erythropoietin. Pheochromocytoma has 
been associated in several kindreds with von Hippel-Lindau 
disease. 

Lonser RR. et al: von Hippel-Undau disease. Lancet 2003; 
361 :2059. 

ATAXIA-TELANGIECTASIA 
Also known as Louis-Bar syndrome, ataxia-telangiectasia 
consists of cerebellar ataxia, oculocutaneous telangiectasia, 
and sinopulmonary infection. It is familial and is usually first 
noted when the child begins to walk. There is awkwardness 
and a swaying gait, which by about 10  years of age results 
in the child needing to use a wheelchair. Choreic and 
athetoid movements and pseudopalsy of the eyes are other 
features. Fine telangiectases appear on the exposed surfaces 

~ ~~ ~ ~ ~ ~ - ~ - - ~  D - .  

They are abnormally resistant to inhibition of DNA synthesis 
by ionizing radiation. The ATM gene is located on chromo- 
some llq22.3.Translocations are common in these patients, 
particularly for chromosomes 7 and 14.A high prevalence of 
ATM gene mutations has also been found in a diverse array 
of sporadic lymphopmliferative disorders. 

Early diagnosis can be difficult and the most frequent 
misdiagnosis is cerebral palsy. Persistently elevated levels of 
a-fetoprotein and carcinoembryonic antigen occur.These may 
be useful in early diagnosis. In culture, ataxia-telangiectasia 
fibroblasts are three times more sensitive to killing by ioniz- 
ing radiation, but not ultraviolet light. Evaluations for 
elevated a-fetoprotein and radiosensitivity of fibroblasts 
used to be the standard for diagnosis of this disorder, but 
immunoblotting the ATM protein expression is now possible. 

~p - - 

Ball LG, et al: Molecular basis of ataxia telangiectasia and 
related diseases. Acta Pharmacol Sin 2005;26:897. 

Chun HH, et al: Improved diagnostic testing for ataxia- 
telangiectasia by immunoblotting of nuclear lysates for ATM 
protein expression. Mol Genet Metab 2003;80:437. 

Goodarzi AA, et al. The mle of ATM and ATR in DNA damage- 
induced cell cycle control. Pmg Cell Cycle Res 2003;5:393. 

Gumv-Pause F. et al: ATM aene and lvmohoid rnalionancies. , . U~ ~~~ 

of the conjunctiva at about age 3. Nystagmus is present. ~ebkemia 264;18:238. - 
Telangiectases also appear later on the butterfly area of Koenig M: Rare f o n s  of autosomal recessive neurodegenera- 
the face, inside the helix, and over the backs of the ears tive ataxia. Semin Pediatr Neurol 2003;10:183. 
(Fig. 27-9), in the roof of the mouth, the necklace area, the Meyn MS: Ataxia-telangiectasia, cancer and the pathobioiogy of 
flexures, and over the dorsa of the hands and feet. Other the ATM gene. Clin Genet 1999:55:289. - 
stigmata are cafe-au-lait patches, hypopigmented macules, 
seborrheic dermatitis, premature graying and sparsity of the EPIDERMOLYS'S BULLOSA 
hair, and progeroid features. The skin tends to be dry and Epidermolysis bullosa (EB) is a group of rare genetic dis- 
coarse, and in time becomes tight and inelastic, as in orders that have in common the formation of blisters in 
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Box 27-1 Inherited types of epidermoiysis bullosa (EB) I 
lntraepidennal 

EB simplex, generalized (Koebner) 
rn EB slmplex, localized (Weber-Cookayne) 

EB herpatiformis (Dowiing-Meara) 
rn EB simplex (Ogna) 
rn EB simplex with mottled pigmentation 

EB with muscular dystrophy 

Junctional (intralamina lucida) 
Junotlon EB (JEB) amphicans qeneralisata gravis (Herlitz, I - 
EB letalis) 

m JEB amphicans generalisata mitis 
rn JEB atrobhicans iocalisata 
rn JEB atmphlcans lnversa 

JEB pmgresslva 
rn JEB with pylorlc atresia 

Generalized atrophic benign EB (GABEB) 
rn Cicatrlclal junctional EB 

Dermolytio or dystrophic (sublamina densa) I 
1 Oominant forms 

Dystmphic EB, hyperplastic variant (Cockayne 
Touralne) 

rn Dystrophic EB, albopapulold varlant (Pasinn 
rn Bart syndrome 

Transient bullous denoiysls of the newborn 
m Acmkeratotic poiklloderma (Weary-Kindler) 

L ileoessive forms 
rn Generailzed (gravis or mltis) 

Locallzed 
Inverse 

Epidermoiyls bullosa 
simplex. 

response to minor physical injury. Treatment consists of 
prevention of trauma, decompression of large blisters, and 
treatment of infection. EB acquisita is an autoimmune 
disease, discussed in Chapter 21. 

The inherited types of EB are classified as in Box 27-1. 
Internal involvement may occur in several of these sub- 

types of EB. Esophageal and laryngeal complications are seen 
primarily in recessive dystrophic EB, but may be present in 
junctional EB (Herlitz). Pyloric atresia is reported to occur in 
junctional EB. Ocular lesions may be severe in dystrophic 
EB, and mild lesions have been reported in simplex and 
junctional disease. 

Clinical findings and routine histologic features overlap, 
and accurate diagnosis depends on genetic mutation 
mapping, electron microscopic studies or immunofluorescent 
mapping. The latter two can identify the level of the epi- 
dermal separation, and in addition may define other defects, 
such as absence of anchoring fibrils or hypoplasia of hemi- 
desmosomes. In recessive dystrophic EB, electron micro- 
scopy reveals the cleavage is below the basal lamina and that 
anchoring fibrils are diminished or absent. 

Immunofluorescent mapping may define the level of the 
split without resorting to electron microscopy. By staining 
biopsy specimens for normal components of the basement 
membrane zone, such as bullous pemphigoid antigen, 
laminin, type IV collagen, or LDA-1 antigen, the level of the 
split may be determined by whether the antigen localizes at 
the roof or  base of the blister. In simplex types, all of these 
components will be at the base; in dystrophic types, all will 

Fig. 27-11 Epidermolyis bullosa simplex. 

be at the roof; and in junctional types bullous pemphigoid 
antigen will be on the roof, while type IV collagen and LDA- 
1 will be at the base. I<F-1 has been found to be absent or 
diminished in dystrophic EB. The specific keratin abnormal- 
ities along with the abnormal genes have been identified for 
many of these disorde~s. Many types of EB simplex are 
caused by defects in genes encoding for keratins 5 and 14. 
In junctional EB there are defective genes encoding for 
kallidinllaminin 5. Dystrophic forms result from mutations in 
typeVII collagen gene COL7A1. 

lntraepidermal Forms 
Epidermolysis Bullosa Simplex (Koebner) The 
generalized type of EB simplex (EBS), dominantly inherited, 
with complete penelrance, occurs in 1 in 500,000 births. It is 
characterized by the development of vesicles, bullae, and 
milia over the joints of the hands (Rg. 27-10), elbows, knees, 
and feet (Fig. 27-11), and other sites subject to repeated 
trauma. The child is affected at birth or shortly thereafter, 
with improvement within the first few months, only to recur 
when the child begins crawling or later in childhood. The 
blistering is worse during the summer and improves during 
the winter. The lesions are sparse and do not lead to severe 
atrophy. Tke Nikolsky sign is negative. Usually the mucous 
membranes and nails are not involved. EBS is usually milder 
than other forms of EB. 



Inherited as an autosomal-dominant trait, EBS is a disease 
in whlch keratin gene mutations cause the production of 
defectrve intermed~ate filaments, whlch lead to epidermal 
basal cell frag~lity and subsequent blistering. Gene mutations 
produce abnormalities in keratins 5 and 14, keratins 
expressed m the basal cell layer. Patients heterozygous for 
abnormal keratm 14 have blister~ng hmited to the hands and 
feet, but homozygotes have more severe and widesplead 
blistering of the skin and mucous membranes. 

Separat~on occurs through the hasal cell layer. Rnbblng 
skin wlth an eraser may lead Lo a subclimcal lesion that 
demonstrates the sp l~ t  histologically. 

Localized Epidermolysis Bullosa Simplex Recurrent 
bullous eruption of the hands and feet (Weber-Cockayne) is 
autosomal-dominantly determined and appears in a chronic 
form in infancy or at times later in life. The lesions exacer- 

. . bate during hot weather and when the patient is subjected to 
prolonged walking or marching, as is experienced in military 
service. Hyperhidrosis may be an associated finding. In local- 
ized EBS, the bullae are intraepidermal and suprabasal, and 
healing occurs without scarring. 

Application of aluminum chloride hexahydme in anhydrous 
ethanol (Drysol) on the normal skin of hands and feet twice 
a day has been shown to reduce blistering in this form of EB. 
After 2 weeks of daily therapy the patient can be switched 
to once or  twice weekly applications. 

Epidermolysis Bullosa Herpetiformis (Dowling- 
Meara) In this autosomal-dominant vanant of EBS, active 
blisters wlth circ~nate configuration occur in mfancy. Mllia 
may develop, but there is no scarnng. The oral mucosa is 
involved. Nails are shed but may regrow, sometimes with 
dygrophy. Blisteiing lessens wrth age. Hyperkeratosis of the 
palms and soles may occur. Ilistologically, the split is through 
the basal layer, and tonofilaments are clumped on electron 
mlcmscopy. Polnt mutat~ons have been shown in keratin 5 
and 14 genes. 

Epidermolysis Bullosa Simplex (Ogna) Generalized 
bruising and hemorrhagic blisters occur. It is transmitted as 
an autosomal-dominant trait.At blrth there are small, acral, 
traumatic saagulnous blisten.The basal keratinocytes in this 
syndrome do not stain w ~ t h  antiplechn ant~bodles. 

Epidermolysis Bullosa Simplex with Mottled 
Pigmentation One Swedish family has been reported 
with autosomal-dominant EBS with congenital scattered 
hyper- and hypo-pigmented macules which fade slowly after 
birth.The remaining features are similar to those of general- 
ized EBS. Ultrastructural studies show vacuollzation of the 
basal cell layer. 

Epidermolysis Bullosa Simplex with Muscular 
Dystrophy There is a form of EBS associated with late- 
onset neuromuscular d~sease. It is Inherited as an autosomal- 
recessive tra~t.  There 1s widespread blistering at birth 
associated with scarring, milla, atrophy, nail dystrophy, 
dental anomalies, laryngeal webs, and urethral strictures. 
Progressive muscular dystrophy wlth weakness and wastlng 
begins in chrldhood or later. Th~s  disease is caused by a 
mutation in the plectin gene, with affected patients having 
absent plectin in their skin and muscles. 

Epidermolysis Bullosa 557 - 
Junctional Form* 
Junctional Epidermolysis Bullosa (Epidermolysis 
Bullosa Letalis, Epidermolysis Bullosa HerlitzJ In 
junctional EB, a rare type, which has autosomal-recessive 
transmission, severe generalized blistering may be present at 
birth, and extensive denudation may prove fatal within a few 
months. There is generalized blistering with relative sparing 
of the hands, and characteristic perioral and perinasal hyper- 
trophic granulation tissue. Eventually the lesions heal with- 
out scarring or milia formation, but erosions may persist for 
yean. Dysplastic teeth are common. Laryngeal and bronchial 
lesions may cause respiratory distress and even death.Addi- 
tional systemic complications include gastrointestinal tract, 
gallbladder, corneal, and vaginal disease. In patients who 
survive infancy, there is growth retardation, and moderate- 
to-severe refractory anemia is frequent. Separation occurs in 
the lamina lucida, as shown by electron microscopy. 

Herlitz junctional EB is caused by mutations in three 
genes: LAMA3, LAMB3, or LAMC2, which code for poly- 
peptide subunits of laminin 5. 

In addition to good wound care and control of infection, 
epidermal autoglaphs of cultured keratinocytes, isolated 
from clinically uninvolved skin and grown on collagen 
sponges, may be useful for chronic facial erosions. Complete 
re-epithelialization is achieved over 7 to 10 months. 

Junctional Epidermolysis Bullosa with qrloric 
Atresia Thls rare autosomal-recess~vely inherited form of 
junctional EB presents a t  birth with severe mucocutaneous 
fragility and gastric outlet obstmction. Even if the pylor~c 
atresla IS repaired, the neonates may die because of the 
severity of their skin disease. If they survive the neonatal 
period, the blistering diminwhes. Persistent scarnng of the 
urinary tract may occur, however, with stenosrs of the 
ureteral-ves~cular junction, requiring numerpus urologlc 
procedures.This syndrome is caused by a genetlc mutation in 
either the a 6  or  integrin genes (ITGA6 and ITGB4). This 
a6-P4 integrin complex is uniquely expressed on eplthellal 
surfaces. 

Generalized Atrophic Benign Epidermolysis 
Bullosa Most cases of generalized atrophic benign EB are 
charactenzed by onset at birth, generalized bllsten and 
atmphy, mucosal mvolvement, and thickened, dystrophic, or 
absent nails. Enamel defects ln deciduous and permanent 
teeth and atrophic alopecia are prominent features. Mult~ple 
cutaneous squamous cell carc~nomas have been reported. 
Cleavage is withln the lamina lucida, and hemidesmosomes 
are reduced or absent. The basal lamina, anchoring fibrils, 
collagen fibers, and dermal microfibril bundles are unaltered. 
Inheritance 1s autosomal recessive. In contrast to EB Herlitz, 
pattents often sumkve to adulthood. Studies have shown 
mutations ln the COL17A1 gene encoding for type XVII 
collagen (BPAg2), a transmembrane component of 
hem~desmosomes. 

Cicatricial Junctional Epidermolysis Bullosa In 
1985, Haber et a1 described another type of lunctional EB, 
which they named clcatricial junctional ep~dermolysls 
bullosa, because the blisters heal with scarring, which may 
produce syndactyly and contractures, and there is stenosis of 
the anterior nares, Electron microscopy reveals junctional 
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bullae with rudimentary hemidesmosomes. The bases of the 
bullae are covered by an intact basal lamma wlth normal 
anchonng fibrils. 

Dermolytic or Dystrophic Forms 
The cause of dystroph~c EB in both autosomal-dominantly 
and -recessively inherited forms is mutations in the COL7A1 
gene encod~ng for typeVII collagen. The anchoring fibrils in 
these patients are defectwe or deficient. 

Dominant Dystrophic Epidermolysis Bullosa On 
the extensor surfaces of the extremities, vesicles and bullae 
appear; these ale most pronounced over the joints, especially 
over the toes (Fig. 27-12), fingers, lcnuckles, ankles, and 
elbows. Spontaneous, flesh-colored, scarlike (albopapuloid) 
lesions may appear on the trunk, often in adolescence, with 
no previous trauma. The nails may be thickened. Usually the 
Nikolsky sign is present, and frequently the accumulated 
f lu~d in a bulla can he moved under the skin several centl- 
meters away from the or~grnal site. Heallng usually occurs 
w ~ t h  scarring and atrophy. Milia are often present on the 
rims of the ears, dorsal surfaces of the hands, and extensor 
surfaces of the arms and legs. 

The mucous membranes are frequently involved. Bullae, 
vesicles, and erosions are encountered on the buccal mucosa, 
tongue, palate, esophagus, pharynx, and larynx. The latter 
involvement is manifested by persistent hoarseness in some 
of these patients. There may be angular contractures at the 
ging~volabial sulcus and dysphagla from pharyngeal scarring. 
Scarnng on the tip of the tongue is typical. The teeth are 
normal. Usually the conjunctiva is not ~nvolved. 

Other changes include nail dystrophy, partial alopecia of 
the scalp, absence of body hair, dwarfism, and the formation 
of contractures and clawlike hands, with atrophy of the 
phalangeal bones and pseudosyndactyhsm.The albopapulo~d 
type (Pasini) is the more severe expression of dominant 
dystlophic EB The Cockayne-Touraine type is more limited 
in extent and severity, and no albopapulo~d lesions are seen. 

Histologically, a nonlnflammatoty subep~dennal bulla is 
generally present. On electron microscopy, cleavage occurs 
beneath the basal lamina, and anchoring fibnls are rudimen- 

Rg. 27-12 
Epidermolys~s 
bullosa, dom~nant 
dystrophrc. 

tary and reduced in number. In blistered areas they are not 
demonstrable. 

Autologous meshed split-thickness skin grafts and 
allogeneic cultured keratinocytes may be used in treating 
nonheahng skin defects. In many patients with dominant 
dystrophic EB, blistering reduces with tlme and only nall 
dystrophy may be present in adulthood 

Bart Syndrome Bart described congenital localized 
defects of the skm, mechanobhsters, and nail deformities 
wlth autosomal-dommant inheritance. Although the cl~n~cal 
and h~stologic picture of thls syndrome is one of a mildly 
scarring mechanobullous dermatosis with a favorable prog- 
nosis, assoclabons with mand~buloIacial dysostosis, renal 
aplasia, and congenital abno~,malltles of the lower extrem- 
it~es have been reported. Bart syndrome is a clin~cal variant of 
dominant dystrophic EB, based on identification of a defect 
in the COL7A1 gene (chromosome 3p) encoding for typeVII 
collagen. 

Transienf Bullous Dermolysis of the Newborn In 
1985, Hash~moto et a1 reported a newborn who developed 
blisters from every minor trauma. Separation was below the 
basal lamina, with degeneration of collagen and anchonng 
fib~ils. There was rapid healmg by 4 months of age. Nails 
were not damaged, and there was no scarring. 

They cons~dered as criteria for this entity: 1) veaculo- 
bullous lesions present at blrth or induced by frict~on; 2) 
spontaneous recovely at a few months of age; 3) no dystro- 
phic scars; 4) subepldermal blisters beg~nning in the dermal 
papillae; 5) ultrastructurally observed collagenolys~s and 
damaged anchoring fibrils; and 6) enormous dilation of rough 
endoplasmic reticulum, with stellate bodies of keratlnocytes 
m their vacuoles. 

The cause has been shown m one fam~ly to be a trans- 
version mutation in the COL7A1 gene encodlng for typeVII 
collagen, and it is therefole allelic with other vanants of 
dominant dystrophic EB. The mechanism for the transient 
nature of reduced amounts of typeVII collagen along the 
dermoepidermal junct~on remains to be defined. 

Acrokerafotic Poikiloderma (Kindler, Weary- 
Kindler) In 1954, Kindler reported a combination of 
poikiloderma congemtale and tmumatlc bliste~~ng of Lhe feet 
from mlnor trauma. It shares some clinical features w ~ t h  
dom~nant dystroph~c EB, but in the largest reported fam~l~al  
cluster, inheritance followed an autosomal-recessive pattern. 
Charactenstlc features include skin fragility with blistering, 
congenital acral bullae, generalized poik~loderma with prom- 
inent atrophy, photosensitivity, acral keratoses, severe pen- 
odontal disease, and phimosis. Pseudoainhum and sclerotic 
bands were reported in one case. The princ~pal h~stologic 
change is absence of elastic fibers ~n the papillary dermis and 
fragmented ones In the mld-dermis. Ultrastructural studies 
have shown replication of the lamina densa. 

Recessive Dystrophic Epidermolysis Bullosa 
(Hallopeau-Siemens) There are three variants of 
recesslve dystroph~c EB-generalized, locallzed, and inverse. 
The generahzed type has two variants: a mild or mitis form 
and the severe (Hallopeau-S~emens) variety.All forms result 
from mutations in the gene enc6ding type VII collagen, 
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Fig. 27-13 Epldermoiyis bullosa, recessive dystrophic type. 

COL7A1. Generalized recessive dystrophic EB in its mild 
(mitis) form has blisters limited primarily to the hands, 
feet, elbows, and lmees, and limited complications. The 
more severe variety characteristically begins at birth with 
generalized cutaneous and mucosal blistering. Digital fusion pfendner E, et progress in epidermolysis bullosa: the 
with encasement of the fingers and toes in scar tissues, phenotype spectrum of plectin mutations. Exp Dermatoi 
forming a "mitten-like" deformity (Fig. 27-13), is character- 2005;14:241. 
istic of the severe form of recessive dystrophic EB, occurring Sawamura D, et al: Epidermolysis bullosa: directions for future 
in up to 90% of patients by age 25. Dental complications research and new challenges for treatment. Arch Dermatol 
may be severe, such as rampant dental caries and micro- Res 2003:295(Suppl 1):S34. 
stomia. Esophageal stricture may be present. Anemia and Uitto J, et al: Progress in epidermolysis bullosa: from eponyms 
growth retardation are frequently seen in the most severe to molecular genetic classification. Clin Dermatol 2005;23:33. 
cases, and progressive nutritional deficiency can result in Woodley DT, et al: Epidermolysis bullosa: then and now. J Am 
fatal ~ardiomyopath~. Fatal systemic amyloidosis (AA type) Acad Dermatol2004;51:S55. 
has also been reported. There is a high risk of developing 
cutaneous squamous cell carcinomas (SCCs), with up to 50% FAMILIAL BENIGN CHRONIC PEMpHlGUS 
of patients affected by age 35. These SCCs may be multiple IHAILEY-HAILEY DISEASE) 
and can metastasize and-cause death. 

Treatment remains primarily palliative. Debilitating oral 
lesions produce pain, scarring, and microstomia. Aggressive 
dental intenrention is recommended. Nutritional support is 
of critical importance. Autologous meshed split-thickness 
skin grafts and allogeneic cultured keratinocytes have been 
shown to be useful in treating nonhealing cutaneous defects, 
or they may be used for closure after removal of large 
cutaneous malignancies. Family education and referral to 
DEBRA (Dystrophic Epidermolysis Bullosa Research 
Association of America, 5 West 36 th Street, Room 404, New 
Yorlt, NY 10018, www.debra.org) is strongly recommended. 

In 1939, Hailey and Hailey described a familial disease 
characterized by persistently recurrent bullons and vesicular 
dermatitis of the sides of the neck, axillae, and flexures 
(Fig. 27-14). The eruption may remain localized or may 
become widespread. Usually, intact blisters are not evident. 
Instead, the lesions appear as macerated plaques with a 
reticulated pattern of fissuring. Lesions may become thickly 
crusted and may resemble impetigo. Sometimes the center 
becomes dry and crusted and there is an actively inflamma- 
tory border that spreads peripherally, producing circinate 
and figurate patterns.The onset is usually in the late teens or 
earl" 20s. - -- , 

The condition is typically worse during the summer. 
Lesions tend to recur at sites of prior invo1vement.A papular Beiio YM, et al: Management of epidermolysis bullosa in infants 

and children. Clin Dermatol 2003;21:278. variant in the genital area has been described, simulating 
Eady RA: Epidermolysis bullosa: scientific advances and condylomata. There may be tenderness and enlargement of 

therapeutic challenges. J Dermatol 2001;28:638. the regional lymph glands caused by secondary bacterial 
Ferrari S. et al: Gene theraov ao~roaches for eoidermolvsis infection. Involvement of the esophagus, mouth, and labia , , ~ . ~ ,  , > ~ 

bullosa. Clin Dermatol 2005:23:430. majora is rare. Hailey-Hailey's disease is inherited in an 
Mitsuhashi Y, et al: Genetic abnormalities and clinical classifi- autosomal-dominant manner. Thirty percent of patients 

cation of epidermolysis bullosa. ~~~h ~ ~ ~ ~ t ~ i  R~~ 2003; express new mutations.The disease is due to a genetic defect 
295(Suppl 1):529. in a calcium ATPase (ATP2C1) on chromosome 3q21. 

Palier AS: In this issue: The complexities of epidermolysis In predisposed persons with Hailey-Hailey's disease, skin 
bullosa "simplex". J invest Dermatol 2004;122:vi. trauma, bacterial or fungal infection, and dermatoses may 

Penagos H, et al: Kindler syndrome in native Americans from trigger lesions. Sunburn may also exacerbate the disease. 
Panama. Arch Dermatol 2004:140:939. Widespread bullous lesions may occur in response to drug 
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eruptions, ano oe m~soiagnosed Bs tbxlc epliPermaT necmlysls. 

The histopathologic picture is unique. There is acanthosis 
and full-th~ckness acantholysis resembling a "d~lapidated brick 
wall " The basal cell layer remains attached to the dermis. 

The treatment of Hailey-Hailey 1s difficult. Many cases 
Improve wlth the use of systemic antibiotics effective against 
Staphyloco~cus aureus, topical clindamyc~n, antifungal 
agents, or mupirocin. Corticosteroids, administered topically, 
systemically, or both, have shown response. Cyclosporin, 
oral retinoids, topical calcineurln inhibitors, top~cal calcltriol, 
botulinum toxin, photodynamic therapy, and dapsone have 
been used m severe cases. Dermabrasion and CO, laser 
vaporization have been shown to be effective, as the epi- 
dermis heals from uninvolved adnexal structures. Grafting 
has been helpful in the most severe forms of the dlsease. 

Bianchl L, et al: Treatment of Hailey-Hailey's disease with topical 
calcitriol. J Am Acad Dermatol 2004;51:475. 

Hwang LY, et al: Type 1 segmental manifestation of Hailey- 
Hailey's disease. J Am Acad Dermatol2003;49:712. 

Mak RK, et al: Haiiey-Halley disease failing to respond to 
treatment. Clin Exp Dermatol 2005;30:598. 

Rabeni EJ, st al: Effective treatment of Hailey-Hailey's disease 
with topical tacrolimus. J Am Acad Dermatol 2002;47:797. 

Racz E, et al: Novel mutations In the ATP2C1 gene In two 
patients with Hailey-Hailey's disease. Clin Exp Dermatol 
2005:30:575. 

Ruiz-Rodriguez R ,  et al: Photodynamic therapy with 5- 
aminolevulinic acid for recalcitrant familial benign pemphigus 
(Hailey-Halley disease). J Am Acad Dermatol 2002;47:740. 

Sand C, et ai: Topical tacrolimus ointment is an effective therapy 
for Hailey-Hailey's disease. Arch Dermatol2003;139:1401. 

DISORDERS OF CORNlFlCATlON 
(ICHTHYOSES AND ICHTHYOSlFORM 
SYNDROMES) 
The term ichfhvosis is derived from the Greek word ichthvs, 
meaning "fish." Ichthyosis is not one disease but a group of 
dlseases in which the homeostatic mechanism of ep~dermal 
cell kinetics or differentiation is altered, resulting in the 
cl~nlcal appearance of scale. Because these d~sorders 
manifest as abnormal diflerentiation of the epidermis, the 
term d~sorde~s of cornzficatio?z 1s preferred to ichthyosis. 

Treatment 
Symptomatic treatment with alphahydroxy acids, such as 
lactic acid or 12% ammonium lactate lotion, is helpful. 
Patients with atopic dermatitis and ichthyosis vulgaris may 
find that these products sting. Other compounds with hydrat- 
ing and keratolytic properties are also beneficial. Creams 
containing 10% urea are effective humectants. Widespread 
use of topical salicylic acid in children may lead to salicylism, 
and salicylic acid products are best reserved for localized 
thicker areas, when 40% urea has failed. Baths may help 
by hydrating the horny layer, but the water must be sealed 
in with an evaporation barrier such as white petrolatum. 
Topical calcipotriene ointment has proved effective in a 
variety of ichthyoses.Application of a 40% to 60% solution 
of propylene glycol in water under an occlusive suit removes 
the scales. Prwplyene glycol can produce renal failure and 
cardiac toxicity when given systemically, but few reports of 

patients benefit from the use of a sauna suit even without the 
use of propylene glycol. 

lchthyosis Vulgaris 
Ichthyosis vulgaris is autosomal-dom~nantly inherited and is 
characterized by onset in early childhood, usually between 3 
and 12 months of age, with fine scales that appear "pasted- 
on" over the entire body.Vary~ng degrees of dryness of the 
skin may be evident. The scales are coarser on the lower 
extrem~ties than they are on the trunk.The extensor surfaces 
of the extremit~es are most prominently involved. The 
axillary and gluteal folds are usually not involved. Although 
the antecubital and popliteal fossae are usually spared by 
lchthyosis vulgaris, atopic changes may be present, as these 
disorders are frequently associated. Accentuated skin 
markings and hyperkeratosis of the palms are common 
features. I<eratosis pilarls is frequently associated. The scalp 
is involved, with only slight scaling Keratotlc leslons may be 
found on the palmar creases (keratosis punctata). Atopy 
manifested as hay f e ~ r ,  eczema, asthma, or urticaria is 
frequently present. The course is favorable, with limited 
findings by the time the patient is an adult. 

Histologically, there is a moderate degree oi compact 
eosinophilic orthokeratosis.The granular layer is reduced or  
absent, and keratohyal~n granules may appear spongy or 
fragmented on electron microscopy. The spinous layer is of 
normal thickness. Filaggrin is reduced in involved epldennis, 
and pmfilaggrin mRNA is unstable in keratmocytes.This is a 
retention hyperkeratosis, with a normal rate of epidermal 
turnover. 

The differential diagnosis lncludes severe xerosis, X-hnked 
~chthyosis, and acquired ichthyosis. 

X-Linked lchthyosis 
X-hnked ichthyosis is transmitted only to males by 
heterozygous mothers as an X-linked recessive trait. This 
conditton results from a deficiency of steroid sulfatase (aryl 
sulfatase C), and occurs once m every 2000 to 5000 male 
births. Onset is usually before 3 months of age.The children 
are commonly born vla cesarian section, wlth failure of 
progression of labor owlng to a placental sulfatase deficiency. 
Scales are dark, large, and prominent on the anterior neck, 
extensor surfaces of the extremities (Figs 27-15 and 27-16), 
and Lhe trunk.The sides of the neck are invariably involved, 
giving the child an unwashed look. The elbow and knee 
flexures are relat~vely spared, as are the face and scalp; the 
palms and soles are nearly always spared. 

Fig. 27-15 X-ilnked lchthyosls. 
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Fig. 27-16 X-lmkc 
ichthyosis. 

The condition may be confused with ichthyosis vulgans, 
but typically has darker scales and demonstrates dramat~c 
clearing during the summer months.A diagnosis of X-linked 
lchthyosis is likely if the abdomen IS more mvolved than the 
back and if the ichthyosis extends down the ent~re dorsum of 
the leg. Keratosis pilaris is not present, and the incidence of 
atopy is not increased. Corneal opac~ties (which do not affect 
visron) are seen by slit-lamp examination on the posterior 
capsule or  Descemet's membmne in about 50% of affected 
males and female carrlers.Another extracutaneous feature is 
a 12% to 15% incidence of cryptofchidism and an indepen- 
dently mcreased risk of testicular cancer. Unlike ichthyosis 
vulgaris, X-linked ichthyosis does not improve mth age, bul 
gradually worsens in both extent and seventy. 

There is usually a deletion at Xp22.3, and steroid sulfatase 
is lack~ng in fibroblasts, leukocytes, and keratmoeytes. The 
diagnosis can be confirmed by lipoprotein electrophoresis, 
because the increase in cholesterol sulfate makes the 
low-density lipoproteins (LDLs) mlgmte much more rapidly, 
and cholesterol sulfate is elevated in serum, erythrocyte 
membranes, and kemtin.The reduced enzyme achvity can be 
assessed in fibroblasts, keratinocytes, leukocytes, and 
prenatally in amniocytes. 

Multiple Sulfatase Deficiency 
Patients with multiple sulfatase deficiency d~splay an overlap 
of steroid sulfatase deficiency, mucopolysaccharidosis, 
and metachromatic leukodystrophy.The scaling is sometimes 
mllder than X-linked recessive ichthyosis. There may be 
developmental delay, spastic quadriparesis, and coarse faaal 
features. Hisrologic examination shows hyperkeratosis with a 
normal granular cell layer.This autosomal-recessive disorder 
is caused by a lack of 6r deficiency in all known sulfatases. 

1 7  Collodion 

Autosomal-Recessive lchthyosis 
Biochemical and genetlc studies have helped to define the 
specific subtypes. Clinical features often overlap, and in the 
past, the severity of the disease determined the classification. 
Identification of specific defects, such as transglutaminase 1, 
and profiIaggrin/filaggrin are important to define each dis- 
order, and are the basis for classification of ichthyotic 
disorders. 

Lamellar lchthyosis Lamellar ichthyos~s is present at 
birth or  becomes apparent soon after, and almost always 
involves the entire cutaneous surface. Usually a collodion- 
like membrane encases the baby at birth, then desquamates 
over the first 2 to 3 weeks of life.The ensumg ichthyosis 1s 
characterized by large (5-15 mm), graylsh-brown scales, 
which are stnkingly quadrilateral, free at the edges and 
adherent m the center, In severe eases, the scales may be so 
tltick that they are like armor plate. Moderate hyperkefatosls 
of the palms and soles 1s frequently present.The follicles in 
most instances have a craterifom appearance. Ectropion is 
almost always present and is a helpful diagnostic sign. 

Lamellar ichthyosis is Inherited as an autosomal-recessive 
trait. About half the patients have decreased or absent 
transgl~~ammase 1 (TGM1) act1vity.ALOXF.3 andALOX12B 
mutat~ons can produce a similar appearance. Lamellar ich- 
thyosis type 2 has been associated with mutations in the 
ABCA12 gene. 

In addit~on to the topical agents recommended for the treat- 
ment of other ichthyoses, tazarotene (Tazorac) and orally 
administered retinoids can improve symptoms. The adverse 
effects of prolonged oral retinoid therapy make their use for 
long-term maintenance therapy difficult. 

Nonbullous Congenital lchthyosifwm Erythro- 
derma Most infants wlth nonbullous congenital ichthyo- 
siform erythrodenna are born enclosed in a constricting 
parchment- or collodion-like membrane (Fig. 27-17). 
They also have ectropion of the eyelids, which has led to 
confusion with lamellar ichthyods, and at one time the term 
lamellar ichthyosis was used for almost all patlents with 
nonbullous autosomal-recessive ichthyoses. As mutations in 
TGM1, ALOXU of ALOX12B can lead to either congenital 
ichthyosiform erythroderma or lamellar ichthyoses, the 
separation of the entities is largely on the basis of the clinical 
phenotype. 
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Within 24 h after birth, fissuring and peeling begin, and Layton J. A review oTharlequin ichthyo$fs. Reonatat Wetw 2805; 

large keratinous lamellae are cast off in 10  to 14 days, coinci- 24:17. 
dent with rapid improvement. As the membrane is shed, Lucker GI? et al: Topical iiamzole in ichthyosis: a doubleblind, 
underlying redness and scaling are apparent. Generalized left-right comparative study followed by a long-term 
involvement is the rule, including the face, palms, soles, and maintenance study. Br J Deramatol 2005;152:566. 
flexures. Cicatricial alopecia, nail dystrophy, and some ectro- Marulli GC, et a/: Type I lamellar ichthyosis improved by 
pion are common. Scales may be large and platelike on the tazamtene O.'% gel. ExP DematOl 2003:28:391. 
legs but are likely to be fine on the trunk, face, and s c a l p . ~ e  Shwayder T, et al: Neonatal skin barrier: structure, function, and 
condition has been found in association with neutral lipid disorders. Oermatol Ther 2005;18:87. 
storage disease. 

Histologically, parakeratosis and inflammation are seen Epidermolytic Hyperkeratosis 
more frequently in congenital ichthyosiform erythroderma (BUIIOUS lchthyosiform Erythroderma) 
than in lamellar ichthyoses. The stratum corneum is usually An autosomal-dominantly inherited disorder, epidermolytic 
thicker in lamellar ichthyoses, and is usually not hyperkeratosis (EHK), or bullous congenital ichthyosiform 
parakeratotic. erythroderma, is usually manifested by blisters at or shortly 

after birth. Later, thickened, horny, warty or spine-like, 
Harlequin Fetus Harlequin fetus is a severe disorder ridged scales predominate (Fig. 27-19). They are particularly 
that affects the skin in utero, causing thick, horny, armor-like prominent at the flexures.There is remarkable heterogeneity, 
plates covering the entire surface (Fig. 27-18). The ears particularly in regard to the degree of hyperkeratosis, the 
are rudimentary or absent, and eclabium and ectropion are extent of body surface involvement, presence or absence of 
severe.The child is often stillborn or dies soon after delivery; erythroderma, and palm and sole involvement. Epidermal 
however, with aggressive management, there have been long- nevi of the epidermolytic type are mosaic expressions of 
term survivors. These survivors develop features of congen- epidermolytic hyperkeratosis. 
ital ichthyosiform erythrodema or lamellar ichthyosis. Epidermolytic hyperkeratosis is caused by mutations 
Absent or abnormal lamellar granules, a lack of extracellular in the genes for keratins K1 and IC10. Keratin distribution 
lipid lamellae, and lipid droplets in the stratum corneum have patterns in keratinocytes are abnormal, suggesting that there 
been reported. Abnormalities of problaggrin, and K6 and is an altered assembly process of comified cell envelopes in 
K16 expression have been reported. Recessive inheritance has epidermolytic hyperkeratosis. 
been favored, and is supported by reports of consanguinity. Histologically, the lesional skin demonstrates compact 
Some reports suggest a dominant mutation with parental hyped<eratosis.The granular layer is markedly thickened and 
mosaicism. contains coarse keratohyaline granules. Epidermal cells 

detach in the granular cell layer and may appear disrupted. - - - -- 

Akiyama M, et al: The clinical spectrum of nonbulious congenital Electron microscopy reveals the formation of perinuclear 
ichthyosifom erythrodema and lamellar ichthyosis. clin haloes. These findings allow  ren natal diagnosis by fetal skin 
Dermatol2003:28:235. biopsy. Epidermolytic hyperkeratosis has been described as 
- ~ ~ 

~ i ~ i ~ ~ ~ ~ ~ ~  JJ, et ~ ~ h ~ h ~ ~ ~ i ~ :  etloloov, diaonosis, and an incidental finding in normal skin, skin adjacent to benign - 
management: Am J Ciin ~ e t k a t o l 2 0 0 3 ; ~ ~ i .  and malignant epidermal tumors, and normal oral mucosa. It 

may be more commonly seen in association with dysplastic 
nevi than with banal nevi. 

Fig. 27-18 Harlequin Short intensive therapy with high-dose vitamin A I fdllq (750,000 U ofAquasolA daily) for 2 weeks produces modest 

h.: 

Ffg. 27-19 Epidemolytic hyper!ieratosis. (Courte 
v m a )  
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clinical improvement. Others have tried administering sys- 
temic retino~dq w ~ t h  similar results; however, the patient's 
blistering may worsen, desp~te clinical ~mprovement of the 
scales. Decisions regarding systemic retinoid therapy must 
therefore be made on a case-by-case basis. Application of 
0.1% retinoic add (Retin-A cream) has been used successfully. 
Pyogenic infection is a common problem, and appropriate 1 
antibiotics should be administered.A water solation of 10% 
glycerin and 3% Iactlz add applied to wet skin can result 
in clinical improvement. The disease tends to become less 1 
severe with age. 

Conlln PA, et al: Epidermolytlc hyperkeratasis associated wlth 
melanacytic nevi: a report of 53 cases. Am J Dermatopathol 
2002,24:23. 

Lacz NL, et al: Epidermolytic hyperkeratosis: a keratin 1 or 10 
mutattonal event. lnt J Dermatol 2005;44:1. 

lchthyosis Bullosa of Siemens 
Once classified as a subtype of epidermolytic hyperkeratosis, 
this condition is characterized hv a lack of ervthema. rela- 
tively mild hyperkeratosis usuall<limited to th;flexurek, and clitical all hypotheses of its Pedlatr Dermato, 
superficial molting or peeling of the skin (the "mausemng" 2002:19:67. 
phenomenon). Ichthvosis bullosa of S~emens is caused by 
mutations in the gene for keratin 2e lchthvosis Linearis Circumflexa - 

Ichthyosis linearis circumflexa is an inherited autosomal- 
recessive disorder of cornification in which migratory 

~ u g a  Y, et al: Hot spot mutations in keratin 2e suggest a annular and polycyclic patches occur mg. 27-20). It may 
correlation between genotype and phenotype In Patients with first appear as severe congenital generalrzed exfoliative ichthyosis buiiosa of Siemens. Exp Dermatol 2000;9:11. ewthroderma. Later, lesions   red om in ate on the imnk and 

Restrictive Dermopathy 
Restrictive dermopathy is a rare, lethal, autosomal- 
recessively inherited disease characterized by abnormal 
facies, tight skm, sparse or absent eyelashes, and secondary 
joint changes. Virtually all cases are associated with poIy- 
hydramnios, redueed fetal movements, and premature 
delivery. Infants exhibit a fixed facial expression, with 
blurring of groove between nose and cheek, sometimes 
described as an "Asiatic porcelain doll" appearance. Patients 
also exhibit micrognathia, mouth in the "O"ppasition, rigid 
and tense skin with erosions and denudations, and multiple 
joint contractures. Some patients have wide cranial sutures, 
small pinched nose, low-set ears, minnstom~a, rocker-bottom 
feet, scaly skin, and respiratory insufficiency. Pulmonary 
hypoplasia, microcolon, vessel transposition, natal teeth, 
edmpion, submueous cleft palate, hypospadias, urethral 
duphcation, dysplasia of clavicles, adrenal hypoplasia, and 
an enlarged placenta with short umbilical cord may be noted. 
Histopathologic features inclucTe hyperkeratosis, 
parakeratosis, abnormal keratohyaline granules, and 
effacement of the rete ridge pattern-The dermis is attenuated 
with collagen fibers parallel to the epidermis, resembling a 
scar or tendon. Elastic fibers are absent. The subcutis 
demonstrates hypoplastic eccrine and sebaceous glands. 

Armhrust S, et el: Restrictive dermopathy assoc~ated with trans- 
position of the great arteries end microcolon: a rare neonatal 
entity with new symptoms. Aroh Dermatol2005;141:611. 

Nqsten TE, et al: Restrictive demopathy: a case report and a 

extremities, and appear as a polycyclic serp~ginous eruption 
characteerized by constantly chanpng patterns. In about 
a week the lesions attain then maximum diameter and 
involute, leaving no atrophy, scaning, or pigmentation.The 
lesions may clear almost completely during the summer. 
Most patients are found to have bamboo hair (trichorrhexis 
mnvaginata). The association of ichthyosiform dermatitis, 
hair abnormality, and atoplc diathesis is called Netherton 
syndrome. Because of coex~stent atopic dermatitis, the scalp, 
face, and eyebrow regions are erythematous and scaly, Hairs 
may fracture below the surface of the scalp, so that the 
patrent appears bald. Mutations in SPINKS, which encodes 
the serine protease inhibitor Ka~azal-type 5 protein, have been 
identified in Netherton syndrome. 

Histologic examination shows hyperkeratosis, parakerato- 
sa, and acanthosis.The granular layer is typically absent. 

Ac~tmtin bas been effective in some patients, but should 
be avoided in erythrodermic neonates and long-term use is 
limited by toxicity.Topica1 tacmlimus has also been reported 
as effective, but in one report, three patients treated twice with 
0.1% tacrolimus ointment were found to have significant 
tavolimus blood levels. Although none of these patients 
developed slgns or symptoms of toxic effects, monitoring of 
blood levels is advised if tacrolimus is used in this setting. 

Allen A, et al: Significant absorption of topioai tecmllmus in 3 
patlents Mnth Netherton syndrome. Arch D@imatol2001;137:747. 

Bitoun E, et al: Netherton syndrome: disease expression and 
spectrum of SPINKS mutations in 21 families. J Invest 
Dermatol2002;118:352. 
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fully treated with topical tacmlimus. J Am Acad Dermatol autosomal recessive inheritance, localized to chromosome 
2000;42:520: 17~11.2 .  These patients have a fibroblast and leukocyte 

deficiency in fatty aldehyde dehydrogenase. 
Neutral Lipid Storage Disease 
Dorfman-Chanarin syndrome is a rare autosomal-recessive 
disorder characterized by an ichthyosiform eruption, Huag S, et al: Adeno-associated virus vectors are able to restore 

fatty aldehyde dehydrogenase-deficiency. Implications for myopathy, and vacuolated leulcocytes. Lipid vacuoles are gene therapy in Sjorgren-Larsson syndmme. Arch Dermatol present in all circulating granulocytes and monocytes, as well Res 2005;296:568, 
as dennal fibroblasts' Schwann smooth Willemsen MA, et al: Clinical, biochemical and molecular genetic 
and sweat gland cells. Other organ systems, such as the ~haracteristics of 19 patients with the Sjbgren-Larsson CNS, liver, muscles, ears, and eyes, may also have deposits. syndrome, 2001;124:1426. 
Associated cutaneous disorders include poikiloderma 
atrophicans vasculare and bullous congenital ichthyosiform 
erythroderma.The disorder is caused by a regulatory defect 
that alters the rates of synthesis and degradation of the 
major cellular phospholipids, particularly triacylglycerol- 
derived diacylglycerol. Electron microscopic findings show 
electron-lucent globular inclusions in lamellar structures. 
Dietary intervention, with modulation of dietary fats, has 
been shown to aid in controlling the disease. 

Refsum Syndrome 
Refsum syndrome (heredopathia atactica polyneuritiformis) 
is an autosomal-recessively inherited ichthyosis with atypical 
retinitis pigmentosa, hypertrophic peripheral neuropathy, 
cerebellar ataxia, nerve deafness, and various electrocardio- 
graphic changes.The ichthyosis resembles ichthyosis vulgaris. 
It may he generalized or localized to the palms and soles. It 
is of delayed onset and shows lipid vacuoles in the basal 
layer. The epidermal cell turnover rate is increased. Bio- 
rhemicallv the diseaze is a neroxisomal disorder character- -......-- ~~.. , --- -- 

~~ Pens-Penabad C, et al: Dorfman-Chanarin syndrome (neutral ized by excessive accumulation of phytanic acid, pristanic 
lipid storage disease): new clinical features. Br J Dermatol acid, alld picolenic acid in fatty tissues, myelin sheaths, heart, 
2001;144:430. kidnevs and retinal tissues. The disease is caused bv a defi- 

lchthyosis Follicularis 
Ichthyosis follicularis is characterized by noncicatricial 
universal alopecia, severe photophobia, and generalized 
cutaneous follicular projections that are flesh-colored and 
spiny. There is xerosis of nonspiny skin, and absence of 
sebaceous glands has been noted histologically. Hepato- 
splenomegaly, undescended testicles, nail dystrophy, inguinal 
hernia, short stature, seizures, psychomotor developmental 
delay, digital anomalies, and ptosis have been reported. 
It has also been called ichthyosis follicularis, alopecia, and 
photophobia (IFAP) syndrome. Males outnumber females 
5:l.The main considerations in differential diagnosis are the 
keratitis-ichthyosis-deafness (KlD) syndrome and keratosis 
follicularis spinulosa decalvans (KFSD). The disorder may 
be transmitted by an X-linked recessive gene, although an 
autosomal-dominant form has also been reported. 

~- - - 

Alfadiey A, et al: lchthyosis follicularis: a case report and review 
of the literature. Pediatr Dermatol 2003;20:48. 

Megarbane H, et al: lchthyosis follicularis, alopecia, and photo- 
phobia (IFAP) syndmme: rsportof anew family with additional 
features and review. Am J Med Genet 2004;124A:323. 

Sjogren-Larsson Syndrome 
Sjogren-Larsson syndrome is characterized by ichthyosis, 
spastic paralysis, oligophrenia, mental retardation, and a 
degenerative retinitis. The ichthyosis is usually generalized, 
w ~ t h  little or no involvement of the scalp, hair, or nails.There 
is a flexural and lower abdominal accentuation. The central 
face is spared, eclropion is unusual, and palms and soles 
are involved. Beginning by the age of 2 or 3, there is spastic 
paralysis consisting of a stiff, awkward movement of the 
extremities. Electron microscopy reveals promment Golgi 
apparatus and increased numbers of mitochondr~a in 
keratinocytes. Usually, a severe mental deficiency 1s present. 

ciency of phytanolyllpristanoyl-CoA-hydroxilase. In most 
patients, mutations in the PHYH gene have been identified, 
and a second locus has been found on chromosome 6q22-24 
with mutations in PEX7 (a gene also associated with rhizo- 
melic chondrodysplasia punctata type 1). Dietary rest~iction 
of phytanic acid-containing vegetables can lead to an 
improvement of neurologic symptoms, but does not affect 
retinal changes. Unfortunately, in many patients, dietaly 
restriction is not sufficient to prevent acute attacks or stabil- 
ize the progressive course.The acids are localized within very 
low-density lipoprotein (VLDL), LDL, and high-density lipo- 
protein (HDL) particles, and may be removed by extra- 
colporal LDL-apheresis. 

Straube R, et al: Membrane differential filtration is safe and 
effective for the long-term treatment of Refsum syndmme- 
an update of treatment modalities and pathophysiological 
cognition. Transfus Apheresis Sci 2003;29:85. 

van den Brink DM. et al: Identification of PEX7 as the second aene - - - 
~nvoived in Refsum d~sease. Am J Hum Genet 2003;72.471. 

Rud Syndrome 
Rud syndrome is characterized by ichthyosis, hypogonadism, 
small stature, mental retardation, acanthosis nigricans, epi- 
lepsy, macrocytic anemia, and, rarely, retinitis pigmentosa. 
Most kindreds have shown autosomal-recessive inheritance 
and may be atypical variants of well-described disorders, 
such as Sjogren-Larsson syndrome or Refsum syndrome, 
rather than representing a distinct inherited disorder. Some 
patients have X-linked steroid sulfatase deficiency. 

Rajagopalan B: Non-bullous ichthyosiform erythmderma asso- 
ciated with retinitis pigmentosa. Am J Mad Genet 2001;99:181. 

Stoil C, et al: A syndrome of congenital ichthyosis, hypo- 
gonadism, small stature, facial dysmorphism, scoliosis and 
myogenic dystrophy. Ann Genet 1999;42:45. 
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Keratitis-lchthyosis-Deafness Syndrome 
The KID syndrome (Senter syndrome) is characterized by 
vascularization of the cornea, an extensive congenital 
ichthyosiform eruption, neurosensory deafness, reticulated 
hyperkeratosis of the palms and soles, hypotrichosis, partial 
anhidrosis, nail dystrophy, and light heel cords. Dtstinctlve 
leathery, verrucoid plaques involve the central portlon of 
the face and ears. These changes, with absent eyebrows and 
eyelashes, and furrows about the mouth and chin, give the 
children a unlque facies.The drsorder is related to missense 
mutations in the GJBZ gene that encodes connexin-26 
(Cx26). Most cases are sporadic. 

Isotretinoin treatment may exacerbate and promote 
corneal vascularization. Treatment with acitretin has been 
reported to clear the hypelkeratotic ichthyotic lesions with 
little effect on  the cornea or hearing. Cyclosporin A eye 
drops have been used to treat corneal neovascularization, 

Mohrenschlager M, et al: Add~tional aspects of keratrcs, 
ichthyosis, and deafness (KID) syndrome. Pediatr Dermatol 
2004;21:518. 

Sahoo B, et al: KID syndrome: response to acitretin. J Dermatol 
2002;29:499. 

Congenital Hemidysplasia with lchthyosiform 
Erythroderma and Limb Defects Syndrome 
Present at birth, congenital hemidysplasia with ichthyosi- 
form erythrodema and limb defects (CHILD) syndrome is 
characterized by unilateral inflammatory epidermal nevi and 
ipsilateral 11mb hypoplasia or limb defect. Features may vary 
widely, from complete absence of an extremity to defects 
of internal organs involving the musculoslceletal, cardio- 
vascular, or central nervous systems. It is believed to be X- 
linked dominant and lethal in hemizygous males. Survival in 
males has been reported as a result of mosnicism. In females, 
Lyonization may pmduce cutaneous patterns following the 
lines of Blaschko, similar to inconhnentia pigmenti os X- 
linked dominant chondrodysplasia. The pathogenesis is 
related to mutations in the gene NSDHL that is localtzed at 
Xq28 and involved in cholesterol metabolism. When uni- 
lateral eprdemal nevi show features of verrucfom xanthoma, 
CHILD syndrome should he suspected.The CHILD nevus is 
distinguished by ptychotmpism (flexural involvement), waxy 
yellowish scaling, lateralization showing both diffuse and 
linear involvement, and the presence of foamy macrophages 
in the dermal papillae. 

Bittar M, et al: CHILD syndrome avant ia lenre. J Am Acad 
Dermatol 2rJ04;50(2 Suppl):S34. 

Happle R, et al: The CHILD nevus: a dlstlnct skin disorder. 
Dermatology 1995;191:210. 

Hashimoto K, et al: CHILD syndrome with linear eruptions, 
hypopigmented bands, and verrucifom xanthoma. Pedtatr 
Dermatol 19%3;15:360. 

Erythrokeratodermia Variabilis 
Erythmkeratodermia variabilis, aiso called erythrokerato- 
dennta fgz6ratn varmhilis, e ~ t h m k e r n t o d e m ~ ~ n  zrariabilis, 
and Mendes da Costa type erythrokerdtodemio, is a tare 
autosomal-dominant disorder characterized by erythematous 
patches and hyperkeratotic plaques of sparse but generalized 

tnbut~on. The erythematous patches may assume blza~re 
geographic configurations that are sharply demarcated. Over 
Lime, they change therr shape or size or ~nvolute completely. 
The kemtobc plaques are reddish-brown, often polycyclic, 
and fixed in location. The extensor surfaces of the lrrnbs, 
buttocks, axillae, groins, and face are most often involved. 
Appmxrmately 50% of patients display a palmoplantar 
kelatodenna associated with peeling. Hair, nails, and mucous 
membranes are spared. 
The onset of the condition 1s shortly after b~ r th  or, rarely, 

at birth, or m early adult life. There may he some improve- 
ment with age, particularly after menopause. Exacerbations 
have been seen during pregnamy.The figurate erythemat'ons 
component may be accentuated by exposure to heat, cold, or 
wind. Emotional upsets may also be a factor. 

The gene has been mapped to lp3Pp35,  the gene GJB3 
coding for a gap junction protein a-4 (connexm 31). Histo- 
logically, there is hyperlce~atosis and parakeratosis, and a 
diminished granuIar layer. Acanthosis may occur. Ultra- 
structurally, epidermal keratinosomes are diminished. 

Sydemic retinoids such as acitretin or isotretino~n can 
restore the defiuent keratinosomes and partially clear the 
hyperkeratotic plaques. The disease often relapses when 
therapy is discontinued. Urea, salicylic acid, and lactic acid 
have proved useful for the hyperlteratotic plaques 

Motley SM, et al: A new, recurrent mutation of GJB3 (Cx31) In 
erythmkeratodema vanabilis. Br J Dermatol2005:152:1143, 

Strobar BE: Erythrokeratodeml~a variabilis. Dermatol ani~ne J 
200Z35. 

Progressive Symmetric Erythmkeratodermia 
Pmgressiw symmetric erythrokeratodermia (erythrok~rato- 
dermia progresslva symmetrrca) is a rare, autosomal- 
dominantly inherited disorder that manifests soon after birth 
with etythematous, hyperkeratotic plaques that are symme- 
trically distributed on the extremities, buttocks, and face, 
sparing the trunk. Palmoplantar keratoderma may be 
present.The leslons may regress at puberty.% cause in one 
kindred was related to an insertion mutation in the loricrin 
gene. Topical trealments, ~ncluding keratolytics, cortico- 
steroids, and retinoids, have had variable success. 

Khoo BP, et al. General~zed eryfhematous plaques. Progressive 
eymmetnc eryihrokeratodemia PSEK) (erythrokeratodermia 
progressiva symmetnca). Arch Uermatol2000;136565, 668 

Gray LC, et at: Pmgresslve symmetric eryfhrokeratodennia. J 
Am Acad Dermatol 1996;34:858. 

Acquired lohthyosis 
Ichthyosls clinically similar to ichthyosis vulgaris may 
develop in patients with several systemic diseases. A ~ q u ~ r e d  
ichthyosis has been reported with Hodgk~n's disease, and 

I E 

may he a presenting symptom. It has also occurred in non- 
Hodglnn lymphoma, mycosis fungoldes, multiple myeloma, 
and carcinomatosis. In hypothymidisin, patients may develop I 
fine scaling of the trunk and extremit~es, as well as carotene- 
mia and diffuse alopec~a. Characteristic ichthyosrfomr lesions 
may develop in patients with sanoidosis, particularly over 
the lower extremities. Biopsy of the lesion will often show 
granulomas. Iclrthyosiform changes have alsrrbeen reported 'I 
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in paffknb uftn leprosy, nbtr~uona~ oenclrncy, aLquireu 
Immune defic~ency syndrome (AIDS), human T-cell lympho- 
tropic virus mfection, lupus erythematosus, and dermato- 
myositis. Drug-induced ichthyosis may occur with nicotinic 
acid, tnparanol, and hutyrophenones. 

Okulicz JF, et al: Hereditary and acquired lchthyosis vulgaris. Int 
J Dermatoi 2003;42:95. 

PlTYRlASlS ROTUNDA 
Pityriasis rotunda (pityriasis circinata) manifests as perfectly 
circular scalv ~atches on the torso and nroximal uortions of . . 
the extremities. The scale is adherent and resembles that of 
icthyosis vulgaris. There is a strong ethnic predisposition, 
with a preponderance of reports in black persons, Japanese, 
Koreans, and Italians. Some cases are associated with syste- 
mic illnesses, especiallv in darker skinned patients.Associated 
illnesses include tuberculosis, other pulmonary dkorders, 
liver disease, malnutrition, leukemia, lymphoma, and 
carcinoma of the esophagus or stomach. Familial cases with 
antosomal-dominant transmission have also been described. 

Two forms of the disease occur.Type I is found in black or 
Asian persons, usually has fewer than 30 hyperpigmented 
lesions, is nonfamilial, and may be associated with systemic 
disease. 5 p e  11 disease occurs in white persons, has larger 
numbers of hypopigmented lesions, is often familial, and 
usually is not associated with internal disease. 

The differential diagnosis includes tinea versicolor, tinea 
corporis, erythrasma, leprosy, fixed drug eruptions, and 
pityriasis alba. Some patients note a seasonal improvement 
during the summer, and some respond to emollients during 
the winter months.Topical and systemic setinoids have been 
used successfully, but often the condition is unresponsive un- 
less there is an underlying systemic illness that can be treated. 

Mafong EA: Pltyriasls rotunda. Dermatol Onllne J 2002;8.15 
P~nto GM, et al: P~tyr~asis rotunda. Cutis 1996;58:406. 

POROKERATOSIS 
Porokeratosis is a heterogeneous group of disorders that are 
inherited in an autosomal-dominant fashion. ExCeDt for 
the punctate type, they are characterized by dist~nct clrn~cal 
findings of a keratotic ridge with a central groove that 
corresponds to the cornoid lamella on histology.The groove 
may be accentuated hy the application of gentian violet 
followed by removal wlth alcohol. The dye remains in the 
groove. Povidone iod~ne has been used in a s~milar fash~on. 
Immunosuppress~on. ultraviolet exposure, and radiat~on 
therapy may exacerbate porolceratosis and promote the 
development of skin cancers within the les~ons. The linear 

agents that have been shown to be effective for some 
patients with DSAP include topical vitamin D3 analogs and 
topical retinoids, including tazarotene. Salicylic acid and u; 
hydroxyl acids may make the lesions less noticeable.Topica1 
imiquimod has been used for porokeratosis, including 
porokeratosis of Mibelli. Oral retinoids have shown efficacy, 
but the lesions commonly recur after treatment, and long- 
term treatment with these agents is impractical. Combina- 
tions of oral retinoids and topical 5-FU have been effective 
for refractory DSAP and porokeratosis plantaris, palmaris, 
et disseminata, but the side effects of treatment may be 
considerable. Destructive modalities must extend into the 
dermis and produce scarring. More superficial treatment is 
commonly followed by recurrence. Other effective modalities 
include cryotherapy, electrodesiccation and curettage, C02 
laser ablation, flashlamp-pumped pulsed dye laser, frequency- 
doubled Nd:YAG laser, dermabrasion and Grenz ray. 

Plaque-Type Porokeratosis (Mibelli) 
Plaque-type porokeratosis is a chronic, progressive disease 
characterized by the formation of slightly atrophic patches 
surrounded by an elevated, warty border. The lesion begins 
as a small keratotic papule, which spreads peripherally and 
becomes depressed centrally. Eventually, it becomes a 
circinate or serpiginous, well-defined plaque surrounded by 
a keratotic wall or collar.This wall is grayish or brownish and 
frequently is surmounted by a tiny groove or linear ridge 
running along its summit.The enclosed central portion of the 
plaque consists of dry, smooth, atrophic skin, the lanugo 
hairs generally being absent when the patches occur in hairy 
areas. Linear or zosteriform distribution of the lesions may 
also occur. If the nail matrix is involved, nail dystrophy 
may develop Lesions may appear during chemotherapy 
for malignancy, after renal transplantation, while on PUVA 
treatment, and in areas of chronic sun damage, or chemical 
exposure, such as benzylhydrochlorothiazide. 

Sites of predilection are the surfaces of the hands and 
fingers, and the feet and ankles. The disease also occurs on 
the face and scalp (where it produces bald patches), on the 
buccal mucosa (where the ridge becomes macerated by 
moisture and appears as a milky white, raised cord), and on 
the glans penis (where it causes erosive balanitis). 

Histologically, the principal diagnostic changes are in the 
area of the cornoid lamella.This area demonstrates a column 
of parakeratotic keratin extending at about a 45" angle from 
a focus of dyskeratotic cells in the malpighian layer. The 
column trails behind the focus of dyskeratosis as the focus 
expands peripherally. The granular cell layer is absent 
beneath the parakeratotic column.The central portion of the 
lesion may demonstrate atrophy with loss of the rete ridge 
pattern, lichenoid dermatitis, or psoriasiform hyperplasia. 

type has the greatest risk of malignant transformation. 
Topical 5-fluomuracil (5-FU) is generally effective in Disseminated Superficial Actinic Porokeratosis 

destroying individual lesions. It may have to be applied DSAP 1s characterized by numerous superficial, annular, 
under occlus~on but may result in scarring. In disseminated lceratot~c, brownish-red macules found on sun-exposed 
superficial actlnic porokeratos~s (DSAP), where the risk of areas. It IS more common in women. The keratotic ndge is 
malignant transformation is very low, the risks of treatment thin and thread-hke, but may be accentuated by applicat~on 
with 5-FU must be weighed against the generally indolent of gentian violet followed by removal w ~ t h  alcohol. A 
course of the lesions. Sun protect~on, emollients, and obser- surgical skin marking pen or cotton tipped applicator work 
vat~on for signs of malignant degeneration may be the most equally well for dye applicat~on. - 
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The distribution of the lesions on the sun-exposed areas I 

indicates that actinic radiation is an important factor m its 
pathogenesis, and new lesions have been induced by expo- 
sure to commerc~al tanning salons. Exacerbations occur in 
up to two-thirds of patients during summer. Immunosuppres- 
sion is also well documented to exacerbate the dlsease. It 
has been seen in patients with AIDS, cirrhosis, and Crohn's 
dlsease. Organ transplant patients may develop DSAP. 
Improvement of the immunosuppression may lead to reso- 

I 
lntion of the lesions. Gene loc~ for DSAP have been localized 
to chromosomes 12q23.2-24.1 and 15q25.1-26.1, suggest- 
ing that DSAP is a genetically heterogeneous disorder. 

Linear Porokeratosis 
Linear porokeratosis may be segmental or generalrzed. It may 
be identified during the newborn per~od, and when found in 
the segmental pattern, may follow the lines of Blaschko. 
Ulcerat~ons and eros~ons involving the face or extremities 
may delay the correct d~agnosis, and l~near porokemtos~s 
should be included in the differential diagnos~s of ulcerative 
lesions in the neonatal period. This form of porokeratosis 
has the highest nsk of developing cutaneous malignancies, 
including squamous cell carcinoma, Bowen's disease, and 
basal cell carcinoma. 

Porokeratosis Palmaris, Plantaris, 
et Disseminata 
In this distinctive form of pomkeratoes, lesions first appear on 
the palms or soles, or more often both. Onset is frequently 
noted when patients are in thelr 20s. Slowly, the lesions may 
&end over the entire body In porokeratotic eccrine ostial i 
and dermal duct nevus, !hi pre;enrarion clinically appeals 
like n nevus comedonicus of the palm or sole, but histologic 
analysis reveals mulixple comedoid lamella-ltke pankentotic 
columns. In porokeratosis punctata, palmaris et plantaris 
or punctate porolceratosis, lesions are limited to the hands 
and feet. 

Harrison S, et al: Porokeratosis of Mlbelll! successful treatment 
wlth toplcal5% lmlquimod cream. Australas J Dermatol2003: 
44:281. 

Maubec E, et al: Common skin cancers in porokeratosis. Br J 
Dermatol 2005,152:1389. 

Rongioletti F, et al: Disseminated porokeratosls with fatal meta- 
static squamous cell carclnoma: an addittonal case of 
"malignant d~sseminated porokeratosls". Am J Dermatopathol 
2002;24:144. 

Sllver SG, et al: Fatal squarnous cell carclnoma anslng from 
transplant-associated porokeratosis. J Am AGad Demlatol 
2003.49:931. 

Thomas CJ, et al: Medlcal pearl: Gent~an violet to highlight the 
cornoid lamella in d~Sseminated superilc~ai actlnlc 
porokeratosls. J Am Acad Dermatol 2005;52:513. 

DARIER'S DISEASE (KERATOSIS 
FOLLICULARIS, DARIER-WHITE DISEASE) - - 
Darier's disease is an autoiomal-dominant~~jnherited skin 
disorder charactenzed by brown keratotic papules that rend 
to coalesce into patches in a seborrheic distribution. Early 
lesions are small, firm papules, almost the color of normal 
slun. Each papule becomes covered with a greasy, gray- 
brown c m t  that fits into a small concavity in the summit of 

Fig. 27-21 Darler's disease. [Courtesy of Larry Uebion, Mu) 

the papule. As the lesions grow older, their color darkens 
(Fig. 27-21). In the course of yean, the papules grow and 
may fuse to form malodorous, papillomatous and vegetating 
growths. 

The neck and shouldem face, extremities, front of the 
chest,and midhne of the back are sites of predilection for the 
d1sease.A frequent site for the earliest les~ons is behind the 
ears. As the eruption spreads, the entire trunk, buttocks, 
genitals, and other parts of the skin may be mvolved. Usually 
the eruption is symmetrical and widespread, but stnking 
unilateral or segmental involvement may also occur. Cases 
with segmental distribution probably replesent post-zygotic 
mutations. 

Vegetations appear chiefly in the axillae, gtuteaI crease, 
groin, and behind the ears. The scalp is generally covered 
wrth greasy crusts. Lesions on the face are often prominent 
about the nose. The lips may be crusted, fissured, swollen, 
and superficially ulcerated, and there may be a patchy 
keratosis with superficial erosions on the dormm of the 
tongue. Small white papules or pebbling may be present on 
the gingrva and palate. Involvement of the oropharynx, 
esophagus, hypopharynx, larynx, and anorectal mucosa has 
been reported. Punctate keratoses are frequently noted on 
the palms and so1es.A general horny thickening of the palms 
and soles may be present because of innumerable closely set 
small papules. On the dorsa of the hands and on the shins 
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the flat verrucous papules may resemble verrucae planae. 
The nails show subungual hyperkeratosis, fragility, and splint- 
ering, with longitudinal alternating white and red streaks, 
and triangular nicking of the free edges (fig. 27-22). 

Dalier's disease is usually worse in the summer. It may 
begin after severe sunburn, and in some patients the lesions 
may be reproduced with suberythema doses of UVB. 
Lithium carbonate has been shown to induce Darier's 
disease in some individuals. Disseminated cutaneous herpes 
simplex may be a complication of the disease. 

Abnormal dissolution of desmosomal plaque proteins is 
seen, specifically desmoplakin I and 11, plakoglobin, and 
desmoglein. Acantholysis occurs as a result of deficiency 
in the tonofilamentldesmosome attachment. Ca2"-dependent 
cell-cell adhesion molecules (epithelial cadherins) are 
marlcedly reduced on the acantholytic cells of patients with 
Darier's disease. The Darier gene (ATP2A2) has been 
localized to 12q23-24.1 and codes for the second isofonn 
of a calcium ATPase of the sarcolendoplasmic reticulum 
(SERCA2) pump, which transports Ca2+ from the cytosol into 
the endoplasmic reticulum. Inhibition of SERCA impairs 
trafficBing of desrnoplakin to the cell surface, contributing to 
acantholysis. 

Histology 
Darier's disease is characterized by acantholytic dyslceratosis 
with overlying hyperkeratosis. Abnormally keratinizing 
cells appear as round eosinophilic or basophilic cells (co~ps 
ronds), which often demonstrate a pale halo surrounding the 
nucleus. Grains are flat, deeply basophilic, dyskeratotic cells, 
seen most frequently in the stratum granulosum and stratum 
corneum. Both grains and corps ronds are separated from 
the surrounding cells as a result of acantholysis. Formation of 
a suprabasal cleft (lacuna) is noted, and may involve hair 
follicles as well as the surface epidermis. Dermal papillae 
covered by a single layer of basal cells project as villi into the 
acantholytic space. 

During flares, topical antibacterial agents, oral antibiotics 
and short-term application of a corticosteroid may be of 
benefit. For localized disease, topical retinoids may be 
effective, but papules often occur at the periphery of the 
treated region. Oral retinoids are the drugs of choice for most 
severe cases. Cyclosporin may control severe flares, and 
topical sunscreens and ascorbic acid can prevent disease 
flares in some patients. For hypertrophic lesions, dermabrasion, 
laser vaporization, or excision and grafting can be consid- 
ered. Photodynamic therapy using topical 5-aminolaevulinic 
acid produces an initial inflammatory response that lasts 2 to 
3 weeks. In some patients, this is followed by sustained 
improvement. Because of the initial inflammatory response, 
it is only appropriate for patients who have failed most other 
options. 

Cooper SM, et al: Darier's disease: epidemiology, pathophyslo- 
logy, and management. Am J Clin Dermatol 2003;4:97. 

Dhitavat J ,  et al: Mutations in the sarcoplasmlc/endoplasmic 
reticulum CaZ' ATPase isoform cause Darier's disease. J 
Invest Dermatol 2003:121:486. 

Exadaktylou D, et al: Treatment of Darier's disease with photo- 
dynamic therapy. Br J Dermatol. 2003;149:606. 

Kosann MK: Keratosis follicularis. Dermatol Online J 2003;9:35. 
Sehgal VN, et al: Darier's (Darier-White) diseasefkeratosis 

follicularis. Int J Demlatol 2005:44:184. 

ACROKERATOSIS VERRUCIFORMIS 
Ihis rare autosonial-dominant genodcr~nntosis is character- - 
ized by numerous flat verrucous papules occurring on the 
backs of the hands, insteps, knees, and elbows. The papules 
are closely grouped and resemble warts except that they are 
flatter and more 1ocalized.The verrucous lesions are identical 
to those in Darier's disease, and acrokemtosis verruciformis 
of Hopf is allelic to Darier's disease (caused by mutations in 
the same gene). 

Histologically, hyperkeratosis, thickening of tbe granular 
layer, acanthosis and church spire papillomatosis charac- 
terize the disease. Available treatments are liquid nitrogen 
therapy, shave excision, and C02 laser ablation. Recurrence 
is common. 

Dhltavat J, et al: Acrokeratosis vemciformis of Hopf is caused 
by mutation In ATP2A2: evidence that it is allelic to Darier's 
disease. J Invest Dermatol 2003;120:229. 

PACHYONYCHIA CONGENITA 
In 1906, Jadassohn and Lewandowsky described a rare, 
often familial, anomaly of the nails to which they gave 
the name pachyonychia congenita. It is characterized by 
thickened nailbeds oE all fingel3 and toes, palmar and plantar 
hyperkeratosis, blistering under the callosities, palmar and 
plantar hyperhidrosis, spiny follicular keratoses, and benign 
leukokeratosis of the mucous membranes.The nail plates are 
extremely hard and are firmly attached to the nailbeds. The 
nailbed is filled with yellow, horny, keratotic debris, which 
may cause the nail to project upward at the free edge 
(Fig. 27-23). Paronychial inflammation is frequently present. 



Fig. 27-23 
Pachyonychia 
congenlta. I 

Pachyonychia Congenita 569 
- A-2- -s,,-.z*-c - -- --- - 

Fig. 27-25 Pachyonychla Gongenita. 

Fig. 27-24 
Pachyonychia 
congenita. 

Delayed onset of pachyonychla in young adulthood has been 
descnbed. 

On the extensor surfaces of the extremltles ( F I ~  27-24), 
buttocks (Fig. 27-25), and lumbar regions are sp~ne-like 
follicular keratotic papules. Removal of these central cores 
leaves a slightly bleeding cavity. The eruption on the outer 
aspects of the upper and lower extremities is also foll~cular, 
resembl~ng keratosis p~laris. Thls latter condition is not 
constant and d~sappears at tunes. 

Painful friction blisters may develop on the plantar aspects 
of the toes or heels or along the edges of the feet, and cases 
have been misdiagnosed as epidermolysis bullosa. Leuko- 
keratosis of the tongue @~g. 27-26) and oral mucosa, as well 
as occas~onal laryngeal ~nvolvement with hoarseness, may 
occur. 7hls oral leukokeratosis resembles an oral wh~te 
sponge nevus histologically and is not predisposed to the 
development of malignancy 

Pachyonychia congenlta n d~vided into four types. Type I 
(Jadassohn-Lewandowsky syndrome) is the most common 
and is described above. Type I1 (Jackson-Sertoh syndrome) 
has the same features as type I, with the addltlonal features 
of natal teeth and steatocystoma multiplex. Patients with type 
I1 syndrome typically have less severe palmoplantar Itemto- 
denna and oral les~ons may be absent. Type I11 (Schafter- 

Branauer syndrome) is like type 1 with the addition of 
leukokeratosis of the corneas. Pachyonychin congenita tnrda 
was suggested as the name for late-onset disease (type IV). 
Type IV disease has been described with hyperpigmentation 
around the neck, waist, nxillae, thighs, flexures of the knees, 
buttocks, and abdomen. Pigmentary incontinence and 
amyloid deposition are seen in biopsy specimens. 

Pachyonychia congenita is usually inherited as an 
autosomal-dominant trait, although recessive forms have 
been reported. There is a genetic mutation of keratin 6a or 
16 in type I and lieratin 6b or 1 7  in type I1 disease. 

Avulsion of the nails brings about only temporary relief. 
Vigorous curettage of the matrix and nailbed is t l ~ e  sin~plest 
and most effective therapy. Destruction of the nail matrix 
with phenol may be partially effective, but recurrence of 
nailbed hyperlteratosis is common. The keratoderma is 
difficult to treat, but topical lactic acid, ammonium lactate, 
salicylic acid, or urea may be of some benefit. Isotretinoin 
has been reported to clear the keratotic papules and the oral 
leukokeratosis but not the palms or soles.Acitretin has been 
shown to be effective in treating the late-onset form. 

Elston DM: Pachyonychla congenlta. Cutls 2003:72:104, 143. 
Strober BE: Pachyonychia congenlta. Dermatol Onllne J 2003: 
9:12 

Garcia-RIO 1, et al. A severe case of pachyonychla congenita 
type 1 due to a novel prol~ne mutatlon In keratin 6a. Br J 
Dermatol 2005:152:800. 
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6a in a patlent w th overlapping c11n:cal features of pacnyonycnla 
congenlta types 1 ano 2 C1.n Exp Dermato. 2003,28:434. 

DYSKERATOSIS CONGENITA (ZINSSER-COLE- 
ENGMAN SYNDROME) 
Dyskeratosis congenica is a rare congenital syndrome 
characterized by cutaneous poikiloderma, nail dystrophy, 
and premalignant leukoplakia. Atrophy and telangiectasia 
are accompanied by tan-gray mottled hyper- and hypo- 
pigmented macules or  reticulated patches. These lesions are 
located typically on the upper torso, neck, and face, although 
the extremities may also be involved. 

The nails may be thin and dystrophic, although only 
ridging and longitudinal fissuring may be seen in mild cases. 
This is the first component of the syndrome to appear, 
becoming apparent between the ages of 5 and 15.The other 
cutaneous lesions generally follow within 3 to 5 years. 
Leukoplakia occurs mostly on the buccal mucosa, where 
extensive involvement with verrucous thickening may be 
present.The anus, vagina, conjunctiva, and urethral meatus 
can be involved. Malignant neoplasms of the skin, mouth, 
nasopharynx, esophagus, rectum, and cervix may occur in 
sites of leukoplakia. 

Other manifestations of dyskeratosis congenita include 
hyperhidrosis of the palms and soles, bullous conjunctivitis, 
gingival disorders, dysphagia resulting from esophageal 
strictures and diverticula, skeletal abnormalities, aplastic 
anemia, mental deficiency, and hypersplenism. In many 
cases, a Fanconi type of anemia develops, beginning with 
leukopenia and thrombocytopenia, and progressing to severe 
pancytopenia. Pulmonary complications include interstitial 
fibrosis and Pneumocystis carinii pneumonia. 

The genetic defect for the X-linked form is located on 
Xq28 and associated with the DKCl gene for dyskerin, a 
protein implicated in both telomerase function and ribo- 
somal RNA processing. Autosomal-dominant inheritance is 
associated with mutations in hTR (hTERC), involved in the 
RNA component of telomerase. Some autosomal-dominant 
cases have anemia and reticulated pigmentation following 
the lines of Blaschko. Of interest, some patients with idio- 
pathic aplastic anemia or myelodysplastic syndrome without 
skin findings demonstrate hTERC mutations. Autosomal- 
recessive inheritance of dyskemtosis congenita has also been 
reported. 

Granulocyte colony-stimulating factor and erythropoielin 
may provide short-term benefits in treating bone marrow 
failure. Bone marrow transplantation or hematopoietic stem 
cell transplantation with nonmyeloablative conditioning 
affords the best outcomes. 

Hoyeraal-Hreidanson syndmme is characterized by intra- 
uterine growth retardation, cerebellar hypoplasia, mental 
retardation, microcephaly, progressive combined immune 
deficiency, and aplastic anemia. The syndrome is genetically 
heterogeneous. Some patients demonstrate DICCl gene 
mutations and are therefore allelic to dyskeratosis congenita. 

Bessler M, et al: Dyskeratosis congenita and telomerase. Curr 
Opin Pediatr 2004;16:23. 

Sznaier Y, et al: Further delineation of the congenital form of 
X-linked dyskeratosls congenita (Hoyeraal-Hreidarsson 
syndrome). Eur J Pediatr 2003;162:863. 

FANCONI SYNDROME 
Also known 3s f ~ t n ~ ~ l i n l  pancyrope~liu or fn~~rllinl po~inryelo- 
phthisis, Fanconi syndrome may be associated with diffuse 
pigmentation of the skin (hypopigmentation, hyperpigmen- 
tation, and cafe-au-lait macules), absence of the thumbs, 
aplasia of the radius, severe hypoplastic anemia, thrombo- 
cytopenia, retinal hemorrhage, strabismus, generalized 
hyperreflexia, and testicular hypoplasia. The syndrome is 
associated with increased risk of myelomonocytic leukemia, 
squamous cell carcinoma, and hepatic tumors. No hyper- 
sensitivity to UV light, x-rays, or  chemical agents is present. 
Human papillomavirus DNA is often found in the squamous 
cell carcinomas. Some patients manifest short stature, failure 
to thrive, absent thumbs, short palpebml fissures, and typical 
skin abnormalities, but no hematologic abnormalities. 

The syndrome is inherited in an autosomal-rrcwive fashion. 
Complementation analysis has shown five complementation 
groups (FA-A, -B, -C, -D, and -E) and therefore five asso- 
ciated genes. The genes play an important role in hemato- 
poiesis, and abnormal gene expression has been shown to 
increase apoptosis. FA-A has been localized to 16q24.3, and 
FA-D to 3~22 .26 .  Chromosome patterns are frequently 
abnormal. 

- - 

Kutler Dl, et al: Human papillomavirus DNA and p53 poly- 
morphism~ in squamous cell carcinomas from Fanconi 
anemia patients. J Natl Cancer lnst 2003:95:1718. 

Tipping AJ, et al: Molecular diagnosis of Fanconi anemia and 
dyskemtosis congenita. Methods Mol Med 2004;91:3. 

ECTODERMAL DYSPLASIA 
The ectodermal dysplasias are a clinically and genetically 
heteroeenous E ~ O U D  of senodermatoses in which the cardinal " - A -  

features are the abnormal, absent, incomplete, or delayed 
development during embryogenesis of one or more of the 
epidermal or mucosal appendages (hair, sebaceous glands, 
nails, teeth, or mucosal glands). 

Hypohidrotic Ectodermal Dysplasia 
[Anhidrotic Ectodermal Dvs~lasia, 
~hrist-siemens-~ouraine syndrome) 
The classic triad of this disorder consists of hypotrichosis, 
anodontia, and hypohidrosis or anhidrosis. Febrile seizures 
may occur in childhood. Biopsy confirms that eccrine glands 
are absent or rudimentary. Prenatal skin biopsy may be 
diagnostic. 

Patients with the disorder have facies suggestive of 
congenital syphilis. The cheekbones are high and wide, 
whereas the lower half of the face is narrow.The supraorbital 
ridges are prominent and the nasal bridge is depressed, form- 
ing a saddle nose.The tip of the nose is small and upturned, 
and the nostrils are large and conspicuous.The eyebrows are 
scanty, and the eyes slant upward. The lips are thickened, 
with the upper lip particularly pmtrusive.At the buccal com- 
missures there may be radiating furrows (pseudorhagades), 
and on the cheeks there may be telangiectases. Sebaceous 
gland hyperplasia may he noted on the cheeks and forehead. 
Absence of mammary glands and nipples has been reported. 

Generalized hypotrichosis is present with thin, sparse hair 
on the scalp.The skin is soft, thin, dry, and smooth.There is 
partial or total anodontia, and nails may be thinned, brittle, 
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and ndged. The teeth may be conical in shape (Fig. 27-27). 
Mental retardation has been reported but may he a 
consequence of hyperthermic episodes m childhood. 

The Inheritance pattern is almost always X-llnked 
recessive. Three genes, ectodysplasin (EDAl), EDA-receptor 
(EDAR), and EDAR-associated death domain (EDARADD) 
have been described.They are all involved in nuclear factor 
(iW)-KB activation. Female carriers may have segmental 
expression that can be demonstrated with a starch iodide test 
for sweating. Both autosomal-recesswe and -dominant modes 
of inheritance have been descr1bed.The gene for autosomal- 
dominant hypohidrotic ectodermal dysplasia has been 
mapped to 2qll-q13. 

X-linked anhidrotic ectodermal dysplasia wlth immuno- 
deficiency is caused by mutations in the gene encodlng 
encoding NF-KB modulator, NEMO, or inhibitor of KB klnase 
[IKK-y). Stop codon mutations are associated with a severe 
phenotype with associated osteopetmsis and lymphoedema. 

Hidrotic Ectodermal Dysplasia 
The hidrotic type of congenital ectodermal dysplasia is often 
referred to as Clouston syndrome. Inhentance is autosomal 
dominant, eccrine sweat glands function normally, and facial 
features are normal. Alopecia, nail dystrophy, palmoplantar 
hyperkeratosis, and eye changes, such as cataracts and 
strabismus, are seen. Some patients have features resembling 
pachyonychia congenita. Widespread poromas and palmo- 
plantar syringofibroadenomas have been described. The 
defecbve gene has been Identified as GJB6, encoding the gap 
junction protein connexin 30 on the pericentromenc reglon 
of chromosome 13q (13qll-q12 1). 

AEC Syndrome (Hay-Wells Syndrome) 
Ankyloblephamn, ectodennal defects, and cleft lip andlor 
palate constitute the AEC syndrome. It has an autosomal- 
dominant pattern of inheritance. Fusion or partial fuslon of 
the lids (ankyloblepharon) may be present at blrth. Sparse 
hair, dental defects, cleft palate and lip, dystrophic nails, 
hypospadias, syndactyly, short stature, absent lacrimal 
puncta, stenotic auditory canals, and short stature may be 
present. An erosive scalp dermatitis IS more likely to be 
observed in AEC than in other ectodermal disorders and 
occurs at an early age The scalp dermatitis is often extensive, 

difficult to treat, and persists or  recurs. The syndrome is 
associated with mutations in the p63 gene. 

EEC Syndrome 
Ectodermal dysplasia, ectrodactyly, and cleft l~plpalate are 
defining features of EEC syndrome. EEC lacks scalp derma- 
titis, has mild hypohldrosis, and ectmdactyly (congenital 
absence of all or part of a dlgit) IS a prominent feature. Folli- 
culitis wlth scarring may be noted during puberty. Like the 
AEC syndrome, EEC syndrome is associated with mutations 
~n the p63 gene. 

Rapp-Hodgkin Ectodermal Dysplasia 
Syndrome 
Characteristic features of Rapp-Hodgkin ectodennal dysplasia 
syndrome include anomalies of hair (pili torti, pili canaliculi, 
alopecia, erosive folliculitis, thinning of eyebrowsllashes), 
deft liplpalate, onychodysplasia, dental caries, hypodontia, 
craniofacial abnormality, hypohidrosis, otitis media (hearing 
deficits), and hypospadias. It is usually inherited in an 
autosomal-dominant manner. The syndrome is allelic to 
AEC and EEC, with mutations in the p63 gene have been 
demonstrated in all three. 

Ectodermal Dysplasia with Corkscrew Hairs 
Abramovits-Ackerman et al descnbed thls disolder in 27 
patients from seven familles who live on Marganta Island, 
northeast of Venezuela. Salient features include corkscrew 
hain (exaggerated pili torti), scalp keloids, foll~cular plugging, 
keratosis pilaris, xemsis, eczema, palmoplantar keratodermla, 
syndactyly, onchodysplasia, and conjunctival neovascular- 
~zation. Typical facies, anteverted pinnae, malar hypoplasla, 
cleft 11p and palate, and dental abnormalities may also be 
found. Inhentance is autosomal recessive. Anhldrosis or 
hypohidmsis are not features. 

Odonto-Tricho-Ungual-Digital-Palmar 
Syndrome 
First described by Mendoza et al, the salient clinical features 
are natal teeth, trichodystrophy, prominent interd~gital folds, 
srmian-like hands wlth transverse palmar creases, and ungual 
dig~tal dystrophy, inherited as an autosomal-dominant t ra~t .  
Hypoplasia of the first metacarpal and metatarsal bones and 
distal phalanges of the toes may also occur. 

Costello Syndrome 
Costello syndrome is characterized by growth retardabon, 
fallure to thrive in infancy, coarse facies, redundant skin 
on the neck, palms, soles, and fingers, acanthosis nlgricans, 
and nasal papillomata. Ventr~cular dilatation is observed in 
more than 40% of cases. Hydrocephalus, braln atrophy, 
Chlarl malformation, and synngomyelia may occur. Mild-to- 
moderate mental deficiency is frequently discovered, and 
most patients exhiblt a characteristic sociable and fnendly 
personahty. 

Lenz-Majewski Syndrome 
Lenz-Majewskl syndrome is characterized by hyperostosis, 
craniodlaphyseal dysplasia, dwarfism, cutls laxa, prox~mal 
symphalanglsm, syndactyly, brachydactyly, mental retarda- 
tion, enamel hypoplasia, and hypertelonsm. 
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CHIME syndrome 
The CHIME syndrome, a rare neuroectodermal disorder, in men over the age of 40, whereas inherited Touraine- 
comprises colobomas of the eye, heart defects, ichthyosifom Solente-Gole syndrome usually occurs as an autosomal- 
dematosis, mental retardation, and ear defects. Other features dominant disorder with onset in late adolescence. It is not 
may include facial anomalies, epidermal nevi, developmental associated with malignant disease. More prominent signs are 
delay, infantile macrostomia, recurrent infections, acute seen in males. Autosomal-recessive inheritance with cleft 
lvm~hoblastic leukemia. and dn~licated renal collecting sys- palate and congenital heart defects has been described. , . 
tem.The inheritance is believedto be autosomal recessivd. 

Lelis syndrome 
The Lelis syndrome is a form of ectodermal dysplasia with 
acanthosts nigricans, palmoplantar hyperkentosis, hypo- 
trichosis, hypohidrosis, n a ~ l  dystrophy, early loss of adult 
teeth, and mental retardation. 

Bougeard G,  et al: The Rapp-Hodgkin syndrome results from 
mutations of the TP63 gene. Eur J Hum Genet 2003;11:700. 

Lamartine J: Towards a new classification of ectodermal dys- 
plasias. Clin Exp Dermatol 2003;28:351. 

Majewski F: Lenz-Majewski hyperostotic dwarfism: reexamina- 
tion of the original patient. Am J Med Genet 2000:93:335. 

Motil KJ ,  et al: Growth characteristics of children with 
ectodermal dysplasia syndromes. Pediatrics 2005;116:229. 

Steiner CE, et al: Ectodermal dysplasia with acanthosis 
nigricans (Lelis syndrome). Am J Med Genet 2002;113:381. 

Sprecher E. Genetic hair and nail disorders. Clin Dermatol 
2005:23:47. 

van Steensel MA, et al: Clouston syndrome can mimic 
pachyonychia congenita. J Invest Dermatol 2003;121:1035. 

Wisniewski SA, et al: Recent advances in understanding of the 
molecular basis of anhidrotic ectodermal dysplasia: discovery 
of a ligand, ectodysplasln A and its two receptors. J Appl 
Genet 2002;43:97. 

PACHYDERMOPERIOSTOSIS (IDIOPATHIC 
HYPERTROPHIC OSTEOARTHORPATHY, 
TOURAINE-SOLENTE-GOLE SYNDROME) 
Pachvdemtouer~ostos~s IS c h a ~ ~ c t e r l ~ e d  by tltlckenlng of 
the &in in folds and accentuation of creases on the faceand 
scalp, clubbing of the fingers, and periostosis of the long 
bones.The changes are especially pmminent on the forehead, 
where the horizontal lines are deepened and the skin 
becomes shiny. The eyelids, particularly the upper ones, are 
thickened. Likewise, there is thickening of the ears and lips, 
and the tongue is enlarged. The scalp may be thickened and 
show cutis verticis gyrata (pachydermie vorticelle). The 
extremities, especially the elbows, knees, and hands, are 
enlarged and spade shaped.The fingers become club shaped. 
The palms are rough, and the thenar and hypothenar emin- 
ences are enlarged. Hyperhidrosis is common. Hyperkera- 
totic linear lesions of the  alms and soles mav be present. 

CUTlS VERTlClS GYRATA 
Cutis verticis gyrata is characterized by folds and furrows 
on the scalp, usually in an anteroposterior direction. Most 
frequently the vertex is involved, but other areas may have 
the distinctive furrowing.There may be 2 to 20 folds.The hair 
itself is normal. 

Cutis verticis gyrata has been reported primarily in males, 
with a male-to-female ratio of 6:l. Onset is usually at puberly, 
with more than 90% of patients developing it before age 30. 
The condition may be familial when it occurs asa  component 
of pachydermoperjostosis. It has been reported to be the 
result of developmental anomalies, inflammation, trauma, 
tumors, nevi, amyloidosis, syphilis, myxedema, Ehlers- 
Danlos syndrome, Turner syndrome, Klinefelter syndrome, 
fragile X syndrome, and the insulin-resistance syndrome. 
Biopsy findings can he normal or  show thick collagen 
bundles and hypertrophy of adnexal structures. 

Cutis verticis gyrata is frequently found in patients with 
mental retardation, seizures, and schizophrenia. Rarely, a 
cerebriform intradermal nevus may be mistaken for this 
disorder, In severely involved cases, excision with grafting or 
scalp reduction may be indicated. 

Nguyen NQ: Cutis verticis gyrata. Dermatol Online J 2003:9:32. 

APLASIA CUTlS CONGENITA 
Aplasia cutis congenita has a predilection for the midline of 
the vertex of the scalp. It presents with localized absence of 
skin and is rarelv associated with full-thickness defects of the ~~~~ 

cranium. An association with thyroid disease and thyroid 
medications has been noted. Rarely, multiple symmetrical 
defects may occur in the skin of the lower extremities. Distal 
radial epiphyseal dysplasia has been associated with 
localized aplasia cutis congenita. 

The "hair collar sign" refers to a ring of dark, long hair 
encircling the lesion. It is commonly seen with membranous 
aplasia cutis, which may represent a form fruste of a neural 
tube defect. Bullous aplasia cutis congenita demonstrates a 
fibrovascular or edematous stroma similar to that seen in 
encephaloceles and meningoceles, suggesting is may also he 
related to a neural tube defect. 

These lines are rippled, resembling sand of the "wind-blown Colon-Fontanez F, et al: Bullous aplasia cutis congenita. J Am 
desert." Movements of the muscles may be painful. Acad Dermatoi 2003;48(5 Suppl):S95. 

There are inherited and acquired forms.The acquired form Davldson AW, et al: Radial dysplasia with localized cutis aplasia 
may occur with chronic pulmonary, mediastinal, and cardiac congenita. J Pediatr Orthop B 2003;12:398. 
diseases that are associated with chronic hypoxia in Verhelle NA, et al: Abdominal aplasia cutis congenita: case report 
peripheral tissues. some cases have been and review of the literature. J Pediatr Surg 2004;39:237. 
bronchogenic carctnoma. When such an association occurs, 
enlargement of the forehead, hands, and fingers may ADAMS-OLIVER SYNDROME 
antedate tlte recognitioil o i  the tumor or may develop afrer Features of Adams-Oliver syndrome include severe tiplasia 
the tumor i5 known 10 be present. Bronchogcnic carcinoma- cutis congenltn of the scalp, wh~ch inay involve both skill and 
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Fig. 27-29 Goltz synororrle. 

skull ossification defects, hmb defects (brachydactyly, syn- 
dactyly of toes 2 and 3, and hypoplastic toenails), extensive 
cutis marmorata telangiectatica congen~ta, cryptorchidism, 
and cardlac abnormalit~es. Other associations include hem- 
angiomas, retro- and m~cro-gnathia, strabisnlus, and atrial 
septa1 defect. It is a rare autosomal-dominantly inherited 
neuroectodetmal syndrome 

Kl~nger G, et al: Adams-Ollver syndrome: autosornal recessive 
inheritance and new phenotypic-anthmpometflc findings. Am 
J Med Genet 1998:79,187. 

Mempel M, et al: The wide spectrum of cl~nlcal expression in 
Adams-Oliver syndrome: a report of two cases Br J Dermatol 
1999;140.1157. 

FOCAL DERMAL HYPOPLASIA 
(GOLTZ SYNDROME) 
Goltz svndrome is characterized bv multi~le abnormalities 
of mesodermal and ectodermal tissues. Reddish-tan, 
atrophic, often linear or cribriform patches are commonly 
present on the buttocks, axillae, and thighs (Fig 27-28). 
Later, hpocytes acculumate in the les~ons in a nevo~d fash~on, 
resulting in yellowish-brown nodules. The les~ons are 
st~ik~ngly linear and often serpiginous, following lines of 
Blaschko. They are often narrower than typical Blaschlm 
segments, suggesting that the genetic defect is lethal In many 
oi the affected cells during development. Telangiectases are 
commonly present. Paprllomas may occur around the onfices 
of the mouth, anus, and vulva (Fig. 27-29).They may be mls- 
diagnosed as condyloma acuminata. Eighty percent of 
pat~ents have skeletal defects. Bone changes most commonly 
~nvolve the extremities, where there may be syndactyly, oligo- 
dactyly, and adactyly (Fig. 27-30). Scohosis, spina b~fida, and 
hypoplasia of the clav~cle have also been reported Forty to 
50% of patients have ocular or dental abnormalities, w ~ t h  
coloboma being the most common ocular defect. Van Allen- 
Myhre syndrome appears to represent a severe form of Goltz 
syndrome w ~ t h  split foot and spl~t  hand anomahes. 

Fig. 27-30 Goltz 
syndrome. 

The large majority of patients with Goltz syndrome have 
been female. X-hnked dom~nant inheritance, w l h  lethality 
in males, is likely. Females are protected by X-chromosome 
mosaicism, identical to the situation in incontinentia 
pigmenti. Treatment of atroph~c erythematous patches has 
been successful using a flashlamp-pumped pulsed dye laser. 

Hancock S, et al. Probable identity of Goltz syndrome and Van 
Allen-Myhre syndrome: evidence from phenotypic evolution. 
Am J Med Genet 2002;i 10:370. 

WERNER SYNDROME (ADULT PROGERIA) 
Werner syndrome is a premnture-aging syndrome character- 
zed  by many metabolic and structural abnormalit~es mnvolv~ng 
the skm, halr, eyes, muscles, fatty tissues, bones, blood vessels, 
and carbohydrate metabolism. Cells demonstrate genomic 
~nstabd~ty. Because most of these signs are not fully manl- 
fested before the age of 30, the diagnosis is usually made in 
middle age. These patients usually d ~ e  before the age of 50 
from malignant dlsease or vascular accidents. 

The most chamctenstic findrngs are premature aging and 
arrest of growth at puberty, senlle cataracts developing m 
the late 20s and 305, premature balding and graying, and 
scleroderma-like lesions of the skin. A charactenstic change 
is the loss of subcutaneous tissue and wasting of muscles, 
especially the extremities, so that the legs become spindly 
and the trunk becomes stocky. Osteoporosis and aseptlc 
necmsis are frequent in the sinall bones of the hands. The 
skin changes ~nclude po~k~loderma, scleroderma, atrophy, 
hyperkeratoses, and leg ulcers. The s k ~ n  h a s a  dark gray or 
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- - blackish diffuse pamentation. A Ligh-pilchedi voice and 

hypogonadism in both sexes are distinctive in this syndrome. 
Painful callosihes with ulcerations may occur around the 

malleoli,Achilles tendons, heels, and toes. The hair t h i s  on 
the eyebrows, axillae, and pubfs. The skin over the cheek 
bones becomes taut to producepraptosis and beaking of the 
nose. Cataracts develop early, and the vocal cords become 
th~ckened so that a weak, h?gh-pitched voice ensues. Premature 
arteriosclerosis and sexual impotence are frequently 
observed Diabetes is frequenl, and areas of calcinosrs 
circumscripta occur. Gene expression mimics normal agmg. 

A high rate of malignancy is associated with Werner 
syndrome. Uterine sareoma, hepatoma, carcinoma of the 
breast, fihrosarcoma, and thyroid adenocarcinoma have 
occurred. Histologic changes in the skin may include atrophy 
of the epidermis and fibrosis of Lhe dermis. 

Consanguinity and familial incidence are encountered, 
suggesting a mendelian recessive mode of transmission. 
Werner syndmme is molecularly heterogeneous.The Werner 
protein confers adhedve properties to macromolecular 
proteins and 1s required for genomic stability. It belongs to 
the RecO familv of DNA helicases. Mutant LMNA encodine - ~ ~ " 
nuclear lamin AlC is associated with atypical Wemcr syrt- 
drome with n more seven: ol~enotvr~c. Mutations in 1,MNA 2 ". 
also cause Hutchinson-Gilford progeria, Emery-Dreifuss 
muscular dystrophy, and dilated cardiomyopathy. 

PROGERIA IHUTCHINSON-GILFORD 

- 
by accelerated aging, dwarfism, alopecia, generalized atrophy 
of the skin and muscles, enlarged head with prominent scalp 
veins, and a high incidence of generalized atherosclerosis, 
usually fatal by the second decade.The large bald head and 
lack of eyebmws and eyelashes are distinctive. The skin IS 
wrinkled, pigmented, and atrophic. The nails are t h ~ n  and 
atrophic. Most patients lack subcutaneous fat, which 
produces the appearance of premature sen~lity. There are 
usually sclerodermatous plaques on the extremities. The 
intelligence remains intact. Arterrosclerosis, anginal attacks, 
and hemiplegia may occur, followed by death from coronaly 
heart disease at an early a& Mutations in LMNA and 
mosaicism have been identified. Treatment is symptomatic: 
chiefly, control of diabetes melhtus and treatment of leg 
ulcerations. 

Biiger JM, et  al: Agtng of Hutchinson-Gdford progerla 
syndrome fibroblasts Is characterwed by hyperproliferet~on 
and increased apoptosts. Exp Qerontol 2004;39:717. 

Chen L, et al: LMNA mutattons in atypical Werner's syndrome. 
Lancet 2003;362440. 

Corso C, et al: Molecular cytogenetic insights into the ageing 
syndrome Hutchinson-Gtlford Progeria (HGPS). Cytogenet 
Genome Res 2005;l 11:27. 

Duvic M. et al: Werner's syndmme. Defmatol Clin 1995:13:163. 
Fossel M. The progerias. J Anti Aging Med 2003;6:123. 
Hegeie RA: Drawlng the ltne In progena syndromes. Lancet 

2003;362:416. 
Pesce K, et al: The premature aglng syndromes. Clin Derrnatol 

1996;14:161. 
Wuyts W, et al: Somattc and gonadal mosaiwsm in Hutchinson- 

Gilford pmgeria. Am J Med Genet A 2005:15:66. 

Rg. 27-31 Xemderma ptgmentosum. (Courtesy of Ken Kraemer, MD) 

XERODERMA PIGMENTOSUM 
Xemdenna oifcmentosum is an autosomal-recessive disorder 
characterized lby defective DNA thymidine dimer excision 
repair, extreme sun sensitivity, frecklmng, and skm cancer. 
Sun sensit~vity and lentigines (Fig. 27-31) are early skin 
findings wirh the median onset before the age of 2. Skin 
cancers often appear before 10  years of age, and an Increase 
in internal cancer has been noted as  well. In a study of 830 
patients, 45% had basal cell carcinoma or squamous cell 
carcinoma and melanoma was noted in 5%. Most of the 
tumors occur on the head and neck. Ocular abnormalities 
were found in 40% and included ectropion, corneal opacity, 
and neoplasms. Progressive neurologic degeneration is seen 
in about 20% of patrents. Xerodenna pgmentosum patients 
in complementation group C remain free of neuroIogic 
problems. Complementation groups are defined by correction 
of excision repair when fibroblasts fmm patients in different 
groups are fused. A varlant type with normal excision repalr 
has also been descnbed. Retinoids can prevent the appear 
ance of new cancers, but side effects are significant, and a 
rebound in the number of cancers occum when the drug is 
stopped, suggesting that the tumors are merely suppressed. 
Photoprotectlon remains essential for management. Topical 
applicafion of recombinant Iiposomal encapsulatedT4 endo- 
nucleaseV repairs UV-induced cyclobutan-pyrimidine dimers 
and is a promsing £ow of therapy. Gene therapy is also 
being pursued. Guidelines for evaluation and management 
from the X P  Society can be found at www,xps.org.A publi- 
cation from the NIH can be iouud at \wvw.cc.nih.govlcccl 
patient~education/pepubs/xerodema.pdf. 

Xeroderma pigmentosum, Cockayne syndrome, and 
trichoth~odystrophy are all associated with defects in nucleo- 
tide excision repair. Skin tumors in xeroderma pigmentosum 
patients have sunhght-induced mutations in ras, p53, and pteh 
genes. Mutations in the XPG g e n e ~ i v e  rise to the comple- 
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mentation group G form of xeroderma pigmentosum, as complex has been described. Patients with trichothiodys- 
as early-onset Cockayne syndrome. trophy without xemdenna pigmentosum do not have an 

The De Sanctis-Cacchione syndrome consists of xeroderma increase in skin cancer formation. 
pigmentosum with mental deficiency, dwarfism, and gonadal The hair, with sulfur reduced to 50% of the normal value, 
hypoplasia. It occurs most often in patients in complements- has distinctive features under polarizing, light, and scanning 
tion group D. Mutations in the ERCC6 gene which also cause electron microscopy. With polarizing microscopy, the hair 
Cockayne syndrome type B, have also been demonstrated shows alternating bright and dark regions that give a striking 

striped, or tiger tail, appearance, but the pattern may not be 
COCKAYNE SYNDROME evident at birth. W~th  light microscopy, trichoschisis (clean 

fractures), and trichorrhexis nodosa-like hxctures may be 
COcka~ne is an autosonml-recessive seen. In addition, the hair is marltedly flattened and folds 
with sun sensitivity and neurologic degeneration. It differs over itself like a thick ribbon, me hair outline is 
from xeroderma pigmentosum by the lack of and irregular and slightly undulating, and the melanin granules 
skin cancer, and by the presence of dwarfism, beaked nose, ., distributed in a wavy pattern. wtth scanning electron 
loss of subcutaneous tissue, deafness, basal ganglia microscopy, the surface shows marked ridging and fluting, 
calcification, and retinopathy. and the cuticle scales may he absent or greatly reduced. 

Cockayne described the syndrome as dwntfrsm with 
retiltal ntropky and deafness. Derrnatologic features include 1 
photodermatitis with telangiectasia, atrophy, and scarring. Brusasco A, et al: The typical "tiger tail" pattern of the hair shaft 
The hands and feet are large and cyanotic. Microcephaly, in trichothiodysirophy may not be evident at birth. Arch 
sunken eyes, severe flexion cnntractures, dorsal kyphosis, Dermatol 1997;133:249. 
cryptorchidism, cataracts, growth retardation, mental retar- Cleaver JE. Cancer in xeroderma pigmentosum and related 
dation, hypothalamic and cerebellar dysfunction, and disorders of DNA repair. Nat Rev Cancer 2005;5:564. 
retinitis pigmentosa optic atrophy may be seen. There Itin PH, et al: Trichothiodystrophy: update on the sulfur-deficient 
is progressive neurologic disturbance with a shortened brittle hair syndromes. J Am Acad Dermatol2001;44:891. 
lifespan. Dermal fibroblasts and lymphoblastoid lines, as Lehmann AR: DNA repair-deficient diseases, xeroderma 
well as cultured amniotic fluid cells from an affected fetus, pigmentosum. Cockayne syndrome and trichothiodystrophy. 
demonstrate impaired colony-forming ability, and decreased Biochimie 2003;85:1101. 
DNA and RNA synthesis after uv light exposure (254 nm), Nowuer J, et 81: Xerodena pigmentosum. Eur J Dermatol 

-m-- ." . 
DNA helicases unwlnd DNA and are important in DNA 

replication, DNA reparr, and RNA tmnscrlption. Mutations III 
XPB or XPD DNA helrcase can result in xeroderma pigmen- 
tosum, Cockayne syndrome, or trlcbothiodystrophy. The 
CSA and CSB genes responsible for Cockayne syndmme are 
associated with RNA polymerase. Cockayne syndrome has 
also been associated wlth mutations in XPG. 

XERODERMA PIGMENTOSUMICOCKAYNE 
SYNDROME COMPLEX 
Some patients have skin features of xeroderma pigmentosum - - 
and neurolog~c features of Cockayne syndrome. Patients in 
complementatron groups B, D, and G have presented wrth 
the complex. Mutatrons in the associated genes may give 
rise to clinical manifestations of xeroderma pigmentosum, 
Cockayne syndrome, or the xeroderma pigmentosum1 
Cockayne syndrome complex. 

TRICHOTHIODYSTROPHY 
Trichothiodystrophy is an autosomal-recessive disorder 
characterized by photosensitivity, ichtl~yosls, brittle hair, 
intellectual impairment, decreased fertility, and short stature 
(PIBIDS),Tay syndrome 1s similar but lacks photosensitivity. 
Abnormalities in nucleotide excision repair of UV-damaged 
DNA are present In about 50% of those w ~ t h  the disorder, 
The UV senslhvlty and defective excision repair are similar 
to that of xeroderma plgmentosum patients, but these pahents 
do not experience an increased incidence of skin cancer.Two 
of the three described complementation groups match xero- 
derma pigmentosum groups B and D, with the XPD gene 
accounting for most photosensitive trrchothrodystrophy, A 
combined xeroderma pigmentosumltrichothiodystrophy 

ZUUJ; I J:4. 
Parin JH, et al: Anew variant of trichothiodystmphy with recurrent 

infections, failure to thrive, and death. Pedlatr Dermatol 
1998;15:31. 

Riou L, et al: Differential repair of the two major UV-induced 
photolesions in trichothiodystmphy fibroblasts. Cancer Res 
2004;64:889. 

Weeda G, et al: A mutation in the XPBlERCC3 DNA repair 
transcription gene. associated with trichothiodystrophy. Am J 
Hum Genet 1997;60:320. 

BLOOM SYNDROME (BLOOM-TORRE- 
MACHACEK SYNDROME) 
Bloom syndrome is transmitted as an autosomal-recessive 
trait, chiefly among Jewish persons of eastern European 
ongin. It is characterized by photosensitive telangiedatic 
erythema in the butterfly area of the face and dwarfism. 
Telangrectatic erythematous patches resembling lupus 
ewthematosus develop in the filst 2 vears of life. Bullous. 
crusted lesions may be present on the llps. Exacerbation of 
skin leslons occurs dunng the summer. Other changes that 
may be noted are caf8-au-lait spots, ichthyosn, acanthosis 
mgricans, syndactyly, irregular dentition, prominent ears, 
hypospadias, and cryptorchrdism. The stunted growth is 
characterized by normal body proportions, no endocrine 
abnolmalities (except diabetes mellitus), and low birth 
weight at full term. Dolichocephaly and narrow, delicate 
facies are present. Immune functions are abnormal, and 
gastrointestrnal and respiratory infections occur frequently. 
Cancer of all cell types and sltes are increased in frequency. 
Leukemia, lymphoma, adenocarcinoma of the slgmoid 
colon, and oral and esophageal squamous cell carcinoma, as 
well as other malrgnancies, have been associated with Bloom 
syndrome.About one-quarter of patlents under the age of 20 
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aevelop a neoplasm. Kegular use or a broad-specthlm parnculany nlgu (>;rv l o , .  9 r v r l a  parrcrlm w w ~ r  cur~.puu~ru 
sunscreen as well as photoprotection is recommended. heterozygous mutations in RECQL4, a human helicase gene, 

The gene mutated in Bloom syndrome, BLM, codes for a have been reported. Thus, at least a subset of pal~enb with 
RecQ DNA-hellcase. BLM is localized to the nuclear bod~es Rothmund-Thomson syndrome has abnormal DNA helicase 
and the nucleolus and is crit~cal for aenomlc stab~lity. BLM actlvlty, as do patients withWerner and Bloom syndromes. 
interacts with WRN, the DNA helicase mutated in Werner 
syndrome, and is part of a large BRCA-1-containing complex "--'- 

containing DNA repair factors. BLM expression is highest Kellermayer R, et al: A patient with Rothmund-Thomson 
during the S and G2 phases of the cell cycle. BLMassociates and all features Of Arch Denat'' 
with telomeres and ribosomal DNA. BLM interacts directly 2005;141:617. 
with ATM (the protein product of the gene mutated in Lindor NM, et al: Rothmund-Thomson syndrome due to REG04 

helicase mutations: Report and clinical and molecular ataxia-telangiectasia) and together they recognize abnormal comparisons with Bloom syndrome and Werner syndrome. DNA structures. Am J Med Genet 2000;90:223. 

Doherty KM, et ai: Physical and functional mapping of the 
replication protein a interaction domain of the Werner and 
bloom syndrome helicases. J Biol Chem 2005:28029494. 

Gretzula JC, et al: Bloom's syndrome. J Am Acad Dermatol 
1987;17:479. 

Marsh DJ, Zori RT Genetic Insights into familial cancers- 
update and recent discoveries. Cancer Lett 2002:181:125. 

Schawalder J ,  et al: Telomere and ribosomal DNA repeats are 
chromosomal targets of the bloom syndrome DNA helicase. 
BMC Cell Biol 2003;4:15. 

Piquero-Casals J ,  et ai: Rothmund-Thomson syndrome in three 
siblings and development of cutaneous squamous cell 
carcinoma. Pediatr Dermatol 2002;19:312. 

Pujol LA, et al: Variable presentation of Rothmund-Thomson 
syndmme. Am J Med Genet 2000:35:204. 

Wang LL, et al: Association between osteosarcoma and 
deleterious mutations in the RECQL4 gene in Rothmund- 
Thomson syndrome. J Natl Cancer inst 2003;95:669. 

Wang LL, et al: Clinical manifestations in a cohort of 41 
Rothmund-Thomson syndrome patients. Am J Med Genet 
2001:102:11. 

ROTHMUND-THOMSON SYNDROME 
(POIKILODERMA CONGENITALE) 
Rothmund-Thomson syndrome is a rare autosomal-recessive 
disorder. Poikiloderma begins at 3 to 6 months of age, with 
tense, pink, edematous patches on the cheeks, hands, feet, 
and buttocks, spanng the chest, back and abdomen (acute 
phase). Sens~tivity to sunlight may be manifested by the 
development of bullae or intense erythema after brlef sun 
exposure. There follows fine reticulated or punctate atrophy 
associated with telang~ecias~a and ret~culated pigmentation 
(chronic phase) (Fig. 27-32). Characteristically, the arms and 
legs are affected w ~ t h  sparing of the antecubital and 
popllteal fossae. 

The s k ~ n  les~ons are characteristic. Otherwise, patients 
with Rothman-Thomson syndrome nlay have a broad range 
of noncutaneous lesions. Short stature (two-th~rds of 
patients), small hands with radlal ray defects, saddle nose, 
absence or sparseness of eyebrows and eyelashes (73%), 
alopecia of the scalp (50"/.), and numerous bone defects 
(75%) are frequently observed. Hypogonadism, dystroph~c 
nalls, and defective dentition are seen in a significant 
proportion of patients (25-60%) Cataracts occur m a small 
percentage of patients In childhood or young adull life. 
Squamous and basal cell carelnoma of the skin occasionally 
occur, but it is the risk for osteosarcoma of bone that is 

HEREDITARY SCLEROSING POIKILODERMA 
AND MANDlBULOACRAL DYSPLASIA 
Hereditary sclerosing poikiloderma is an autosomal- 
dominantconditlon The s k ~ n  changes conslst of general~zed 
polkilodenna appearing in ch~ldhood (but not at birth), w ~ t h  
hyperkeratotic and sclerotic cutaneous bands extending 
across the antecubital spaces, axillary vaults, and popliteal 
fossae. In add~tion, the palms and soles may show sclerosis 
resembling shiny scotch-gram leather. Aortlc stenosls, 
clubbing of the fingers, and locabzed calcinosis of the skin 
have also been noted.There 1s no treatment 

The cases repol ted by Weary were subsequently reported 
later in life as mand~buloacral dysplasia, a rare autosomal- 
recessive syndrome characterized by mandibular hypoplas~a; 
delayed cranial suture closure; dysplastic clavicles; 
abbreviated, club-shaped temlnal phalanges; acroosteolysis; 
atrophy of the skin of the hands and feet; and typical facial 
changes. Mandibuloacral dysplasla must be distinguished 
from progeria andWerner syndrome. 

Ftyburg JS, et al: Long-term follow-up of cutaneous changes in 
siblings with mandibuloacral dysplasia who were originally 
considered to have hereditary sclerosing poikiloderma. J Am 
Acad Dermatol 1995;33:900. 

Salvat G, et a[: Hereditary sclerosing poikiloderma of Weaty: 
report of a new case. Br J Dermatol 1999;140:366. 

mg. 27-32 SCLEROATROPHIC SYNDROME OF HURIEZ 
Rothmund-Thomson Huriez syndrome, a very rare autosoma1-dominant disorder, syndrome is charactenzed by: 1) scleroatrophy of the hands, wlth 

sclerodacyly; 2) ridging, clubbmg, or hypoplasia of the nails; 
and 3) lamellar keratoderma of the hands and, to a lesser 
extent, the soles. Patients w ~ t h  Huriez syndrome may also 
have multiple telangiectas~as of the llps and face, and flexion 
contractures of the little finger. A8gressive squamous cell 



carcinomas occur in the scleroatmphic skin, including that of 
the palms and soles (13% lifetimerisk, 5% mortality in affected 
persons). Affected patlents have reduced Langerhans cells in 
affected skln, but normal dermal dendrit~c cells. 

Guerriero C, et al: Huriez syndrome: case report with a detailed 
analysis of skin dendntlc cells. Br J Dermatol 2000;143:1091. 

FRANCESCHElTI-KLEIN SYNDROME 
lMANDlBULOFAClAL DYSOSTOSlSl 
'Ihis syndrome includes palpebral antimongolold fissures, 
hypoplasia of the facial bones, macrostomia, vaulted palate, 
malformations of both the external and internal ear. 
buccal-auricular fistula, abnormal development of the neck 
with stretching of the cheeks, accessory facial fissures, and 
skeletal deformities. Patients who have the complete 
syndrome usually die in infancy, but patients with the 
abortive type may live to an old age.The syndrome is allelic 
to theTreacher Collins syndrome and caused by theTreacher 
Collins Franceschetti (TCOF1) gene. 

TREACHER COLLINS SYNDROME 
This syndrome includes midface hypoplasia with micro- .. . 
gnathia, microtia, conductive hearing loss, and cleft palate. 
It 1s lnhented as an autosomal-dominant trait and caused by 
mutations in theTCOFl gene which encodes a pmteln called 
treacle. 

POPLITEAL PTERYGIUM SYNDROME 
Pterygla or skinfold may exlend fro111 the thigh down to the 
heel and thus prevent extension or mtattok of the legs. 
Cmral pterygia, cryptorchism, blfid sciotum, agenesis of the 
labia majora, cleft lip and palate, adhesions between the 
eyelids, syndactyly, and talipes equinovarus may be present. 
Autosomal-domlnant inhe~itance has been described, and 
the syndrome is allellc to the van der Woude syndrome. 

VAN DER WOUDE SYNDROME 
The syndrome is an autosomal-dominant craniofacial 
disorder characterized by hypodontia, pits of the lower lip, 
and cleft palate. It is associated with mutations in the IRF6 
gene. Other reported associations include natal teeth, 
ankyloglossia, syndactyly, equinovarus foot deformity, and 
congenital heart disease. Lower lip pits may be found in 
other congenital disorders, such as popliteal pterygium 
syndrome, and occasionally in omfaciodigital syndrome type 
I (oral frenula and clefts, hypoplasia of alae nasi, and digital 
asymmetry). Surgical excision is the treatment of choice. 

APERT SYNDROME 
(ACROCEPHALOSYNDACTYLV 
Apert syndrome is autosomal-dominantly inherited and 
characterized by cranlosynostosls and fusion of the dlgits 
(syndactyly). Patients present w~ th  synostosis of the feet, 
hands, carpi, tarsi, cervical vertebrae, and skull. The facial 
features are distorted and the second, third, and fourth 
fingers are fused into a bony mass with a single nall. Neuro- 
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logic defects may be due m part to bram compression by the 
abnormal skull. Oculocutaneous albinlsm and severe acne 
vulgar= have been reported with Apert syndrome, although 
some of the acneiform lesions actually represent foll~cular 
hamartomas. Mutations in the fibroblast growth factor 
receptor (FGFRZ) gene are respons~ble for Apert syndrome, 
Crouzon syndrome, and Pfelffer syndrome. 

PFEIFFER SYNDROME 
The svndrome is autosomal-dominantlv inherited and 
conslscs of osteochondrodysplasla and cranlo~~nostosls. 
Type 1 has normal intelligence and generally good outcome 
Types 2 and 3 have severe neurologic compromise, a poor 
prognosis, and sporadic occurrence. 

CROUZON SYNDROME 
The syndrome includes craniosvnostosis and acanthosis 
nigricans. It is associated with mutations in the FGFR2 gene. 
The Crouzonodermoskeletal syndrome with choanal atresia 
and hydrocephalus is caused by mutations in the FGFR3 
gene, a gene associated with achondmplastic dwarfism. 

WHISTLING FACE SYNDROME 
In this rare disorder, also known as crania-carpo-tarsal 
syndto7ne, Pree7iza7l-Sheldo11 ~yirdrome, Witldmill-Vane- 
Hand syndrome, and dlstal arthrogryposts type 2, the chlld 
appears to be whistling all the t i e .  Thls conhguratton is 
the result of microstomia, deep-set eyes, flattened mid-face, 
coloboma, contracted joint muscles of the fingers and hands, 
and alterations of the nostrils. Ulnar deviation of the fingers, 
kyphoscohasis, and talipes equinovams may be present. Bran 
anomalies have also been reported. Autosomal-dominant, 
-recessive, and sporadic variants have been reported. Prenatal 
diagnosis can be made on ultlasound. Surglcal intervention 
may be required for some patients. 

Cuerda E, et al: Acne in Apert's syndrome: treatment with 
isotretinoin. J Dermatolog Treat 2003;14:43. 

Girvigian MR, et al: Squamous cell carcinoma arising in a 
second branchial cleft cyst. Am J Clin Oncol2004;27:96. 

Ghassibe M, et al: Six families with van der Woude and/or 
popliteal pterygium syndrome: all with a mutation in the IRF6 
gene. J Med Genet 2004;41:E15. 

Giosser JW, et al: Branchial cleft or cervical lymphoepithelial 
cysts: etiology and management. J Am Dent Assoc 2003; 
134:81. 

Hunt JA, et al: Common craniofacial anomalies: the facial 
dysostoses. Plast Reconstr Surg 2002;110:1714. 

Manzalek B, et al: Novel mutation in the 5' splice site of exon 4 
of t h e  TCOFI gene in the patient with Treacher Collins 
syndrome. Am J Med Genet 2003;123A:169. 

Panthaki ZJ, et al: Hand abnormalities associated with cranio- 
facial syndromes. J Craniofac Surg 2003:14:709. 

SYNDROMES THAT INCLUDE 
ABNORMALITIES OF THE HAIR 

Hallerman-Streiff Syndrome 
This syndrome includes characteristic "bird facies," congen- 
ital cataracts, microphthalmia, mandibular hypoplasia, 
l~ypotri~hosis, and dental abnormalities. The nose 1s thin, 
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diffusely sparse and bnttle. Baldness may occur frontally or 
at the scalp margins, but sutural alopecia-hair loss 
following the lines of the crarual suturrs-is characteristic of 
this syndrome. The small face is in sharp contrast with a 
disproportionately large-appearing head. The lips are thin, 
some of the teeth may be absent while others are dystrophic, 
resulbng in malocclusion. Nystagmus, strabismus, and other 
ocular abnormalities are present. Cleft palate and syndactyly 
may be present, representing overlap with oculodentodig~tal 
dysplasia associated with GJAl gene mutailon. 

fricho-Rhino-Phalangeal Syndrome 
This a a genetic disorder consisting of h e  and sparse scalp 
haw, thin nads, pear-shaped broad nose, and cone-shaped 
ep~pbyses of the middle phalanges of some fingers and toes. 
There is an autosomal-dominant and also a recessive inherit- 
ance type. The syndrome can result fmm either single base 
pair mutations or deletion of theTRPSl gene, which encodes 
a zinc-finger transcription factor located on chromosomal 
band 8q24.1. 

Papillon-LefBvre Syndrome 
Thi.; is characterized bv hvoerkeratosis ~almaris  et olantaris. ... - ,A 

Polyostotic Fibrous Dysplasia (Albright's periodontosis, and sparsity of the hair. Hyperhidrosis and 
Disease) - other signs and symptoms begin early in life. Inheritance of 
This may present as slowly pmgressive hfelong unilateral hair thls disease IS of an autosomal-recessive type. 
loss: scalp, ~ubic ,  axillary, and palpebral. Sickle-cell disease Klippel-Feil Syndrome is often characterized by scantiness of body and faclal hair. This svndrome consists of a low Dosterior scalD hairline 

Cronkhite-Canada Syndrome 
The Cronkhite-Canada syndrome is characterized by alopecia, 
slun pigmentation, onychodystrophy, malabsorption, and 
generailzed gastrointestinal polyposis. 

Marinesco-Sjogren Syndrome 
Thrs syndrome consists of cerebellar ataxia, mental 
retardation, congenital cataracts, inability to chew food, thin 
brittle fingernarls, and sparse hair. The dystrophic hain do 
not have the normal layers (cortex, cuticle, and medulla), 
and 30% of the hair shafts show narrow bands of abnormal 
incomplete keratinization. There n an autosomal-recessive 
type of rnheritance in t h ~ s  syndrome and the gene has been 
mapped to chromosome 5q31. 

Trichothiodystrophy 
This is discussed above with xeroderma pigmentosum. 

Generalized Trichoepitheliomas 
Generalized tr~choep~thehomas, alopecia, and myasthenia 
gravis may be a vanant of the generalized harr follicle 
hamartoma syndrome.There is a report of a localizedvariaut 
of this syndrome. Histologically, there 1s replacement of the 
hair follicles by trichoepithehoma-like epithelial prolifera- 
tions associated w~th  hyperplastic sebaceous glands. 

Crow-Fukase (POEMS) syndrome 
This syndrome is characterized by polyneuropathy, 
organomegaly, endocnnopathy, M-protein, and skin changes 
such as diffuse hyperpigmentation, dependent edema, skrn 
thickening, hyperhidrosis, and hypertrichosis. 

Cartilage-Hair Hypoplasia (McKusick Type 
Metaphyseal Chondrodysplasia) 
This encompasses short-limbed dwarfism and abnormally 
fine and sparse hair in children.These children are especially 
susceptible to vlml infections and recurrent respmtoly 
infections. A functional defect of small lymphocytes, w ~ t h  
impaired cell-mediated immunity, may occur. Most patrents 
are anergrc to skin-test panels and have increased numbers 
of natural killer (NIQ cells.The major mutation ~nvolves the 
RMRP gene, which encodes a component of mitochondria1 
RNA-processing endoribonuclease. 

- 

extending onto the shoulders, with a short neck, limiting 
movement of the neck and suggestrve of webbing. The 
cervical vertebrae are fused. This syndrome is caused by 
faulty segmentahon of the mesodermal somites between the 
third and seventh weeks in utero. Strabismus, nystagmus, 
cleft palate, bifid uvula, and high palate are other features. 
This syndrome occurs mostly in girls. 

McCusick Syndrome 
Features of this syndrome include short-limbed dwarfism 
and fine, sparse, hypoplastic, and dysmorphic hair. 

Atrichia with Papules 
This is a rare drsorder charactenzed by loss of ha11 beginning 
shortly after blrth and the development of cutaneous cystic 
papules. Mutations m the hairless gene have been identied 
in both humans and mice, but a sim~lar phenotype has also 
been reported with a normal hairless gene but with vitamin 
D-resistant rickets type IIA and mutations in the vitamin D 
receptor gene. The cyst epithehum demonstrates keratin-15 
and -17, suggesting derivation from the follicular bulge and 
the presence of stem cells. Both the hairless gene and the 
vitamin D receptor gene produce zinc finger proteins and 
may have overlapping functions. 
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KERATOSIS PlLARlS 
Keratosis pilaris may be limited in mild cases to the posterior 
upper arms, and manifests as a horny plug in each hair 
follicle.The thighs are the next most common site, but lesions 
may occur on the face, forearms, buttocks, trunk, and legs. 
Facial involvement may be mistaken for acne vulgaris and 
may leave small pitted scan, even when the condition does 
not scar elsewhere. Variants of keratosis pilaris with more 
prominent scarring are included under the heading of 
keratosis pilaris atrophicans. 

The individual lesions are small, acuminate, follicular 
papules.They may or may not be elythematous. Sometimes 
the keratotic plugs are the most prominent feature of the 
eruption, whereas at other times most of the lesions are 
punctate erythematous papules. Occasionally, inflammatory 
acneiform pustules and papules may appear. 

Forcible removal of one of the plugs leaves a minute cup- 
shaped depression at the apex of the papule, which is soon 
filled by new keratotic material. The lesions tend to be 
arlanged in poorly defined groups, dotting the otherwise 
normal skin in a fairly regular pattern. They are prone to 
appear in xerotic or atopic subjects. Autosomal-dominant 
inheritance has been described. 

Other conditions associated with keratosis pilaris are 
ichthyosis follicularis, atrichia with papular lesions, muco- 
epidermal dysplasia, cardiofacio-cutaneous syndrome, ecto- 
dermal dysplasia with corkscrew hairs, and IUD syndrome. 

Treatment is difficult, but some patients respond to topical 
retinoids.Twelve percent ammonium lactate can produce some 
smoothing of the lesions but seldom results in improvement 
of the erythema. Topical calcipotrieue is effective in some 
patients. 

Gerbig AW: Treating keratosis pilaris. J Am Acad Dermatol 
2002:47:457. 

kteef A, et al: Keratosis pilaris. Cutis 1999:63:205. 

FOLLICULAR ATROPHODERMA 
Follicular atrophoderma consists of follicular indentations 
without hairs, notably occurring on extensor surfaces of the 
hands, legs, and arms. Scrotal (fissured) tongue may also be 
found. It bas been described repeatedly in association 

with other genetically-determined abnormalities, including 
X-linked dominant chondrodysplasia punctata, Bazex 
syndrome (follicular atrophoderma type), and keratosis 
palmoplantaris disseminata. 

KERATOSIS PlLARlS ATROPHICANS 
Keratosis pilaris atrophicans is seen in three syndromes: 
1) keratosis pilaris atrophicans faciei; 2) atrophodemia 
ve~miculata; and 3) keratosis pilaris follicularis spinulosa 
decalvans. I<eratosis pilaris atrophicans has been reported 
associated with woolly hair and Noonan syndrome. Overlap 
between the three entities may occur. 

Response to therapy is often limited, but some response 
has been noted with keratolytics and retinoids. Pulsed dye 
laser has led to improvement in erythema, but not skin 
roughness. 

Keratosis Pilaris Atrophicans Faciei and 
Ulerythema Ophryogenes 
I<eratosis pilaris atrophicans faciei is characterized by 
persistent erythema and small horny follicular papules with 
onset during childhood. On involution these leave pitted 
scars and atrophy with resulting alopecia. It involves the eye- 
brows, from which it may rarely spread to the neighboring 
skin and even to the scalp. The term ulerythema oph~yo- 
genes is used to describe cases with involvement limited to 
the lateral third of the eyebrows. 

Lesions may also begin on the cheeks or temples, rather 
than the eyebrows. The follicles become reddened, then 
develop papules, and finally, follicular atrophy. In keratosis 
pilaris atrophicans faciei the follicular involvement extends 
to the cheeks and forehead. 

Histologically, follicular hyperlceratosis of the upper third 
of the hair follicle is seen.A small depressed scar forms when 
the lesion heals. It may occur with atopy, and may be seen in ' 

Noonan syndrome and the cardio-facio-cutaneous syndrome. 
Transmission is autosomal dominant. 

Atrophodermia Vermiculata 
Atrophodermia vermiculata is also known as atrophodewna 
venniculata, atrophoderlllia ulerythenzatosa, folliculitis 
ulerythematosa reticulata, and honeyconzb atrophy. It is 
characterized by symmetrical involvement of the face by 
numerous closely crowded small areas of atrophy separated 
by narrow ridges, producing a cribriform or honeycomb 
surface. This worm-eaten (vermiculate) appearance results 
from atrophy of the follicles and surrounding skin. Each 
atrophic area is an abrupt, pitlike depression 1 to 3 mm in 
diameter. Among the ridges a few milia may be seen. 

The skin covering the ridges is even with the normal skin 
and is contrasted with it by being somewhat waxy, firmer, 
and apparently stretched.The cause of the disease is undeter- 
mined but familial occurrence has been noted, and it may be 
associated with other diseases, such as congenital heart block, 
other cardiac anomalies, neurofibromatosis, oligophrenia, or  
Down syndrome. 

Histologically, the epidermis is slightly atrophic with dim- 
inution in size of the interpapillary projections. In the dermis 
the capillaries are dilated and the vessels have a moderate 
lymphocytic perivascular infiltration. Follicles may be 
enlarged, tortuous, dilated, and hyperkeratotic. 
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homoo syna$ame 
Rombo syndrome is a rare disorder characterized by atropho- 
dermia vermiculata, cyanosis of the hands and feet, milia, 
telangiectases, hypotrichosis, multiple basal cell carcinomas, 
and trichoepitheliomas. The associated vermicular atropho- 
derma produces a coarse, grainy skin texture.The syndrome 
is inherited in an autosomal-dominant fashion. It must be 
distinguished from Bazex syndrome, Rasmussen syndrome 
(milia, trichoepithelioma, and cylindroma), and multiple 
trichoepitheliomas. 

Keratosis Follicularis Spinulosa Decalvans 
(Siemens-1 syndrome) 
In keratosis follicularis spinulosa decalvans, keratosis pilaris 
begins on the face and progresses to involve the scalp, limbs, 
and trunk. There is hyperkeratosis of the palms and soles. 
Cicatricial alopecia of the scalp and eyebrows is charac- 
teristic. Atopy, photophobia, and corneal abnormalities are 
commonly associated. Deafness, physical and mental retar- 
dation, recurrent infections, nail abnormalities, and amino- 
aciduria have also been purported associations.The disorder 
is genetically heterogeneous. Although inheritance in large 

autosomal-dommant inheritance have also been suggested. 
In one X-linked form, the defective genetic site is on 
Xp22.13-p22.2 in the region of the gene for spermidinel 
spermine N(1)-acetyltransferase. 

Baden HP, et al: Clinical findings, cutaneous pathology, and 
response to therapy in 21 patients with keratosis pilaris 
atrophicans. Arch Dermatol 1994;130:469. 

Callaway SR, et al: Keratosis pilaris atrophicans: case series and 
review. Pediatr Dermatol 2004:21:14. 

Clark SM, et al: Treatment of keratosis pilaris atrophicans with 
the pulsed tunable dye laser. J Cutan Laser Ther 2000:2:151. 

Girnelli G, et al: Gene dosage of the sperrnidinelspermine N(1)- 
acetyltransferase (SSAT) gene with putrescine accumulation 
in a patient with a Xp21.lp22.12 duplication and keratosis 
follicularis spinulosa decalvans (KFSD). Hum Genet 2002; 
11 1:235. 

Oranje AP, et al: Keratosis pilaris atrophicans. One heterogen- 
eous disease or a symptom in different clinical entities? Arch 
Dermatol 1994;130:500. 
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2 8 3ermal and Subcutaneous Tumors 

The denn~s  and subcutaneous tlssue contain many cellular 
elements, all capable of both reactwe and neoplastic proli- 
ferat~on. ln this chapter, proliferations derlved from vascular 
endothelial cells, fibroblasts, myofibmblasts, smooth muscle 
cells, Schwann cells, and lipocytes are reviewed. Also 
discussed are several neoplasms of cells invading 01 

aherrantly present ~n the dermis, such as metastatic cancer, 
endometriosis, and meningioma. 

CUTANEOUS VASCULAR ANOMALIES 
Clear differentiation between infantile hemangiomas and - 
vascular malformations is helpful when planning therapy, as 
infantile hemangiomas involute spontaneously while 
vascular malfor~nations are persistent. The biology of 
vascular lesions remains a fertile area for research. Blie et a1 
reported sixkindreds in which infantile hemangiomas andtor 
vascular malformations occurred in various family members 
in an autosomal-dominant fashion. This unexpected finding 
clinically links malformations and hemangiomas. The nature 
of underlying angiogenic etiologic factors awaits elucidation. 
PHACE syndrome is another instance where hemangiomas 
and vascular malformations segregate together. Pediatric 
patients with vascular abnormalities benefit from 
multidisciplinary evaluation by experts, as the diagnosis and 
management may be difficult. 

Blie F, et al: Familial segregation of hemangiomas and vascular 
malformations as  an autosornal dominant trait. Arch Denatol 
1998;i 34:718. 

Mathes EFD, et al: Clinical characteristics and management of 
vascular abnormalities. Arch Dermatol 2004;140:979. 

Requena L, et al: Cutaneous vascular anomalies. Part 1. J Am 
Acad Dermatol 1997;37:523. 

Requena L, et al: Cutaneous vascular neoplasms. Part I I .  J Am 
Acad Dermatol 1997:37:887. 

Requena L, et al: Cutaneous vascular neoplasms. Part I l l .  J Am 
Acad Dsnatol 1998;38:143. 

Hamartomas 
Ha~~~a r tomas  are characterized by an abnormal arrangement 
of tissues normally present in a given s~te .  

Phakomatosis Pigmentovascularis htients  with a 
combination of vascular malformations and melanocytic 
or epidermal nevi are grouped into this disorder, and are 
manifestations of genetic twin spotting. In the traditional 
classification, types I to IV have nevus flammeus. Those 
with a coexisting epidermal nevus have type 1; if aberrant 
Mongolian spots are present, i t  is classified as type 11; if a 
nevus spilus is seen, it is classified as type III; and when both 
ectopic Mongolian spots and nevus spilus are present, it is 

classified as type IV. The last three categories may have 
associated nevus anemicus.The association of extensive cutis 
marmotata telangiectatica congenita and aberrant Mongolian 
spots has been classified as typeV. If cutaneous disease only 
is present, the patient's condition is designated subtype a; if 
there is associated systemic disease, subtype b is appended. 
A revised classification includes only 3 types: phacomatosis 
cesioflammea (blue spots and nevus flammeus), phacomato- 
sis spilorosa (news spilus and a pale pink spot), and phaco- 
matosis cesiomarmorata (blue spots and cutis marmorata 
telangiectatica congenita).Associated systemic findings may 
include intlacmnial and visceral vascular anomalies, ocular 
abnormalities, choroidal melanoma and hemihypertrophy 
of the limbs. Type I1 is the most common (85%). Half of 
patients with this type have serious manifestations, such as 
Iclippel-Trenaunay-Parkes-Weber syndrome or Sturge-Weber 
syndrome. Type 111 has been associated with multiple 
granular cell tumors. Most patients are Asian. 

Dioclaiuti A, et al: Phakornotosis pigmentovascularis type lllb: a 
oase associated with Sturge-Weber and Klipper-Trenaunay 
syndromes. J Am Acad Denatol 2005;53:536. 

Happle R: Phacomatosis pigmentovascularis revisited and 
reclassified. Arch Dermatoi. 2005;141:385. 

Mahroughan M ,  e t  al: Phakomatosis pigmentovascularis. 
Pediatr Dermatol 1996;13:36. 

Trans HV, et al: Primary choroidal melanoma in phakomatosis 
pigmentovascularis lia. Oppthalmology 2005:112:1232. 

Eccrine Angiomatous Hamartoma Eccr~ne angio- 
matous hamartoma usually appeals as a solitary nodular 
lesion on the acral areas of the extremities, particularly 
the palms and soles. This lesion appears at birth or in early 
childhood and is often associated with paln and hyper- 
hidrosis.The lesion is a dome-shaped, tender, blulsh nodule. 
When stroked or  plnched, drops or beaded rings of 
perspirat~on may be seen. 

Histologically, there 1s a combinat~on of lobules of mature 
eccrlne glands and ducts with thin-walled blood vessels. 
Exc~sion may be necessary because of pan. 

Martlnelll PT, et al: Eccrine angiornatous hamartomti: a case 
report and review of the literature. Cutis 2003;71:449. 

Pelle MT, et al. Eccrine angiomatous hamartoma. J Am Acad 
Dermatol 2002;47:429. 

Malformations 
These are abnormal structures that result from an aberration 
In embryonic development 01 t~auma.  The abnormality may 
result from an anatomic malformat~on, or  from funct~onal 
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according to the type of vessel involved: capillary, venous, 
arterial, lymphatic, or combined. 

Nevus Anemicus Nevus anemicus 1s a congenital 
d~sorder chalacterized by macules of varying size and shape 
that are paler than the surroundlng skin and cannot he made 
red by trauma, cold, or  heat. The nevus resembles vitiligo, 
but there is a normal amount of melanln.Wood's light does 
not accentuate it, and diascopy causes it to merge into the 
surroundlng blanched skln. The patches are usually well 
defined with Irregular edges. Rarely, it may occur m neuro- 
fibromatosls, tuberous sclerosis, or as one component of 
phakomatosis pigmentovascularis. In nevus anemicus the 
triple response of Lewis lacks a flare, but outside the nevus 
a flare does develop aftet rubbing the sk~n.  The underlying 
defect is an increased sensitivity of the blood vessels to 
catecholamines. 

Ahkaml RN,  et al: Nevus anernicus. Dermatology 1999;198:327. 

Nevus Oligemicus Nevus oligemicus presents as a 
patch of livid skin that is cooler than the normal skin, as a 
result of decreased blood flow. Vasoconstriction of deep 
vessels is thought to be the underlying defect. 

Davies MG, et al: Nevus oligemlcus. Arch Dermatol 1981; 
117:111. 

Plantin P, et al: Nevus oligemlcus. J Am Acad Dermatol 1992; 
26268. 

Cutis Marmorata Telangiectatica Congenita (Con- 
genital Phlebectasia, Van Lohuizen Syndrome) 
Cutis marmorata telangiectatica congenita is characterized 
by the presence of a purplish, reticulated vascular network 
with a segmental distribution, usually involving the 
extremities (Fig. 28-1). The mottling is pronounced and is 
made more distinct by crying, vigorous activity, and cold. 
Lesions usually improve by 2 years of age, but may remain 
stable. The condition occurs sporadically, and there is a 
female preponderance. The segmental distribution suggests 
mosaicism, and occasional familial occurrence could be 
explained by paradominant inheritance, where heterozygous 
individuals are phenotypically normal, the mutation is 
transmitted unperceived, and only becomes manifest when a 
post-zygotic mutation gives rise to loss of heterozygosity. 

Associated anomalies occur in more than half of patients. 
Common anomalies include varicosities, nevus flammeus, 
ulceration, macrocephaly, and hypoplasia and hypertrophy 
of soft tissue and bone. Unusual associations include general- 
ized congenital fibromatosis, premature ovarian failure, 
Chiari I malformation, and rectal and genital anomalies. 
These lesions are associated with Mongolian spots as type 
5 phacomatosis pigmentovascularis. They have also been 
reported in association with featules of the Adams-Oliver 
syndrome (limb abnormalities, scalp defects, skull ossification 
defects). 

The differential diagnosis includes residual vascular lesions 
from neonatal lupus and Bockenheimer syndrome. 
Bockenheimer syndrome appears in childhood and shows 

Fig. 28-1 Cutls 
marmorata 
telangrectatlca 
congenital. (Courtesy 
of Brooke Army 
Medlcal Center 

I Teachlng Frle) 

progressive development of large venous ectaslas lnvolvlng 
one limb. No treatment is required. Many will become less 
noticeable with time. 

Danarti R, et al: Paradominant inheritance may explain familial 
occurrence of cutis marmorata telangiectatica congenita. 
Dermatology 2001;203:208. 

Fujita M, et ai. Cutis marmorata telangiectatica congenita with 
hemangiornatous histopathologic features. J Am Acad 
Dermatol 2003;48:950. 

Stoll C: Macmcephaly-cutis marmorata telangiectatica cangenita: 
report of a patient with a translooation. Genet Couns 
2003;14:173. 

Tubbs RS, et al. Cutaneous manifestations and the Chiari I 
malformation. Pediatr Neurol 2003;29:250. 

Nevus Flammeus (Capillary Malformation, Port- 
Wine Stain) Nevus flammeus nuchae (stork bite) is a 
congenrtal capillary malformation present in 25% of 
newborns, I t  may perslst in at least 5% of the population. 
It usually is a pinlc-red macule situated on the posterior 
midllne between the occipital protuberance and the tip 
of the spine of the fifth c e ~ ~ c a l  vertebra. The long axis is 
usually up and down. A similar appearing midhne nevus 
flammeus (salmon patch or angel's kiss) on the glabellar 
region or  on one upper eyelid is present in approximately 
15% of newborns.They Lend to fade during childhood. 

Other port-wine stains occur in an estimated 3 in 1000 
children. They are present at birth, and vary in color from 
pinlc to dark o r  bluish red. The lesions are usually urnlateral 
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Fig. 28-2 Port-wine stain 

and located on  the face and neck, although they may be 
widespread and involve as much as half the body. The 
most common site is a unilateral d~stribution on the face 
(Fig. 28-2). The mucous membrane of the mouth may be 
involved (Eg. 283).Although the surface of a nevus flammeus 
is usually smooth, small vascular nodular outgrowths or 
warty excrescences may develop over time. These lesions 
often become more bluish or purple with age. Several reports 
document multiple basal cell carcinomas occurring in adult 
life over sites of long-standing nevus flammeus. Rarely, nevus 
flammeus may appear as an acquired condition, usually with 
onset after trauma. 

Nevus flammeus in the area supplled by the ophthalmic 
division of the trlgeminal cranial nerve is a component of the 
Sturge-Weber syndrome (encephalotrigeminal angiomatosls), 
but the leptomeningeal component is present in only 10% of 
pat~ents with all or  most of the V1 branch of the trigeminal 
nerve involved, Leptomeningeal angiomatosis may clinically 
manifest as epilepsy, mental retardation, hemiplegia, hemi- 
sensory defects, and homonymous hemianopsra. Characteristic 
calcdications are present in the outer layers of the cerebral 

cortex; these consist of double-contoured "tram tracks" that 
follow the brain convolutions. Ocular abnormalities, such as 
glaucoma, buphthalmos (infantile glaucoma, related to 
abnormal development of the angle formed by cornea and 
iris), retinal detachment, and blindness affect approximately 
50% of patients.These may be present without leptomenin- 
geal involvement.The syndrome results from the persistence 
of the primitive embryonal vascular plexus that develops 
during the sixth fetal week around the cephalic neural tube 
and in the region destined to become facial skin. Normally, 
the plexus regresses during the ninth week, but in the Sturge- 
Weber syndrome it persists. Ebronectin gene expression is 
increased in lesional fibroblasts. 

Ovei~rowth of soft tissue and underlying bone may occur 
'in an affected extremity, giving rise to the laippel-Trenaunay- 
Parkes-Weber syndrome.?"ne Klippel-Tsenaunay syndrome is 
characterized by port-wine malformations and the Parkes- 
Weber syndrome by deep arteriovenous malformations. 

Port-wine stains are components of many rare congenital 
disorders. Occasionally, nevus flammeus may he associated 
with nevus anemicus, nevus spilus, atypical Mongolian spots, 
or epidermal nevi. Such patients have a condition called 
phakontatosis pi~mentouascularis. The Beekwith-Wiedemann 
syndrome may comprise facial port-wine stain, macroglossia, 
omphalocele, visceral hyperplasia, occasionally hemihyper- 
trophy, and hypoglycemia. Cobb syndrome (cutaneous 
meningospinal angiomatosis) is a nonfamilial disorder 
characterized by a port-wine hemangioma or other vascular 
malfopation in a dermatome supplied by a segment of the 
spinal cord containing a venous or  arteriovenous malforma- 
tion. Kyphoscoliosis is common and multiple neurologic, 
gastrointestinal, urologic, and skeletal abnormalities may 
also be present. Proteus syndrome is characterized by vascular 
malformations including nevus flammeus, hemihypertrophy, 
macrodactyly, verrucous epidermal nevus, soft-tissue 
subcutaneous masses, and cerebriform overgrowth of the 
plantar surface. Roberts syndrome consists of a facial port- 
wine stain and hypomelia, hypotrichosis, growth retardation, 
and cleft lip. The Wybum-Mason syndrome consists of uni- 
lateral retinal arteriovenous malformation associated with 
ipsilateral port-wine stain near the affected eye.This may be 
present in association with Sturge-Weber syndrome. The 
TAR syndrome is defined by congenital thrombocytopenia, 
bilateral absence or  hypoplasia of the radius, and port-wine 
stain. Coats' disease manifests retinal telangiectasia and 
ipsilateral facial port-wine stain. 

Occasional familial segregation of port-wine stains has 
been noted, and a large associated gene locus, CMC1, has been 
identified on chromosome 5q. RASA1, a gene encoding 
pl20-RasGAP, is found within this region and heterozygous 
inactivating RASAl mutations have been found in affected 
families. 

Histologically, port-wine stains demonstrate dilation of 
capillaries in the subpapillary network. Laser therapy has 
been used with satisfactory results, but a number of treat- 
ments are required and recurrence is common.The flashlamp 
pulsed dye laser bas the best record of safety and efficacy. 
Commonly, a pulse duration of 0.45 ms is used. A study of 
cryogen-spray cooled laser treatment at wavelengths of 585 
versus 595 nm, both with 7-mm spot size in a range of 7 to 
10  Jlcm2, demonstrated better blanching at 585 nm. In 
another study, purple lesions responded best to 585 nm at 
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with either 585 nm at 0.5 ms or 595 nm for 20 ms. In this 
study, 595 nm at 0.5 ms was less effectwe than the other 
settings. Optical-themla1 models predict that for vessel 
diameters of 40, 80, and 120 pm, effective pulse durations 
should be approximately 1.5, 6, and 20 ms, respectively 
Ctyospray cooling and fluence can be vaned to produce 
optimal results. For darker skinned patients, mulhple pulse 
stacking with mult~ple cryogen spurts provides better 
ep~dermal protection. Intense pulsed light has been effective 
In some patients resistant to multlple pulsed dye laser 
treatments. 
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Kauvar AN, et al: Laser treatment of cutaneous vascular 
anomalies. Lymphat Res Biol 2004;23:349. 
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with cryogen spray cooling. Dermatol Surg 2002;28:309. 
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Verrucous Vascular Malformation (Angiokeratoma 
Circumscriptum Naeviforme] This is  a malformation 
of dermal and subcutaneous capillaries and veins. The 
vascular malformation is congenital. Over time, a verrucous 
component appears.The lesions are blu~sh-red, well-defined, 
and occur on the lower extremities mostly, but also on 
the chest or forearm. Linear segmental lesions have been 
described. Associated spinal lesions (Cobb syndrome) have 
been reported. Klippel-Trenaunay syndrome has also been 
reported in associat~on with verrucous vascular malforma- 

..,.,. duperficial ablative the .-,, ... .jplcally followed by 
recurrence, regardless of whether ablation is performed by 
excision, laser, ctyotherapy, or electrocautery. Full-thickness 
excision is generally effective, and may be used in 
combination with laser therapy. 

Clinton TS, et al: Cobh syndrome assoc~ated wlth a vermcous 
(angiokeratomal~ke) vascular malformation. Cutls 2003; 
71:283. 

Yang CH, et al: Successful surgical treatment of verrucous hem- 
angioma: a combined approach Dermatol Surg 2002;28:913. 

Deep Venous Malformations Including Cavernous 
Venous Malformation Cavernous venous malforma- 
tions present as rounded, bright red or deep purple, spongy 
nodules. They occur chiefly on the bead and neck and may 
~nvolve both the skin and the mucous membranes. There 1s 
usually a deep component with a connection to the venous 
circulatron. Calcified phlebol~ths and localized hyperh~drosis 
may occas~onally be present, hut the lesions are generally 
asymptomatic. The deep components are not amenable to 
laser therapy. Results of surgical resection are generally poor. 
Compression may be helpful. Customized, snug-fitting 
garments are preferable to elastic bandages. 

Several syndromes are associated with venous malforma- 
tions.The Bannayan-Riley-Ruvalcaba syndrome is described 
in Chapter 30. Maffuccl syndrome, also known as dysckon- 
droplastn with hemai~gzomatn, is characterized by multiple 
vascular malformations with dyschondrop1asia.The dyschon- 
droplasia is manifested by uneven bone growth as a result 
of the defects of ossification, with enchondron~atosrs that 
results in multiple and frequent fractures m the period of 
bone growth. Durlng the prepubertal yean, 1- to 2-cm 
nodules appear on the small bones of the hand or foot, Later, 
largernodules, the enchondromas, appear on the long bones. 
Much later, similar lesions appear on the trunk. Sarcomatous 
degeneration occurs in 50% of patients.The distribution of 
the lesions is mostly unilateral. Multiple venous malforma- 
tions of the skin and mucous membranes are present in this 
nonhereditaty mesodermal dysplasia disorder. Lymphangio- 
mas may also occur. Pigmentary changes, such as v~tiligo and 
caf6-au-lait macules, have been noted. In Olller daease, the 
enchondmmatosis is present w~thout the cutaneous abnor- 
malities. Human enchondromatosis has been associated 
wlth abnormalihes rn parathyroid hormone-related protein 
(PTHrP), its receptor, and the Indian hedgehog (IHH) gene. 
PTHrP delays differentlation of prol~ferat~ng chondrocytes, 
whereas IHH promotes proliferation. 

The blue rubber bleb nevus syndrome is characterized by 
cutaneous and gastrointestinal venous malformations The 
skin lesions have a cyanotic, bluish appearance with a soft, 
elevated, nipple-like center, but deeper lesions may also 
occur. They can be emptied by h n  pressure, leavlng them 
flaccid.They are located predominantly on the hunk and arms. 
Noctumal pain may occur and 1s a characteristic symptom. 
Gastrointestinal hemangiomas are found throughout the 
gastrointestinal tract, but are numerous in the small 
intestines. Rupture of a lesion may produce melena. Occa- 
sionally, other organs may express venous mallormations 
and symptomatic central nervous system (CNS) lesions have 
been described.This syndrome generally occurs as a sporadic 
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condition. It may be pi-zsent as an autosomal-dominant familial 
tra~t. Treatment of bleeding or painful les~ons 1s destruction 
or excision. Minimally lnvaslve surgical techniques are well 
suited to the treatment of numerous lesions. For patients 
who continue to have bleeding episodes that require blood 
transfusions, octreotide, a somatostatin analog known to 
decrease splanchnic blood flow, may be effectwe. Epsilo- 
naminocapmic acid has also been used. 

Gorham's dlsease (Gorham's sign) is characterized by 
cutaneous and osseus venous and lymphatic malformations 
assoc~ated wlth masswe osteolysis or "disappeanng bones!' 
Although multlple areas of the skeletal system may be 
involved. usuallv onlv a sinale bone is destroved. There is 
complete or partial replacement of the bone-with fibrous 
tissue.The cutaneous malformation may be the initla1 sign of 
the disease, which appears commonly in young children, 
usually in areas adjacent to involved bones. 

Slnusoldal hemangioma 1s a vascular malformat~on that 
usually presents m adults as a bluish-purple nodule, less than 
4 cm in d~ameter, on the trunk or bleasts. Multiple les~ons 
may occur and a facial locatcon has also been reported. 
Histologically, it appears as a lobular, circumscribed mass 
with dilated interconnected vascular channels filled with 
blood. 

A familial condition of multiple cutaneous and mucosal 
venous malformations that show abnormal venous channels 
wlth decreased or absent smooth muscle has been shown to 
be the result of an activating mutation in the receptor tymsine 
kinaseT1E-2 endothellal gene. It is located on chromosome 
9p and is the result of a single amino acid substitution in the 
lonase domain of theTIE-2 receptor. 

Cerebral cavemomas are vascular malfomatlons that may 
be inherited in an autosomal-dominant fashion. The gene, 
CCM1, has been mapped to chromosome 7. Cutaneous mal- 
formations are sometimes present, including hyperkeratotic 
cutaneous capillary venous malformations. 

Venous malformations (VM) should be distinguished from 
glomuvenous malformations (GM, gomangloma). VM are 
usually sporadic, while GM are frequently inherited. VM is 
linked to chromosome 9p21, wh~le GM is linked to l p21  and 
loss of function mutations in glomulin. GM can be pink at 
imtial presentation, but evolves to blue-black with a cobble- 
stone appearance with minimal hyperkeratosls. Involvement 
of an extremity is typical and the lesions are often pa~nful if 
compressed.VM is an isolated mucosal or subcutaneous blue 
lesion that may involve muscle The les~on often shrinks with 
external pressure and 1s typically painful in the morning due 
to cangestlon. Increased pain may be noted at puberty, dunng 
menshuation, with pregnancy or w~th  oral contraceptlws. 
VM may be associated with intravascular coagulopathy 
Sclerotherapy is more effective inVM than in GM. 
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~ b b e r  bleb nevus syndrome. S u g  Endosc 2000;14:595. 

Klippel-Trenaunay Syndrome (Hemangiectatic 
Hypeffrophy, Angioosteohypertrophy Syndrome) 
IClippel-Trenaunay syndrome (KTS) is characterized as a 
triad of nevus flammeus, venous and lymphatic malforma- 
tions, and soft-tissue hypertrophy of the affected extremity 
The lower limb is affected in approximately 95% of patients. 
When there is an associated arteriovenous fistula, Parkes- 
Weber is appended to the diagnosis. 

The earliest and most common presenting sign is a nevus 
flammeus that is confined to the skin of an extretnity.7he 
port-wine stain often stops abruptly at the midline with a 
sharp, linear border, but it may be patchy and extend over 
the buttocks and tmnk, and may occasionally be seen with a 
bilateral or  generalized distribution. Varicose veins may be 
present. The deeper venous malformation in this sporadic 
syndrome may be conked to the skin; however, it is i 
common for the malfom~ation to extend to muscle and bone. 
Venous thromboembolism has been reported with an 
incidence as high as 22%. In other patients, the deep venous 
system is hypoplastic. 

The involved limb is usually larger and longer than normal. 1 Other less frequent features include intennittent claudica- 
tion, venous ulcers, increased skin temperature, diffuse hair 
loss, hypertrichosis, lymphedema, altered sweating, lacrima- 
tion, or salivation. Gait abnormalities are common. Hemi- 
hypertrophy of the face; cutaneous lymphangioma; varicose 
pulmonary, bladder, and colonic veins; and recurrent 
pulmonary emboli have been reported. Intradural spinal 
cord arteriovenous malformations, epidural hemangioma, 
and epidural angioniyolipoma have been reported to occur e 
at the same segmental level as cutaneous lesions of KTS c 
syndrome. Clinical evaluation consists of color duplex ultra- ,f sonography to evaluate the patency of the deep venous , , 

system, magnetic resonance imaging (MRI) for visualization I !  

of hypertrophic muscle and bone, arteriography when an 
arteriovenous fistula is suspected, and conventional 
radiography of both extremities. Early venography may be I! 
performed, if  the deep venous system is not hypoplastic, 
to determine whether there are defects that might be amen- I 
able to surgical correction. Thick-slice dynamic magnetic 

, e, , 
resonance projection angiography (MRPA) and intm-arterial . 9: ,, 
digital subtraction angiography can be used to detect 2 .  

arteriovenous shunting in Parkes-Weber syndrome. 
Mutations associated with the angiogenic factor, 

VG5Q have been described in KTS. A balanced translocation 
involving chromosomes 8q22.3 and 14q13 has also been 
reported. 

Flashlamp pumped pulsed dye laser treatments may be 
used for the nevus flan~meus component.Thevaricosities and 
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pumps, fitted garments, and diuretics. Surgery may be per- 
formed to correct the inequality in limb length, to relieve 
deep venous obstruction, or to correct an associated arteno- 
venous fistula The IClippel-Trenaunay Support Group 
website can be found at www.k-t.org. 
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morphogenesis. Cell Mol Lif Sci 2005;62:1434. 

Arteriovenous Fistulas The arteriovenous (AV) fistula 
is a route from artery to vein, bypassing the capillary bed.AV 
fistulas may be congenital or acquired. Congenital AV fistulas 
occur mostly on the extremities and may be recognized, or 
at least suspected, in the presence of varicose veins, ulcera- 
tions, hemangiomas, and nevus flammeus. They may occur 
internally as a component of Osler-Weber-Rendu disease 
(hereditary hemorrhagic telangiectasia).Acquired fistulas are 
usually the result of trauma, but may be created intentionally 
for hemodialysis access. 

The skin over these fistulas is warmer, hair may grow 
faster, and the affected limb may be larger than the other, 
thrills and bruits may be discerned in some cases.There may 
be changes resulting from stasis, edema, a vascular mass, 
increased sweating, or  paresthesias. A t  times, reddish-purple 
nodules or a plaque may he present that clinically resembles 
Kaposi sarcoma; this has been called pseudo-Kaposi 
sarcoma (Stewart-Bluefarb syndrome). It may occur because 
of congenital malformations, in which case a unilateral 
purplish discoloration of the skin over or distal to the AV 
anomaly begins to appear in the second or  third decade of 
life.This type accounts for 80% of cases; the remainder are 
secondary to fistulas caused by trauma. Iatrogenic AV 
fistulas, such as those produced to facilitate hemodialysis, 
may also bring about skin changes, including reactive 
angioendotheliomatosis. Histologically, there is an increase 
in thick-wnlled vessels lined by plump endothelial cells, 
extravasated erythrocytes, and deposits of hemosiderin. 
Proliferating endothelial cells may occlude the lumen. 

Cirsoid aneurysms (angioma arteriale racemosum) are 
uncommon congenital AV fistulas of the scalp or face.They 
may appear on the skin as a pulsating mass that may extend 
over the neck and scalp, and may penetrate into the cranium, 
or they may simply manifest as a solitary blue or red papule 
in the mid-adult period. 

Diagnosis of an AV fistula is established by plethysmo- 
graphy, thermography, determination of oxygen saturation of 
venous blood, or arteriography. 

is curative. Because the congenital malformation variety 
consists of multiple small distal lesions, surgical intervention 
is not feasible in most cases, Color echo-Doppler ult~asono- 
graphy-guided sclerotherapy with polidocanol microfoam 
has been used successfully in this setting. Pressure and 
elevation as supportive measures may limit ulceration, 
infection, and other secondary complications. Cirsoid 
aneurysms of the scalp have been treated by embolization 
and injection of sodium tetradecyl sulfate. 

- - - - 

Cabrera J, et al: Treatment of venous malformations with 
sclerosant in micmfoam form. Arch Dermatol2003;139:1409. 

Requena L, et al: intravascular and diffuse dermal reactive 
angioendotheiiomatosis secondary to iatrogenic arterio- 
venous Rstulas. J Cutan Pathol 1999;26:159. 

Pmminent Inferior Labial Artery The arteries supply- 
ing the lips are normally tortuous to accommodate the 
movements of the moutb. Howell and Freeman reported a 
potentially troublesome arterial anomaly of the lower lip 
characterized by the appearance of a pulsating papule in the 
lower vermilion, a centimeter or two from the oral com- 
missure, formed by an especially tortuous segment of the 
inferior labial artery. A similar anomaly may involve the 
upper lip. Caliber-persistent labial artery may be mis- 
diagnosed as squamous cell carcinoma, and the biopsy may 
produce significant bleeding. On the lip, it is best to "palpate 
for pulsation prior to puncture." 

Howell JB, Freeman RG: The potential per11 from caliber-persistent 
arteries of the lips. J Am Acad Dermatol 2002;46:256. 

Lovas JG, et al: Caliber-persistent labial artely. A common 
vascular anomaly. Oral Surg Oral Med Oral Pathol Oral Radiol 
Endod 1998;86:308. 

Acral Arteriolar Ectasia Paslin and Heaton reported a 
man with purple serpiginous ectatic arterioles on the backs 
of his fingers, which appeared in the fifth decade of life. 

Paslin DA, Heaton CL: Acral arteriolar ectasia. Arch Dermafol 
1972;106:906. 

Superficial Lymphatic Malformation (lymphangioma 
circumscripfum) The old term for supe&ial lymphatic 
malfonnation was lymphangioma circumscriptum; however, 
this is not a tumor but rather a congenital malformation of 
the superficial 1ymphatics.A superficial lymphatic malforma- 
tion presents as groups of deep-seated, uesicle-like papules, 
resembling frog spawn, at birth or shortly thereafter. The 
lesions are usually yellowish but may be pink, red, or dark. 
When the papules are punctured, they exude clear, colorless 
lymph. The papules are arranged imgularly in groups that 
may be interconnected by sparsely scattered lymph cysts. 
The entire process, however, is as a rule localized to one 
region. The sites of predilection are the abdomen, axillae, 
genitalia, and mouth, particularly the tongue. The scrotum is 
subject to multifocal lymphatic malformations presenting as 
clear, thick-walled, vesicle-like lesions. At times the surface 
is verrucous, in which instance the-color may be brownish, 



and the lesions may be mistaken for warts. Lesions resembling 
molluscum contagiosum have also been described. 

Frequently, the lesions consist of a combinahon of blood 
and lymph element so that purple areas are sometimes seen 
scattered within the vesicle-like papules.The leslons are also 
frequently assoc~ated with a deep component that occupies 
the subcutaneous tissues and muscles. In the course of time, 
these lymphatic malformations show only sllght changes. 

Excis~on and grafting, fulguration, or coagulation are 
frequently unsatisfactory because of recurrences resulting 
from vascular connections between the surface lesions and 
deep-seated lymphatic c~sterns. The deeper component 
should be evaluated by MRI or other suitable radiolog~c 
imaging pmcedure to delineate the extent of deep involve- 
ment before planned procedures. Vaporization with the 
CO, laser may be successful if deeper components are not 
present. Pulsed dye laser has also been reported as effective. 
ICeloid formahon has been described after laser vaporization 
of genital lymphangiomas. Sclemtherapy may be successful. 

- 

Bikowski JB, et al: Lymphangioma circurnscriptum: treatment 
with hypertonlc saline scierotherapy. J Am Acad Dermatol 
2005;53:442. 

Gupta S, et al: Lymphangioma circumscriptum of the penis 
mimicking venereal lesions. J Eur Acad Dermatol Venereol 
2003;17:598. 

Hu~lgol SC, et al: CO, laser therapy of vulva! lymphang~ectas~a 
and iymphangioma c~rcumscriptum. Dermatol Surg 2002; 
28575. 

La1 CH, et al: Lymphangioma circurnscriptum treated wlth 
pulsed dye laser. Pediatr Dermatol 2001;18:509. 

Tawfik HA, et al: Lack of response to systemic corticosteroids in 
patients with lymphangioma. Ophthal Plast Reconstr Surg 
2005;21:302. 

Vlastos AT, et al: Lymphanglorna circurnscn'ptum of the vulva: a 
review of the l~terature. Obstet Gynecol2003;101(5 Pt 1):946 

Cystic Lymphatic Malformafion Cystic lymphatic 
malformations are deep-seated, typically multilocular, ill- 
defined soft-tissue masses that are pa~nless and covered by 
normal dun. They are most common in the oral cavity and 
on the extremities, and have been described in Maffucci syn- 
drome. Cystic hygromas are clinically better circumscribed, 
occumng usually in the neck, axllla, or groin. The posterlor 
neck lesions may be assoclated withTurner syndrome, other 
chromosomal aneuploidy conditions, hydrops fetalis, or other 
congenital abnormalities. Cytogenic analysis of children 
born with cystic hygmmas is indicated as aneuploidy may 
recur in subsequent pregnancies. Transabdominal or trans- 
vaginal sonography can visualize these lesions in utero. 
Usually these lesions will recur after surgical treahnents 
because of their depth, but ~njection sclerotherapy with 
agents such as OK-432 may result in regression. 

Fujino A, etal. A role of cytokines in OK-432 injection therapy for 
cystic iymphangioma: an approach to the mechanism. J 
Pediatr Surg 2003;38:1806. 

Ulle ST, et al: The surgical management of giant cervicofacial 
lymphatic malformations. J Pediatr Surg 1996:31:1648. 

Paoloni-Giacobino A, et al: Pregnancy outcome of 30 fetuses 
with cystic hygroma diagnosed during the first 15 weeks of 
gestation. Genet Couns 2003;14:413. 
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Dermatol 1987;37:523. 

Talpale P, et al: increased nuchal translucency as a marker for 
fetal chromosomal defects. N EngI J Med 1997;337:1654. 

Lymphangiomatosis Diffuse or  multifocal dilated 
lymphatic channels involving the skin, soft tissues, bode, and 
parenchymal organs are a rare congenital condition. If an 
extremity 1s affected, the prognosis IS good; however, when 
vital internal organs are involved, the prognosis is poor. Skin 
lesions are a presenting slgn in 7% of patients with thoracic 
lyrnphangiomatosis. These patients have a high incidence 
of complications, including chylothorax (49%), pulmonary 
infiltrates (45%), bone lesions (39%), splenic les~ons (19%), 
cervical involvement (15%), and disseminated ~ntravascular 
coagulation (9%), 

Alvarez OA, et al: Thorac~c iymphang~omatos~s in a ch~ld J 
Pediatr Hematoi Oncol 2004;26:136. 

Moerman P, et a!: Lymphangiomatosis of the body wall. Pediatr 
Pathol Lab Med 1997;17:617. 

Slngh Gomez C, et al: Lymphangiomatosis of the limbs. Am J 
SUg Pathol 1995;19:125. 

Dilation of Preexisting Vessels 
Spider Angioma (Vascular Spider, Spider Nevus, 
Nevus Araneus) The lesion of spider angioma is 
suggestive of a red spider, hence its name. The ascending 
central arteriole represents the "body" of the spider, and the 
radiating fine vessels are suggestwe of the multiple legs. 
These small telangiectases occur singly or severally, most 
frequently on the face and neck, with decreasing frequency 
on  the upper trunk and upper extremities. In young children, 
the sites of predilection are the backs of the hands and 
forearms, and the face. 

Young children and pregnant women show these lesions 
most frequently. In pregnant women palmar erythema is 
usually present with the vascular sp~ders. The presence of 
vascular spiders in otherwise healthy chlldren is common. 

The vascular spiders of childhood usually involute without 
treatment; however, several years may elapse before that 
happens. In pregnant women, most lestons wlll involute soon 
after delivery. 

Vascular spiders also occur in patients with cirrhosis, 
hepatihs C, malignant disease of the liver, and other hepatic 
dysfunctions.The common denominator bas been shown to 
be an elevated blood estrogen level. Elevations in vascular 
endothel~al gmwth factor and basic fibroblastic growth factor 
are also significant predictors for spider angiomas in cirrhotic 
patients.When vascular spiders occur with palmar erythema 
and pallid nails wlth distal hyperemic bands, cirrhosis of 
the l~ver should be considered. Arteriovenous hemangima 
has also been reported to be assoclated with chronic liver 
d~sease 

If active therapy is to be performed, either obliteration by 
electrodeslccation of the central punctum or laser treatment 
produces excellent results. 

- 

Akiyama M, et al: Artenovenous haemanglorna in chronic liver 
disease. clln~cai and histopatholog~cal features of four cases. 
Br J Dermatoi 2001;144:604. 
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treatment on vascular lesions. Br J Dermatol 2000;143:356. 
Li CF et al: Spider angiomas in patients with liver cirrhosis: role 

of vascular endotheiial growth factor and basic fibroblast 
growth factor. World J Gastroenterol 2003:9:2832. 

Venous Lakes Venous lakes (phlebectases) are small, 
dark blue, slightly elevated blebs (Fig. 284).These are easily 
compressed (Fig 28-5), and are located on the face, ears, lips, 
neck, forearms, and backs of the hands.These manifestations 
of chronic sun damage are markedly d~lated, blood-filled 
spaces that are lined with thin, elongated endothelial cells, 
and are usually surrounded by prominent solar elastosis. 

Venous lakes may be treated by light electrocautery, laser 
ablation, fulguration, infiared coagulation, lntrales~onal 
injection of 1% pohdocanol, and cryotherapy. Sometimes 
they must be treated because of traumatic bleed~ng. 

Rg. 
lake 

Venous 

ig. 28-5 Venous 
ke. 

Kuo HW, et al: Venous lake of the lip treated with a sclerosing 
agent: report of two cases. Dermatol Surg 2003;29:425. 

Majamaa H, et al: Treatment of venous-lake angiomas with a 
carbon dioxide laser. J Eur Acad Dermatol Venereol 2003; 
17:352. 

Capillary Aneurysms These flesh-colored solitary 
lesions, resembling an intmdermal nevus, may suddenly 
grow larger and darker and become blue-black or black as a 
result of thrombosis.?"ney are surrounded by a zone of eryth- 
ema. The lesions may be clinically indistinguishable from 
malignant melanoma. Histologically, these are thrombotic, 
dilated capillaries lying just below the epidermis. Shave 
excision in stages will expose the clot and eliminate the 
uncertainty. 

Requena L, et al: Cutaneous vascular anomalies. J Am Acad 
Derrnatol 1997;37:523. 

Telangiectasia A telangiectasis is a dilated cutaneous 
Mood vessel-venule, capillary, or arteriole. Telangiectases 
are fine, linear vessels coursing on the surface of the skin; the 
name given to them collectively is telaizgiectasia. Telangiec- 
tasia may occur in normal skin at any age, in both sexes, 
and anywhere on the skin and mucous membranes. Fine 
telangiectases may be seen on the alae nasi of most adults. 

They are prominent in areas of chronic actinic damage 
seen in fair-skinned persons. Persons long exposed to wind, 
cold, or heat are also subject to telangiectasia. 

Telangiectases can be found in such conditions as radio- 
dermatitis, xeroderma pigmentosum, lupus erythematosus, 
dem~atomyositis, sclerodenna and the CREST syndrome, 
rosacea, cirrhosis of the liver, acquired immunodeficiency 
syndrome (AIDS), poikiloderma, basal cell carcinoma, necro- 
biosis lipoidica diabeticorum, sarcoid, lupus vulgaris, adenoma 
sebaceum, keloid, angioma serpiginosum, angiokemtoma 
corporis diffusum, ataxia-telangiectasia, pregnancy, Osler- 
Weber-Rendu disease, and Bloom syndrome. n e s e  entities 
are discussed in other sections with the disease states in 
which they occur. 

Altered capillary patterns on the fingernail folds (cuticular 
telangiectases) are indicative of collagen vascular disease, 
such as lupus erythematosus, scleroderma, or dermatomyo- 
sitis. Tortuous glomeruloid loops are characteristic of lupus 
erythematosus, whereas dilated loops and avascular areas 
are typical for scleroderma and dermatomyositis. Reticular 
telangiectatic erythema may occur overlying implantable 
cardioverter defibrillators. 

Electrodessication and laser ablation can be effective. 
Pulsed dye laser and other vascular lasers, such as the 532- 
nm Nd:YAG laser, are usually well tolerated and associated 
with a low risk of scarring. Larger vessels require a longer 
pulse dutation. Contact or cryospray cooling can reduce the 
incidence of complications. Pulse stacking (multiple pulses of 
low fluencies) has been used to reduce the incidence of side 
elfects, such as pnrpura, hyperpigmentation, hypopigmen- 
tation, and scar formation. 

Ferringer T et al: Telangiectatic erythematous cutaneous 
reaction to an implantable carclioverter def~brillator. Am J 
Contact Dermat 2003;14:37. 
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Jaslm ZF, et al: Long-pulsed (6-ms) pulsed dye laser treatment 

of rosacea-assoc~ated teiangtectasia uslng subpurpurlc 
cllnlcal threshold. Darnlatol Surg 2004;30.37. 

Rohrer TE, et ai: Does pulse stacking Improve the results of 
treatment wlth vanable-pulse pulsed-dye lasers? Dermatol 
Surg 2004;30(2 Pt 1):163. 

Ross V, et al: Laser leg vern treatment: a brief overvlaw. J 
Cosmet Laser Ther 2003;5:192. 

Woo WK, et el. 532-nm Nd:YAG and 595-nrn pulsed dye laser 
treatment of leg telangiectasla uslng ultralong pulse duration. 
Dermatol Surg 2003;29:1176. 

Generalized Essential Telangiectasia Generalized 
essential telangiectasia (GET) is charact~rized by the dilahon 
of vans  and capillaries over a large segment of the body 
without preceang or coexisting slcin lesions. The telang~ec- 
tases may be distnbuted over the entire body or be localized 
to some large area such as the legs, arms, and tiunk. They 
may be discrete or confluent. Distribution along the course 
of the cutaneous nerves may occur. This type of telangiec- 
tasia is not associated with systemic disease, although 
patients with a similar appearance may have autoimmune 
disease. One report documented gastrointestinal bleeding 
from a watermelon stomach m a woman with GET. 

GET develops most frequently m women in their 40s and 
50s.The initial onset is on the lower legs and thenspreads to 
the upper legs, abdomen, and arms. The dilations persist 
indefinitely. Generally, this is a sporadic condition, although 
~t has been described in famdies as an autosomal-dominant 
condition. In the latter case it has been termed hercd~tmy 
benzgn telangtectasra. 

I1 has been reported that GET may be differentiated from 
telangiectasia associated with systemic disease by the 
presence of alkaline phosphatase activity. Telangiectatic 
vessels in GET do not have alkaline phosphatase actlvity in 
the endothelium of the terminal artenole and the arterial 
portion of the capillary loops. 

Indiv~dual areas may be treated with laser ablation. High- 
energy, high-frequency, long-pulse Nd:YAG laser and the 
585-11111 flashlamp-pumped pulsed dye laser have been 
reported to produce good r-lts.Tetracycline, ketoconazole, 
and the treatment of a chronic sinus infection have led to 
mvolution in individual reports. 

Biume JE. Generaltied essenttal telanglactasla: a case report 
and review of the literature. Cutis 2005;75:223. 

Buscaglia DA, et al: Successful treatment of genemlized 
essential telangiectasia wlth the 585-nm flashlamp-pumped 
pulsed dye laser. Cutis 2001;67:107. 

Gamblchler T, et ai: Generalized essenttal telangiectasla 
successfully treated wlth high-energy, long-pulse, frequency- 
doubled Nd-YAG laser. Dermatol Surg 2001 :27:355. 

Long D, et al: General~zed essential telangiectas~a. Australas J 
Dermatol 2004;45:67. 

Universal Angiomstosis Universal angiomatosis, 
called generalized felanglectasia by Bean, is a bleeding 
disease that affects the blood vessels of the skin and mucous 
membranes as well as other parts of the body. Bean and 
Rather reported a U-year-old boy who had frequent nose 
bleeds, and ear and upper respiratory infections. He had 

mottled skin with redness that blanched on pressure. Finely 
d~lated blood vessels were universal, suggesting the term 
"pink man." Some lrregular white patches were also present. 
Continual bleeding into the skm was evident despite normal 
coagulation of the blood. This type o i  angiomatosls differs 
from genesallzed telangiectasia because of its hemorrhag~c 
tendency, especially epistaxis. 

Bean WB, Rathe J: Unlversd angiomatosls Arch Intern Med 
1963:l 12:869. 

Unilateral Nevoid Telangiectasia In unilateral nevoid 
telanglectasia, fine, threadlike telanglectases develop m a 
unilateral, sometimes dennatomal, distribution. The areas 
most often involved are the tngeminal and C3 and C4 or 
adjacent areas, with the r~ght  side involved slightly more 
often than the left. In some cases the condrtion is congenital, 
hut more often it 16 acquired. Increased estrogen appears 
to play a role in the onset of acquired cases, e g. pregnancy, 
puberty in women, adrenarche in men, and hepatitislalcohol 
related cases have all been reported. 

Sardana K, et al: Unilateral nevoid telangiectasia syndrome. J 
Oermatol2001;28:453. 

Hynes LR, et al. Unttateral navoid telangiectasla. J Am Acad 
Dermatol 1997:36:819. 

Angiokeratomas Angiokeratomas are essentially tel- 
angiectases that have an overlying hyperkeratotic su~iace 
(Fig. 28-@.These are dilations of preexisting papillasy dermal 
vessels. Angiokeratoma circumscriptum is discussed in the 
malformations section above. Angiokeratoma corporls 
diffusum is discussed m Chapter 26. 

Angiokeratoma of MibeIIi The lesions of angiolcera- 
toma of Mibell1 consist of 1- to 5-mm red vascular papules, 
the surfaces of wh~ch become hyperkentotic III the courSe of 
time. The papules are dull red or purplish-black, venucous, 
and rounded, and are usually situated on the donum of the 
fingers and toes, the elbows, and knees. Frequently, these are 
called tela?lgtectahc warts. The patient often has cold, 
cyanotic hands and feet. 

This is a rare genodermatosis with an autosomal-domlnant 
trait lor vascular les~ons located over bony prominences 

- 
Fig. 28-6 Angiokeratoma. 
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frequently discovered in prepubertal children. tlal diagnosis of seborrheic keratosis, melanoma, pigmented 

Histolog~cally, hyperkeratosis, increased thickness of the basal cell carcinoma, and ordinary hemangioma.Treatment is 
granular layer, and dilat~on of the subpapillary vessels to by electmsurgery, laser ablation, or exc~sion. - . - 
form lacunae are the chief features. 

In the differential diagnosis of angiokeratomas of the dorsal 
hands in children is acral pseudolymphomatous angiokera- 
toma in children (APACHE). However, APACHE is uni- 
lateral, sporadic in nature, has no associated cold sensitivity, 
and on histologic examination there is a dense, nodular, 
lymphohistiocytic infiltrate with occasional plasma cells, 
eosinophils, and multinucleated giant cells. It is a variant 
of pseudolymphoma and not primarily a vascular lesion. 
Sin~ilar lesions may occur in adolescents and adults, and the 
term acral angiokeratoma-like pseudolymphoma has been 
proposed for these lesions in all age groups. 

Angiokeratoma may be treated with electrocautery, 
fulguration, C02 laser ablation, long-pulse vascular laser 
therapy, or cryotherapy with fairly good results. 

Angiokeratoma of the Scrotum (Fordyce) The 
anglomas are multiple small vascular papules that stud the 
scrotum (Fig. 28-7) and somet~mes the vulva in middle-aged 
and elderly 1ndividuals.There is often a d~ffuse redness of the 
involved area that may be a source of concern to the patient. 
Urethral or clitoral lesions may be seen also. Infrequently, 
the keratotic part may be involuntarily scratched off to 
produce considerable bleed~ng. Rarely, they may bleed 
spontaneously. 

H~stologically, the many communicating lacunae in the 
subpapillary layer are lined w ~ t h  endothelium and connected 
underneath by dilated vems. 

Treatment 1s best accomplished by shave exclslon, caute~y, 
laser ablation, or fulguratlon of troublesome leslons. The 
primary therapy is reassurance. 

Solitary Angiokeratoma Described by Imperial and 
Helwig in 1967, solitary angiokeratoma is a single small, 
bluish-black, warty papule lhat occurs predominantly on the 
lower extremities. It is not a hereditary lesion and probably 
follows trauma, with subsequent telangiectasia before the 
fo~mation of the angiokeratoma. The mode of acqulnng 
this lesion, and its small size, solitary nature, and locat~on 
distinguish it from other forms of angiokeratoma. 

Bechara FG, et al: Unilateral angiokeratorna scroti: a rare 
manifestation of a vascular tumor. J Dermatol 2004;31:39. 

Gorse SJ, et al: Successful treatment of angiokeratoma with 
potassium tritanyl phosphate laser. Br J Dermatol 2004; 
150:620. 

Karthikeyan K, et ai: Angiokeratoma of the oral cavity and 
scrotum. J Dermatol 2000:27:131. 

Okada M, et al: Acral angiokeratorna-like pseudolymphoma: one 
adolescent and two adults. J Am Acad Dermatol 2001;45(6 
suppI):s209. 

Schiller PI, at al: Angiokeratomas: an update. Dermatology 
1996;193:275. 

Sornrner S, et al: Severe predominantly acral vanant of angio- 
keratoma of Mibelli: response to long-pulse Nd:YAG (1064 
nrn) laser treatment. J Am Acad Dermatol 2001;45:764. 

Lymphangiectasis (Lymphangiorna) Lymphang~ec- 
tases are acqu~red dilations of lymph vessels. Some forms 
are d~scussed under malformations (above). Solitary lym- 
phangiomas have an appearance resembling frog's eggs. Like 
angiolceratomas, they may be seen adjacent to cafe-au-Ialt 
macules (Fig. 28-8). This may represent a twin spotting 
phenomenon. Acquired les~ons occur on the arms, axillae, 
chest, and back of women after lymph node dissect~on and 
~rradiahon for breast cancer, and on the scrotum, penis, 
thlghs, and pubic region of men treated aggressively for 
prostate cancer. Other cancers treated similarly, such as 
cervical carcinoma, may result in s~milar lesions. If cancers 
obstruct outflow from an extremity, lymphanglectases may 
occur and may be the presenting sign of disease. At times, 
benign disease, such as scrofuloderma or recurrent ery- 
sipelas, which leads to progressive scarnng of the lymphatic 

Fig. 28-8 
Lymphangiorna 
adjacent to cafe-au- 
lait macule. 

mg. 28-7 Fordyce anglokeratomas 
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vessels, may induce lymphangiectasia. Rarely, degenerative 
changes to the supporting connective tissue may allow lymph- 
angiectasia to develop. A peculiar penic~llamine-induced 
demopathy may result from damage to the underlying 
supporhng structures of the dermis and allow dilation of 
lymph vessels within areas of trauma, such as the dorsal 
hands and knees. Central facial involvement may be seen 
%n variegate porphyria, and sites of chronic h~gh  potency 
steroid application may develop lymphangieetasra 

The lesions are thick-walled, translucent, 2- to 5-mm white 
vesicles. They are multiple and when present on the penis 
may mimic condylomata. Spontaneous drainage of a straw- 
colored to milky white fluid may oecur. Such chylous 
discharge may induce surface imtation and erythema of the 
site. At times, recurrent erysipelas may complicate the moist, 
superficially eroded flexural slun. In pen~cillamine-mduced 
dermopathy there is a hemorrhag~c macular stain that is 

- often surmounted by milia. 
The method of treatment depends on the cause. I€ lymph- 

angiectasis results from cancer infiltration and pressure, 
treatment of the primary process may reopen the lymphatic 
drainage and lead to resolut~on. If the condition results from 
penicillamine or topical sterold application, decreasing the 
dose or discontinuance may result in improvement. If the 
underlying process is hbrosis and scarring, and the involved 
Part is amenable to Pressure dressings or a Pump. the ch~loun Fig. a - 9  Angiolymphoid hyperplasia w~th eosinophilia (Courtesy 
discharge may he rmproved. If recurrent erysipelas is a of Brooke Amy Medical Center Teachlng File) 
recurrent com~ication, lonpterm oral antibiotic prophylaxis - - - .  
may prevent <his. 

I 
Pena JM, et al: Cutaneous lymphangiectases associa%ed with 

severe photoaging and topical corticosteroid application. J 
Cutan Pathol 1996;23.175. 

Stone MS: Central-facial papular iymphanQiectases. J Am Acad 
Dematol i997;36:493. I 

Hyperplasias 
Angiolymphoid Hyperplasia with Easinophilia 
Patients with angiolymphoid hyperplasia with eosinophilia 
(AHLE) usually present with pink to red-bmwn, dome- 
shaped, dermal papules or nodules of the head or neck, 
especially about the ears and on the scalp (Fig. 28-9).AHLE 
may also occur in the mouth, trunk and extremities, penis, 
and vulva. Grouped lesions merge to form plaques or 
grapelike clusters. mere  1s a female preponderance, and the 
average age of onset is 32 years. Symptoms can be pain or 
pruritus; these may occur after trauma. An underlying 
arteriovenous shunt is present as a result of damage to and 
repair of an artery or vein. 

HistoIogically, central thick-walled vessels with hobnail 
endothelium are noted. Surrounding hyperplasia of smaller 
vessels and nodular lymphoid aggregates with eosinophds 
are present. 

Lesions do not spontaneously regress.Treahnent with sur- 
gical excision is successful in 65% of cases. 7he lesions may 
recur if the underlying arteriovenous shunt is not excised. 
lntrales~onal cortieostem~ds, pulsed dye laser therapy, cryo- 
therapy, pentoxifylline, indomethacin, and electmdesiccat'lon 
have been successful in some cases. Difficult cases have been 
controlled with interferon (EN)-a 2b or vinblashne, and partial 
responses to intralesmnal cy to tdc  agents have been lepoked. 

Fig. 28-10 Klmura's 
dsease. (Courtesy of 
Department of 
Demlatology, Keio 
Univerjlty School of 
Medlclne) 

Much confusion in the literature has centered on distin- 
guishing AHLE from Kimura's disease (Fig. 28-10).The latter 
1s an inflammatory disorder that presents as massive sub- 
cutaneous swelling in the penauricular and submandibular 
region in young Asian men. Histologically, prominent germi- 
nal centers wlth eosinophils are present m the subcutaneous 
tisate.Although blood vessels are abundant, changes are less 
prominent than in AHLE. Additionally, Kimura's disease is 
assooiated with allergic conditions such as asthma, rhinitis, 
and eczema, and is frequently accompanied by lymphadeno- 
pathy, peripheral blood eosinophilia, and an elevated IgE 
level. Although clonal T-cell gene rearrangement has been 
rrported in both ALHE and Kimura's disease, heteroduplex- 
PCR has disproved clonality in some cases positive by 
conventional polymerase chain reaction (PCB). 
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Abrahamson TG, et al: Angioiymphoid hyperplasia with eosino- seropositivity compared with controls, but a definite 

philia responsive to pulsed dye laser. J Am Acad Dennatol etiologic role has not been established. 
2003;49(2 Suppl Case Reports):S195. Histologically, pyogenic granuloma is a lobular capillaly 

Chim CS, et ai. Analysis of clonality in Kimura's disease. Am J hemangioma, with lobules separated by connective tissue 
Surg Pathoi 2002;26:1083. septae. With time, the epidermis becomes thinned, then 

Fosko SW, et ai. Eradication of angiolymphoid hyperplasia with eroded. Heavy secondary staphylococcal colonization is 
eosinophilia by copper vapor laser. Arch Dermatol 2001; common. Intravascular pyogenic granuloma appears as a 
137:863. lobular capillary proliferation within a vein. 

Jang KA, et ai: Polymerase chain reaction (PCR) for human Treatment is by curettage or shave excision, followed by 
herpesvirus 8 and heteroduplex PCR for clonality assessment destmction of the base by fulgumtion or silver nitrate. 
in angio~~mphoid hyperplasia with eosinophilia and Kimura's silwr ,,itrate alone may be sufficient to treat smaller lesions. disease. J Cutan Pathol 2001;28:363. Sclerotherapy with monoethanolamine oleate has also been 

Kempf W, et al: Angiolymphoid hyper~lasia with eosinophiita: used times, a recalcitlant lesion may require evidence for a T-ceii iymphoproliferative origin. Hum Pathoi excision or laser ablation, The drug-induced varjety will 2002;33:1023. regress after lowering of the dose or discontinuation of the Khoo BP, et al: Kimura disease: 2 case reports and a literature medication. Systemic steroids have been used to treat review. Cutis 2002;70:57. 
Kimura Y, et al: Angiolymphoid hyperpiasia with eosinophilia recumen' giant wogenic ~ u l o m a s '  

ansino from the facial arterv. J Lawnaol Otol 2003:117:570. . - 
NomuraT, et ai: Rapid remission of severe pmritus from angio- 

lymphoid hyperpiasia with eosinophilia by pulsed dye laser 
therapy. Clin Exp Dermatol 2003;28:595. 

Zhang GY, et ai: Disseminated angiolymphoid hyperplasia with 
wsinophiiia: a case report. Cutis 2003:72:323. 

Pyogenic Granuloma A pyogenic granuloma is a small, 
eruptive, usually solitary, sessile or pedunculated, friable 
papule (Fig. 28-11). The lesion is common in children, but 
may occur at any age. It occurs most often on an exposed 
surface: on the hands, forearms, or face, or at sites of trauma. 
The lesion also occurs in the mouth, especially on the gingiva, 
most often in pregnant women (granuloma gravidarum). 
On the sole of the foot or nailbed, it may be mistaken for 
a melanoma. Pyogenic granulomas bleed easily on the 
slightest trauma and, if cut off superficially, promptly recur. 
Recurring lesions may have one or many satellite lesions. 

Pyogenic granulomas may be seen in patients treated with 
isotretinoin, capecitabine, or indinavir. Isotretinoin treatment 
of acne vulgaris can be complicated by numerous exuberant 
pyogenic granuloma-like lesions of the trunk, or periungual 
lesions. Some data suggest that patients with pyogenic gm- 

Demir Y, et al. Cutaneous lobular capillary hemangioma induced 
by pregnancy. J Cutan Pathoi2004:31:77. 

Kocer U, et al: Intravenous pyogenic granuloma of the hand. 
Dermatol Surg 2003;29:974. 

Lee J,  et ai: Pyogenic granuloma: pyogenic again? Association 
between pyogenic granuloma and Bartonella. J Cutan Med 
Surg 2001 3467. 

Matsumoto K, et al: Treatment of pyogenic granuloma with a 
sclerosing agent. Dermatol Surg 2001;27:521. 

Pagliai KA, et al: Pyogenic granuloma in children. Pediatr 
Dermatol 2004:21:10. 

Piguet V, et al: Pyogenic granuloma-like lesions during 
capecitabine therapy. Br J Dermatol 2002;147:1270. 

Quitkin H M ,  et al: The efficacy of silver nitrate cauterization for 
pyogenic granuloma of the hand. J Hand Surg [Am] 2003; 
28:435. 

Tursen U, et al: Giant recurrent pyogenic granuloma on the face 
with satellitosis responsive to systemic steroids. Ciin Exp 
Dermatol 2004:29:40. 

lntravascular Papillary Endothelial Hyperplasia 
Masson described this intravascular papillary proliferation 
that may m~mic anglosarcoma. The lesions appear as red or 
purplish 5-mm to 5-cm papules or deep nodules on the head, 
neck, or upper extrem~ties.The condit~on represents recanal- 
izatlon of a thrombosed vessel. Histologic examination reveals 
intravascular papillary projections lined by endothelial cells. 
Thmmhi may still be present, and the papillary projecbons 
may have a fibrinous or hyaline core. Excls~on a curahve. 

g. 28-11 Pyogen~c 
anuloma. 

Stewart M, et al: Multiple ies~ons of Intravascular papilla~y endo- 
thellal hyperpiasla (Masson's les~ons). Arch Pathoi Lab Med 
1994;118:315. 

Yamamoto T, et al' Recurrent lntravascuiar paplliary endotheiial 
hyperpiasla of the toes. Dermatology 2000;200:72 

Angioma Serpiginosum Angiomn serpiglnosum, first 
described by I-Iutchinson in 1889, is characterized by 
minute, copper-colored to bright led anglolnatous puncta 
that have a tendency to become papular.These puncta occur 
ln groups, which enlarge thmugh the constant formulahon of 
new points at the penphery, whereas those at the center 
fade. In this manner small nngs-or serplginous patterns 
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are formed. No purpura is present, but a netlike or  diffuse 
erythema forms the background. In the areas undergoing 
involution, a delicate tracery of rings and lines, a fine 
desquamation, and, at times, a semblance of atmphy are 
seen. Slight lichenification and scaling may be evident in the 
papular lesions. The eruption predominates on the lower 
extremities.Although it affects both sexes at all ages, 90% of 
cases occur in girls under 16. It is usually slowly progressive 
and chronic, and although involution may occur it is 
probably never complete. Treatment with a pulsed dye laser 
will improve or eliminate such lesions. 

Angioma serpiginosum must be differentiated from the 
progressive pigmentaly disease of Schamberg. In the latter, 
pinpoint areas of purpura, the so-called cayenne pepper 
spots, form macules that tend to coalesce and form diffusely 
pigmented patches. The pigment is hemosiderin. Purpura 
annularis telangiectodes (Majocchi) is often bilateral and is 
characterized by acute outbreaks of telangiectatic points that 
spread peripherally and form small rings. In lichenoid 
purpuric and pigmentary dennatosis of Gougerot and Blum, 
the primary lesion is a minute, lichenoid, reddish-brown 
papule that is sometimes hemorrhagic. It has a tendency 
toward central involution and residual pigmentation. 

In angioma serpiginosum, the most important histologic 
finding is dilated and tortuous capillaries in the dermal 
papillae and the upper dermis. No inflammatory infiltrate or 
extravasation of red cells is observed. The dilated capillaries 
show no alkaline phosphatase activity, in contrast to normal 
capillaries. 

Kaita R, et ai: Angioma serpiginosum with extensive cutaneous 
involvement. J Am Acad Dermatol2000;42(2 Pt 2):384. 

Long CC, et ah Treatment of angioma serpiginosum using a 
pulsed tunable dye laser. Br J Dermatol 1997;136:631. 

Namazi MR, et al: Angioma serpiginosum. Dermatol Online J 
2003;9:19. 

Benign Neoplasms 
Infantile Hemangioma (Strawberry Hemangioma) 
Strawberry (capillary) hemangiomas, the most common 
benign tumor of childhood, is present at birth in one-third of 
cases.The remainder appear shortly thereafter. Sixty percent 
are on the head and neck, but they may occur anywhere. 
The dome-shaped lesion is dull to bright red, and when 
involution begins, streaks or islands of white appear in the 
lesion as it flattens.The lesions have sharp borders; they are 
soft and easily compressed (Eg. 28-12). 

Generally, they tend to grow over the first year or  so, 
remain stable for a period of months, and then slowly involute 
spontaneously Approximately 30% resolve by the third 
year, 50% by age 5, and 70% by the time the patient is 7 
yean of age. The skin may appear normal after involution, 
but more commonly, atmphy, telangiectasia, or anetoderma- 
type redundancy is present. 

The majority of these lesions occur sporadically, but 
kindreds with autosomal-dominant inheritance of infantile 
hemangiomas andlor vascular malformations have been 
described.Approximately 7% of hemangiomas may occur in 
association with structural malformations. One grouping 
of associated abnormalities is the PHACE syndrome. This 
acronym, proposed by Frieden et al in 1996, denotes the 

G35l Fig. 28-12 Infantile 
hernangioma. 

association of posterior fossa brain malformations (primarily 
the Dandy-Walker malformation), hemangiomas, arterial 
anomalies, coarctation of the aorta and cardiac defects, and 
eye abnormalities. When sternal clefting and abdominal 
raphae are present, the designation PHACES is used. The 
hemangiomas tend to be large, plaquelike, and facial in 
location, frequently involving more than one dermatome. 
They recommended that brain imaging studies be performed 
in all infants with such hemangiomas. Solitary segmental 
hemangiomas of the skin are also associated with visceral 
hemangiomatosis involving the liver, gastrointestinal tract, lung, 
brain, and mediastinum: 40% have PHACE(S) syndrome. 

Multiple hemangiomas, usually 1 to 10  mm in size, may 
appear in the first few weeks to months of life and can be 
large in number. If they are purely cutaneous, generally they 
involute without sequelae, and the term bsirign neonatal 
heinangioinatosis is applied. However, visceral lesions may 
be present in the CNS, lungs, liver, or other organs. When 
internal lesions are present, complications may occur, such as 
gastrointestinal or CNS bleeding, high-output cardiac failure, 
obstructive jaundice, or respiratory failure; this results in 
a high mortality rate among untreated patients. This more 
ominous variant is called diffuse neonatal he~~zai~giomatosis. 
Flat lumbar hemangiomas are often associated with occult 
spinal dysraphism. 

Rapidly involuting congenital hemangioma (RICH) and non- 
involuting congenital hemangioma (NICH) are rare vascular 
tumors that present fully grown at birth and either involute 
rapidly or fail to involute. Whereas smooth muscle actin 
(&MA)-positive cells are common in the walls of infantile 
hemangiomas, they are m e  in RICH. Children with RICH 
or NICH coexisting with infantile hemangioma have been 
described, as have children with RICH showing rapid but in- 
complete regression. In these cases, the residuum was NICH. 
Gorham's Sign (Gorham Stout Syndrome) is massive 
osteolysis (disappearing bone) associated with a proliferation 
of hemangioma-like tissue, Response to bishopsphonates has 
been noted. 

Histologically, strawberry marks are composed of 
primitive endothelial cells similar to those found before 
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the embryonic development of true venous channels. Ultra- on dlsconfrnuation 01 tne sterolaal agent. Some experts 
structurally, they lack typical Weibel-Palade bodies but do recommend prolonged low-dose oral stemids over a 12-month 
have crystalloid inclusions typlcal of embryonic endothelium period to prevent thls rebound phenomenon. In another 
and stain for GLUT-1 (a glucose transporter normally 40%, the clinical situation will stabilize with thts treatment; 
restricted to endothelial cells with blood-tissue barrier however, the remaining 30% do not respond to treatment 
function, such as in brain and placenta). They also stain for with prednisone. Treatment with recombinant IFN-a 2a 
FqRII, LewisY antlgen (Ley), and merosin. Some subgroups, or 2b may result in a good response In 80% of patients. 
such as rapidly involuting hemangiomas and noninvolubng The dose is usually 1 to 3 MU/m2/day. Many patlents requ11-z 
hemangiomas lack GLUT-1 staining. Young hemangiomas prolonged therapy for 6 to 10 months or more. Thyrold 
show evidence of endothelial progenitor cells that stain with dysfunction and neurotoxiclty in the form of spastic diplegia 
CD133 and CD34. In late stages the endothelium flattens may occur. In a meta-analysis, 11 of 441 children treated for 
and the lumina are more apparent because of increased blood vascular lesions developed spastic diplegia and 1 6  developed 
flow. In time, fibrosls becomes pronounced as involution a motor developmental disturbance. Of interest, all of these 
progresses. children were under 1 year of age when the therapy was 

In most cases, intervention produces a cosmetic result no started. Topical imiquimod and selective arterial emboliza- 
better or worse than that achleved with simple observation. tion have also been used. Both Nd:YAG and ICTP lasers have 
Proponents of early treatment point out that many of these been used to dehver lntralesional laser therapy. 
hemangiomas remain significant body image factors to 
children when they enter school. Cryotherapy or laser abla- 
t ~ o n  of early lesions has generally not been successful. The Berenguer 6,  et al: Raptdly ~nvoluting congenital hemangioma: 
uulsed dve laser can im~rove the aooearance of residual cllnlcal and h~stopathologic features. Pedlatr Dev Pathoi 2003: . . 
involuted lesions with urominent telanaiectasia; however, 6:495 
the depth of the hemangiomas does not allow the lasers to 
be effective in growing or stable childhood hemangiomas. 
Vascular lasers have been used to treat ulcerated hemangio- 
mas, but have also caused ulceration. 

The so-called Cyrano defect, a hemangioma that causes 
the end of the nose to become bulbous, may be successfully 
approached surgically in many cases before beginning school. 
Additionally, surgical intervention in small pedunculated 
hemangiomas and eyelid tumors may also be excellent 
options. Rnally, compresstve wraps may improve extremity 
hemangiomas. 

Specific circumstances necessitate treatment. Indications 
for intewention include severe hemorrhage, thmmbocyto- 
penia, threatened cardiovascular compromise from high- 
output cardiac failure, nasal or auditory canal obstruction, 
hepatic hemangiomatosis, skin ulceration, or threatened 
interference with vital functions, such as feeding, respiration, 
passage of urine or stool, limb function, tissue destruction, or 
vision. There is a risk of occlusion amblyopia, astigmatism, 
and myopia from periorbital hemangiomas. Additionally, 
strong consideration should be given to treatment of those 
hemangiomas that may lead to permanent disfigurement or 
long-term psychological consequences, such as large 
hemangiomas of the ear, nose, glabellar area, or lips. 

Oral prednisone or intralesional steroids have been 
employed, but intralesional treatment carries some risk of 
embolization and occlusion of ocular vessels. Injection 
regularly produces pressures exceeding the systemic arterial 
pressure, leading to the possibility of embolization. 
SubTenon steroid infusion with a blunt cannula may be 
useful for the treatment of orbital hemangiomas in children 
and may be safer than direct intralesional injection. 

Oral ka tment  with prednisone requires a dose of 2 to 
4 mglkglday. In the 30% of patients who respond well 
to treatment, the enlarging hemangioma stops growing in 3 
to 21  days. Ulcerations will heal within 2 weeks.The lesion 
will usually shrink if treatment is continued for 30 to 90 
days. Laryngeal involvement and stridor, if present, are 
usually dramatically relieved by treatment. Repeated courses 
of treatment may be undertaken if rebound of growth occun 

Bava GL, et al: Life-threatening hemorrhage from a vuivar 
hemangioma. J Pediatr S u q  2002;37:€6. 

Berenguer 6, et a]: Rapidly involuting congenital hemangioma: 
clinical and histopathoiogic features. Pediatr Dev Pathol 
2503;6:495. 

Bisohoff J: Monoclonal expansion of endothelial cells in hem- 
angioma: an intrinsic defect with extrinsic consequences? 
Trends Cardiovasc Med 2002;12:220. 

Burstein FD, et al: lntralesional laser therapy of extensive hem- 
angiomas in 100 consecutive pediatric patients. Ann Plast 
S? irn 7nllnlAA.1 R R ~  - -, a - - - -, , . . . - -. 

Egbert JE, et al: High injection pressure during intralesional 
injection of corticostemids into capillary hemangiomas. Arch 
Ophthalmol2001:119:677. 

Frischer JS, et al: Biomolecular markers and involution of 
hemanglomas. J Pediatr Sum 2004;39:400. 

Hammer F, et al: Gorham-Stout disease-stabilization during 
bisphosphonate treatment. J Bone Miner Res 2005;20:350. 

Leon-Villapalos J ,  et al: GLUT-1: an extra diagnostic tool to 
differentiate between haemangiomas and vascular maiforma- 
tions. Br J Piast Surg 2005;58:348. 

Li Q, et al: Differential expression of CD146 in tissues and 
endothelial cells derived from infantile haemangioma and 
normal human skin. J Pathol 2003;201:296. 

Loo WJ, et al: Recent advances In laser therapy for the treatment 
of cutaneous vascular disorders. Lasers Med Sci 2002;17:9. 

Marler JJ, et al: Successful antiangiogenic therapy of giant cell 
angioblastoma with interferon alfa 2b: repon of 2 cases. 
Pediatrics 2002;109:E37. 

Martinez MI, et al: infantile hemangioma: ciinical resolution with 
5% imiquimod cream. Arch Derrnatol2002:138:881. 

Metty DW, et al: Association of solitary segmental hemangiomas 
of the skin with visceral hemangiomatosis. Arch Dermatoi 
2004;140:591. 

Michaud AP, et al: Spastic dipiegia and other motor disturbances 
in infants receiving interfemn-alpha. Laryngoscope 2004; 
114:1231. 

Miller T, et al: Hemangiomas: new insights and classification. 
Pediatr Ann 2005;34:179. 

Muliiken JB, et al: Congenital hemangiomas and infantile 
hemangioma: missing links. J Am Acad Dermatoi 2004; 
50:875. 
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North PE, et al: A unique microvascular phenotype shared by 
juvenile hemangiomas and human placenta. Arch Dermatol 
2001;137:559. 

North PE, et al: Congenital nonprogressive hemangioma: a 
distinct clinicopathologic entiiy unlike infantile hemangioma. 
Arch Dermatol2001;137:1607. 

North PE, et ai: GLUT1: a newly discovered immunohistochem- 
ical marker for juvenile hemangiomas. Hum Pathol 2000; 
31:ll. 

Patel DV: Gorham's Disease or massive osteolysis. Clin bled Res 
2005;3:65. 

Ranchod TM, et al: Cotticosteroid treatment of periorbitai 
haemangioma of infancy: a review of the evidence. Br J 
Ophthalmol 2005;89:1134. 

Reischle S, et al: Treatment of capillary hemangiomas of early 
childhood with a new method of cryosurgery. J Am Acad 
Dermatol 2000;42(5 Pt 1):809. 

Spring MA, et al: Cutaneous vascular lesions. Clln Plast Surg 
2005;32:171. 

Tubbs RS, et al: Isolated flat capillary midline lumbosacral 
hemangiomas as indicators of occult spinal dysraphism. J 
Neurosug 2004;100(2 Suppl):86. 

Welsh 0 ,  et al: Treatment of infantile hemangiomas with short- 
term application of imiquimod 5% cream. J Am Acad Dermatol 
2004;51:639. 

Yu Y, et al: Endothelial progenitor cells in infantile hemangioma. 
Blood 2004:103:1373. 

Cherry Angiomas (Senile Angiomas, De Morgan 
Spots) These round, slightly elevated, 0.5 to 6 mm In 
diameter, ntby-red papules are the most common vascular 
anomalies. It is a rare 30-year-old person who does not have 
a few, and the number Increases wtth age. Probably every 
70-year-old person has some Most are on the trunk; they 
are rarely seen on the hands, feet, or face, Early lesions may 
mlmic petechlae.When les~ons are surrounded by a pu~puric 
halo, amyloidosis should be suspected. 

They are easily obliterated without scarring by light 
electrodesiccation or laser ablat~on Shave exc~sion can also 
be performed, but most patients accept reassurance and do 
not request the11 removal. 

Fig. 28-13 Targetoid hemosiderotic hemangioma. 

stain for CD31, but not CD34. Cadson et al studled 33 cases 
and concluded that targetoid hemos~derot~c hamangiomas 
are variants of solitaty ang~okeratomas.They found episodic 
changes of swelling, darkening, andlor involution in three 
patients. 

Christenson W, et al: Trauma-induced simulator of targetoid 
hemosiderotic hemangioma. Am J Dermatopathol 2001; 
23:221. 

Mentzel T, et ai: Hobnail hemangioma ("targetoid hemosiderotic 
hemangioma"): clinicopathologic and immunohistochemical 
analysis of 62 cases. J Cutan Pathol 1999;26:279. 

Glomeruloid Hemangioma This d~st~nctive benlgn 
vascular neoplasm was descr~bed in 1990 and has been 
reported m patients with POEMS (polyneuropathy, organo- 
megaly, endocrinopathy, monoclonal gammopathy, and 
skln changes) syndrome (Crow-Fukase syndrome) and 
Castleman's disease. 

POEMS syndrome consists of polyneuropathy (severe 
sensorimotor), organomegaly (heart, spleen, kidneys), endo- 
crinopathy, M prote~n, and skin changes (hyperpigmentation, 
hypertrichosis, thickening, sweating, clubbed nails, leuko- 
nvchia, and an~iomas). Small, f i n ,  red to violaceous papules - .  Aghassi D, et al: Time-sequence histologic imaging of laser- on t h e  trunk and proximal extremities in approx- 

treated cheny angiomas with in viva confocal microscopy. J imately one-third of patients. Histologically, they may be 
Am Acad Dermatol2000;43(1 Pt 1):37. microvenular hemangiomas, cherry angiomas, multinucleated 

Dawn G, et al: Comparison of potassium titanYi Phosphate angiohistiocytomas or glomeruloid hemangiomas. The 'aser and hyfrecator in the treatment Of vascular latter consist of ectatic vascular structures containing aggre- 'piders and cherry angiomas. 'Iin Exp Dermatol gates of capillary loops within a dilated lumin, simulating the ')r).CD, 
LY..,., I. 

Targetoid Hernosiderotic Hemangioma In 1988, 
Santa Cruz and Aronberg described a leaon characterized by 
a central brown or violaceous papule that is surrounded by an 
ecchymotic halo (Fig. 28-13).The term hobnall hemangloma 
has been proposed, as many lesions are not targeto~d.These 
acqulred hemangiomas occur in the young to middle aged 
and are present on the trunk or extremit~es-They hkely 
represent trauma to a preexisting hemangioma with throm- 
bosls and subsequent recanal~zatlon. HistologicaIly, a 
blphas~c growth pattern is seen, with central superficial 
dilated vascular structures lined by prominent hobnail 
endothelial cells, and collagen-dissecting, narrow vessels In 
deeper parts of the les~on. The endothelial cells commonly 

appearance of a renal glomerulus. Sequestered degenerating 
red blood cells are a characteristtc find~ng. Two types of 
endothelial cells have been noted within the lesions, a 
capillary-type endothelium with large vesicular nuclel, open 
chromatin pattern, and large amount of cytoplasm, and 
smuso~dal endothelium with small basal nuclei with dense 
chromatin and scant cytoplasm. 

Kishimoto S,  et al: Glomeruloid hemangioma in POEMS 
syndrome shows two different immunophenotypic endothelial 
cells. J Cutan Pathol 2000;27:87. 

Yang SG, et al: A case of glomeruloid hemangioma associated 
with multicentric Castleman's disease. Am J Dermatopathoi 
1998;20:266. 
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~ l c m v e h f l a ~  nemangroma lnls recently 8escnoeo 
acquired benign vascular neoplasm presents as an asympto- 
matic, slowly growing, 0.5- to 2.0-cm reddish lesion on the 
forearms or other sites of young to middle-aged adults. 
Monomorphous, elongated blood vessels with small lumina 
involve the entire reticular dermis. In many areas, the endo- 
thelial cells are surrounded by pericytes.The main differential 
diagnosis is that of Kaposi sarcoma. Along with glomeruloid 
hemangioma, they may sometimes be present in POEMS 
syndrome. 

Hudnall SD, et ai: Human herpesvirus-8-positive microvenular 
hemangioma in POEMS syndrome. Arch Pathol Lab Med 
2003;127:1034. 

Stefanakl C, et al: Microvenular hemangioma: a rare vascular 
lesions. .I Dermatol 2005;32:402. 

Tufted Angioma (Angioblastoma) This lesion usually 
develops in infancy or early childhood on the neck and 
upper trunk.These angiomas are ill-defined, dull red macules 
with a mottled appearance; they vary from 2 to 5 cm in 
diameter. Some show clusters of smaller angiomatous papules 
superimposed on the main macular area, and associated 
hypertrichosis has been noted. The lesions are usually 
sporadic, although familial cases have been reported. Histo- 
logic examination reveals small, circumsc~ibed angiomatous 
tufts and lobules scattered in the dermis in a so-called cannon- 
ball pattern. Tumors with features of both tufted angioma 
and kaposiform hemangioendothelioma (KHE) have been 
described, and transformation between the tumors has also 
been noted. Immunostaining can be helpful in distinguishing 
these tumors.Tufted angioma is characterized by a prolifera- 
tion CD34+ endothelial cells with few actin-positive cells. 
KHE shows CD34 staining only in the luminal endothelial 
cells. In infantile hemangiomas, actin-positive cells outnumber 
CD34+ cells. 

Most lesions slowly extend with time, being progressive 
but benign in nature. Occasional spontaneous regression is 
documented; however, treatment with pulsed dye laser, 
excision, high-dose steroids, and IFN-a has been successful 
in individual cases. 

The term angioblastoma has also been used for a rare 
pediatric tumor often associated with destruction of regional 
structures including bone. Basic fibroblast growth factor has 
been reported to be elevated, and some patients have 
responded to treatment with EN-@ 2b. 

Chu CY, et al: Transformation between Kaposiform hemangio- 
endothelioma and tufted angioma. Dermatology 2003;206:334. 

Herron MD, et al: Tufted angiomas: variability of the clinical 
morphology. Pediatr Dermatol 2002;19:394. 

Mahendran R, et ai: Response of childhood tufted angioma to 
the puised-dye laser. J Am Acad Dermatol 2002;47:620. 

Tille JC, et al: Familial predisposition to tufted angioma: identi- 
fication of blood and lymphatic vascular components. Clin 
Genet 2003;63:393. 

Kaposiform Hemangioendothelioma KHE is an 
uncommon vascular tumor that affects infants and young 
children. Rare cases have been reported in adults. It was fint 
designated I(HE in 1993. Although it  frequently occurs in 

soft-tissue masses, purpuric macules, plaques, and multiple 
telangiectatic papules.The lesions extend locally and usually 
involve the skin, soft tissues, and even bone. The cutaneous 
variant may be associated with lymphangiomatosis. KHE is 
locally aggressive and may be complicated by platelet 
trapping and consumptive coagulopathy (Kasabach-Merritt 
syndrome), but distant metastases have not yet been 
reported. It has also been reported in association with 
Milroy-Nonne disease (primary hereditary lymphedema). 

Histologically, there are combined features of cellular 
infantile hemangioma and Kaposi sarcoma. Additionally, in 
some tumors, lymphangiomatosis is seen sharply sepamted 
from the vascular lesion.There is a multilobular appearance 
that closely resembles that of tufted angioma, but in KHE 
they are larger, less circumscribed, and involve the deep soft 
tissue and even bone. Transition between these tumors has 
been described. 

The prognosis depends on the depth and location of the 
lesion. Significant morbidity and mortality may occur as a 
result of the compression and invasion of surrounding 
structures. If localized to the skin, they may be successfully 
excised. However, because of their tendency for deep and 
infiltrative growth this is usually not possible. Prednisone 
may shrink the tumor o r  limit tumor expansion. If Kasabach- 
Merritt phenomenon occurs, prognosis is linked to this 
complication. 

Brasanac D. et al: Retmperitoneal kaposifoml hemangioendo- 
theiioma with tufted angioma-like features in an infant with 
Kasabach-Merritt syndrome. Pethol lnt 2003;53:627. 

Cooper JG, et al: Kaposiform haemangioendothelioma: case 
repo!i and review of the literature. Br J Plast Surg 2002; 
553 63. 

Enjolras 0, et al: Residual lesions after Kasabach-Menitt pheno- 
menon in 41 patients. .I Am Acad Dermatol 2000;42(2 Pt l): 
225. 

Hardisson D, et al: Kaposiform hemangioendothelioma of the 
external auditory canal in an adult. Head Neck 2002;24:614. 

Mendez R, et al: Kaposiform hemangioendotheiioma associated 
with Milroy's disease (primary hereditary lymphedema). J 
Pediatr Surg 2003;38:E9. 

Metry DW, et al: Benign cutaneous vascular tumors of Infancy: 
when to worry, what to do. Arch Dermatoi 2000;136:905. 

Multifocal Lymphangioendotheliomatosis Patients 
with multifocal lymphangioendotheliomatosis present at 
birth with hundreds of red-brown plaques as large as several 
centimeters. Similar lesions may occur in the gastrointestinal 
tract and are associated with severe bleeding. Severe throm- 
bocytopenic coagulopathy (Kasabach-Merritt syndrome) 
occurs in affected children. Corticosteroids andlor IFN-U. 
results in little to no improvement.The histology is distinc- 
tive with delicate thin-walled vessels lined by hobnailed 
endothelium with papilla~y tufting. The endothelial cells 
demonstrate a high proliferative fraction with Ki-67 staining, 
and are reactive with LYVE-1, suggesting lymphatic 
differentiation. 

North PE, et al: Muitlfocal lymphangioendothellomatosls wlth 
thrombocytopen~a. Arch Dermatol2004;140:599. 
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Kasabach-Merritt Syndrome (Hemangioma with 
Thrombocytopenia) This syndrome is seen in infants at 
an average age of 7 weeks. Before the onset of the acute 
event, the infant will often have a reddish or bluish plaque 
or  tumor on the limb or trunk, or in rare instances no visible 
lesion at aII.The lesions usually have an associated lympbakic 
component and most are ICHEs, Kasabacb-Merrit syndrome 
(KMS) also occurs in tufted angiomas and multifocal lymph- 
angioendothehomatosis, lesions that both demonstrate 
lymphatic differentiatton. It is rarely reported in absociation 
with cap~llary hemangiomas. Some patients with venous 
malformations will have a chronic low-grade consumptive 
coagulopathy that occurs throughout IiEe, and ibis is not to 
be confused with KMS. 

Infants with KWS suddenly develop a painful violaceous 
mass in association wlth purpura and thrombocytopenia.The 
most striking sign is the bleeding tendency, especially in the 
hemangioma itself or into the chest or abdominal cavities. 
The spleen may be enlarged. Hemoglobin, platelets, fib~*in- 
ogen, and factors II,V, andVIII are all reduced. Pmthrombm 
time and partial thromhoplastin time are prolonged, and fibrin 
split products may be elevated. Cases of m~croangiopathic 
hemolytic anemia have also been described. Repeated 
episodes of bleeding may occur, and although these may be 
spontaneous, it is not uncommon for bleedrng to be 
precipitated by surgery, directed either a t  the hemangioma 
or elsewhere. The mortahty may be as high as 30%, with 
most deaths being secondary to bleeding comphcations. 

As KMS may be a self-limited disorder, expectant obser- 
vatlon may be the best approach initially. Systemicsteroids, 
IFN-a Za, vincristine, vinblastine, cyclophosphamide, actino- 
mycin D, embolization, E-aminocaproic acid, antiplarelet 
agents, irradiation, exctsion, and compression therapy have 
been utilized alone or  in combination, but treatment is often 
difficult and some ptit~ents responds poorly to all attempted 
treatment. 

Blei F, et al: Successful multimodal therapy for kaposifom 
hemangioendothelioma complicated by Kasabach-Mern'tt 
phenomenon: case report and review of the literature. Ped~atr 
Hematol Oncol 1998;15:295. 

Haisley-Royster C ,  et al: Kasabach-Memtt phenomenon: a 
retrespeotive study of treatment with vincnstine. J Ped~atr 
Hematol Oncol2002;24:459. 

Hesselmann S, et al: Case report: Kasabach-Merritt syndrome: 
a review of the therapeutic options and a case report of 
suocessful treatment with radiotherapy and interferon alpha. 
Br J Radioi 2002;75:180. 

Hu 0,  et al: Kasabaoh-Merntt syndrome-assoc~ated kaposiform 
hemangioendothelioma successfully treated with Cyclophos- 
phamide, vincristine, and actlnomycln D. J Pediatr Hematol 
Uncol 1998;20:567. 

Magu~ness S, et al: Kasabach-Memtt syndrome. J Cutan Med 
Surg 2002;&335. 

Ozsoylu S. Megadox methylpredn~sotone for Kasabad-Menitt 
syndmme. Pdlatr Hematol Oncol 1999:16373. 

Wananukul S, et aal: Treatment of Kasabech-Mertitt syndrome: 
a stepwise regimen of prednlsolone, dlpyridam6Tee, and 
inietferon. Int J Oermaiol2003:42:741. 

Acquired Progressive Lymphangioma (Benign 
Lymphangioendothelioma) The term acquired pro- 

gressme lyi~%pphangioma was introduced by Wilson-Jones in 
1976 to designate a group of lymphangiomas that occur 
anywhere in young individuals, grow slowly, and pt-asent 
as bmise-hke lesions or erythematous macules. Rarely, the 
lesion IS yellow or alopecic. The histologic appearance is 
that of delicate endothehum-lined spaces dissecting between 
collagen bundles. A similarity to the plaque stage of Kaposi 
sarcon~a may be striking. Simple excision is curative. 
Predmsolone has caused some sxtens~ve lesions to regress. 

Guillou L, et al. Benign iymphangioendothelioma (acquired 
pmgresslve lymphangroma): a lesion not to be oonfused with 
well-differentiated anglosaroorna and patch stage Kaposi's 
sarcoma: cltnicopathologtc analysis of a series. Am J Sum 
Pathol 2000;24:1047. 

Hwang LY, et al: Acquired pmgresslve lymphangioma. .I Am 
Acad Dermatol 2003;49(5 Suppl):S25a. 

Glomus Tumor (GlomangiomaJ The solitary glomus 
or neuromyoarterial tumor is most frequently a skm-colored 
or slightly dusky blue firm nodule 1 to 20 mm in diameter. 
Subungual tumors show a bluish tinge through the trans- 
lucent nail plate. The tumox is usually extremely tender and 
paroxysmal pain occuss frequently. Sensitivity is likely to be 
present constantly, and when touched the tumor responds 
with severe mdiating pain. However, nontender glomus tumors 
are encountered.The characteristic location is subnngual, but 
it may occur on the hge r s  and arms, or elsewhere. Digital 
lesions are mole common in women, and there is a mak 
predominance of nondigital lesions. High-resofution MRI, 
high-resolution ultrasonography (5-9 MHz) and color 
duplex sonography may be used to define the limits of the 
tumor before surgery is undertaken. Progress~ve growth may 
lead to ulceration 

Multiple glomangiomas are usually nontender and are 
generally widely distributed over the body. These may be 
inherited as an autosomal-dominant trait and can be congen- 
ital. Clinically, they may resemble lesions of blue lubber bleb 
nwus. When grouped in one area they may appear' as a 
confluent mass. Hered~tary mult~ple glomus tumors may 
represent an autosomal-dominant mosaic trait and may be 
congenital.The glomus coccygeum is a normal structure that 
may be seen in pilonidal sinus excision spaimens. 

Hktologically, glomus tumors contain numerous vascular 
lumina hned by a single layer of flattened endothelial cells. 
Peripheral to the endothehal cells are layeis of glomus cells. 
Generally these are round and arranged in distinct rows 
resembling strings of black pearls. Rarely, the cells have a 
somewhat spindled morphology. Multiple gloman$omas 
tend to have only one or  two layen of glomus cells Glom- 
angiomyomas have a prominent muscular~s media in 
addition to one or two layers of glomus cells. Both solitaly 
and multiple glomus tumors are related to the arter~al 
segment of the cutaneous glomus, the Sucquet-Hoyer canal. . 
The glomus cells are modified vascular smooth muscle cells 
and slain with vimentin nther than desmin. Smooth muscle 
actin is often positive. 

Treatment of solltary glomus tumors is best ~arr ied out by 
complete excision, which immediately produces relief from 
pain.The subungual tumoh are most difficult to locate and 
eradicate since they are usually smaU, seldom more than a 
few millimeters in diameter. 
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located extremity lesions that consist of sarcomatous areas 
intermingled with areas of benign glomus tumor. 

Allombert-Blaise CJ, et al: Type 2 segmental manifestation of 
congenital multtple glomanglomas. Dermatology 2003:206:321. 

Antony FC, et al: Complete pain relief foilowmg treatment of a 
glomanglomyoma with the pulsed dye laser. Clin Exp 
Dermatol2003;28:617 

Chen SH, etai: The use of ultrasonography in preoperetlve local- 
ization of digital glomus tumors. Plast Reconstr Sum 2003; 
112:115. 

Calduch 1 et al: Familial generalized multiple glomangiornym: 
report of a new family, with ~mmunohistochemical and ultra- 
structural studies and review of the literature. Pediatr 
Dermatol2002;1@402. 

Santos LD, et al: Glomus coccygeum may mimic glomus 
tumour. Pathology 2002;34.339. 

Hemangiopericytoma A hemangropericytama is a 
nontender, bluish red tumor that occurs on the sktn or in 
the subcutaneous tissues on any part of the body. l l ~ e  firm, 
usually solitary nodule may be up to 10 cm In diameter. 

Histologically, the tumor is composed of endothelium- 
lined vessels that are filled with blood and surrounded by 
cells with oval or spindle-shaped nuclei (pericytes). The 
pericytes often form a concentric perivascular pattern. Stag- 
horn-like ecstatic spaces are often encountered. Wide local 
exc~sion is the treatment of choice, but radiation therapy may 
produce excellent palliation. 

It is difficult to distinguish between benign and malignant 
forms of hemangiopericytoma, although large lesions and 
those with numerous mitoses are more likeIy to metastasize. 
Nearly half of the malignant hemangiopes~cytomas of deep 
soft tissues metastasize.Tbe rate of metastases fmm lesions 
of the skin is closer to 20%. The most common cause of 
death is pulmonary metastasis Infantile tumors are almost 
always cutaneous or subcutaneous, and do not metastasize. 
- - - 

Constantinides H, et al: Haemanglopencytoma of the submental 
region. J Laryngol Otol 2002;116:969. 

Espat NJ, et al: Conventional hamangioper~cytoma: modern 
analysis of outcome. Cancer 200E95:1746. 

Proliferating Angioendofheliomatasis Diseases 
designated angioendotheltornatos~ have historically been 
d~vided into two groups: a reactive, involuting type and a 
malignant, rapidly fatal type. "Malignant angioendothelio- 
matoss" has been shown to be tntmvascular (angzotropic) 
lymphoma, rather than a true vascular lesion. 

The reactive type of angioendotheliomatosis is un- 
common. It occurs in patients who have subacute bacterial 
endocarditis, Chagas' disease, pulmonary tuberculosis, uyo- 
pmteinemia, swere atherosclerotic disease, and antiphos- 
pholipid antlbodies, as well as ~n patients with no identifiable 
underlying process. They present with red-purple patches, 
plaques, nodules, petechiae, and ecchymoses, usually of the 
lower extremities. Some patients may present with a livedoid 
pattern or lesions resembltng atrophie blanche Diffuse dermal 
angiomatoss is a variant associated with atherosclerosis. 
The lesion occunmost often on the thigh in areas of vascular 
msuffic~ency and clears wlth revasculanzation. It has also 

,,,, described it. Y,~c~ation wit,. -.. arteriovenous fistula 
and with anticardiolipin antlbodies. 

Histologically, the vessels in benign reactive angioendo- 
thetiomatosis are dilated and are filled with proliferatrng 
endothel~al cells, usually without atypla. Some cases 
demonstrate a prolieration of capillaries m the dermis, with 
drffuse, lobular, or mixed patterns. Fibnn microthrombi are 
common, and some cases show amyloid deposits or positive 
immunohistochemical staining for human herpesvirus 
(HHV)-8 in lesional endothelial cell nuclei.The course in this 
type is characterized by involution over 1 to 2 years.Therapy 
lor the underlying condition has been considered to hasten 
involution. 

The malignant type of "angioendothehomatosis'\s 
actually a large-cell intravascular lympboma. It is a rapidly 
progressive disease: usually death ensues withln 10  months 
of diagnosis. The mean age at onset is 55 y e a s  Reddbh- 
purple plaques, nodules, or patches develop in the skin. 
Multisystem involvement is characteristic, with the CNS 
often involved.There may be progressive dementia or focal 
scgns that reflect ischemic infarcts. ICidney, heart, lung, and 
gastmintest~nal lesions may occur. Biopsy will show a 
prolifemtion of atypical cells that fill the lumen of cutaneous 
vessels. Immunochem~cal stains for leukocytelcommon 
antigen have confirmed the lymphomatous nature of these 
cells.Angioendotheliomtosis is usually B-cell in phenotype, 
but cases of T-cell lineage have been reported. Some organs 
may show diffuse large-cell lymphoma 

Doxorubicin alone, as well as m combination wjth 
v~ncristine, predn~sone, and cyclophosphamide, has been 
effective in rsolated cases. Rituxrmab has also been useful in 
CD20+ B-cell intravascular lymphoma. 

Greamer D, et al: Reactive angioendotheliomatosis In associa- 
tion with the antiphospholipid syndrome J Am Acad Dermatol 
2000:42(5 Pt 2):903. 

Ems N,  et al: lntravascular Bcell lymphoma J Am Acad 
Dermatol 2002;47(5 SupplJ;S260. 

Han K, et al: Regression of cutaneous intravascular lymphoma 
with ritux~mab. Cutts 2003;72:137. 

Nrn S, s t  al: Diffuse dermal angiomathsis: a variant of reactive 
angloendotheliomatosrs associated with penpheral vascular 
atherosclerosis. Arch Dermatol2002:138:456. 

McMenamin ME, et al: Reactiie mgioendothel~omatosts: astudy 
of 15 cases demonstrating a wlde clinlcopathologic spectrum. 
Am J Surg Path01 2002:26:685. 

Ortonne N, et al. Reactive angioendotheliomatosis secondary 
to dermal amyloid angiopathy. Am J Dermatopathol 2001; 
23:315. 

P~chardo RO, et 4: What is your diagnosis? Diffuse dermal 
angiomatosls secondary to anitcardlolipin antlbodies. Am J 
Dermatopathol2002:24:502. 

Requena L, et al: lntravascular and diffuse dermal reactive angio- 
endothellomatosls secondely to iatrogenic arteriovenous 
fistulas. J Cutan Pathol 1999:2@159. 

Rongtoiettl F, et al: Cutaneous reactive angiomatoses: patterns 
and classiflcat~on of reactive vascular prollferatron. J Am Acad 
Dermatol2003;49:%87. 

Sommer S, et al: Diffuse dermal angiomatosis due to an iatro- 
gentc aftertovenous fistula. Acta Derm Venereoi 2004,84:251. 

Yegappan S, et al: Angiotroplc lymphoma: an ~mmunopheno- 
typically and clinically heterogeneous lymphoma. Mod Pathol 
2001:14:1147. 
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Spindle-Cell Hemangioendothelioma Spindle-cell 
hemangioendothelioma is a vascular tumor that was first 
described in 1986. The condition commonly presents in a 
child or young adult who develops blue nodules of firm con- 
sistency on a distal extremity (Fig. 28-14). Usually, multifocal 
lesions occur within an anatomic region. Histologically, a 
well-circumscribed dermal nodule will contain dilated 
vascular spaces with fascicles of spindle cells between them. 
Areas of the tumor will have an open alveolar pattern re- 
sembling hemorrhagic lung tissue. Phleboliths are common. 
A thrombosed large adjacent vessel with recanalization may 
be identified.The lesions appear to represent benign vascular 
proliferations in response to trauma to a larger vessel. They 
may repeatedly recur focally after excision. 

Fig. 28-15 Kaposi sarcoma. 

Malignant N e o p l a s m s  

Kaposi Sarcoma Moritz Kaposi described this vascular 
neoplasm in 1872 and called it multiple benign pigmented 
idiopathic hemorrhagic sarcoma. Since his description, the 
disease has been reported in five separate clinical settings, 
with different presentations, epidemiology, and prognoses. 
The five subtypes are: 1) classic I<arposi sarcoma (KS), an 
indolent disease seen chiefly in middle-aged men of 
Southern and Eastern European origin; 2) African cutaneous 
KS, a locally aggressive process affecting middle-aged 
Africans in tropical Africa; 3)African lymphadenopathic I<S, 
an aggressive disease of young patients, chiefly children under 
age 10; 4) ICS in patients immunosuppressed byAID5; or by 
5) lymphoma or immunosuppressive therapy. 

Garzon MG, et al: Vascular tumors and vascular malformations: 
evidence for an association. J Am Acad Denatol 2000;42(2 
Pt 1):275. 

Harrison CA, et al: Spindle cell haemangioendothelioma in an 
arteriovenous fistula of the ring finger after blunt trauma. Br J 
Plast Surg 2003;56:822. 

Pellegrini AE, et al: Spindle cell hemangioendothelioma. J Cutan 
Path01 1995;22:173. 

Tomasini C, et al: Spindle cell hemangiorna. Dermatology 
1999;199:274. 

Clinical Features 
Classic Kaposi Sarcoma. The early lesions appear most 

commonly on the toes or soles as reddish, violaceous, or 
bluish-black macules and patches that spread and coalesce to 
form nodules or plaques (Fig. 28-15), These have a rubbery 
consistency. There may be brawny edema of the affected leg. 
Macules or nodules may appear, usually much later, on the 
arms and hands, and rarely may extend to the face, ears, 
trunk, genitalia, or buccal cavity, especially the soft palate. 
The course is slowly progressive and may lead to great en- 
largement of the lower extremities as a result of lymphedema. 

However, there may be periods of remission, particularly 
in the early stages of the disease, when nodules may undergo 
spontaneous involution. After involution there may be an 
atrophic and hyperpigmented scar. 

African Cutaneous Kaposi Sarcoma. Nodular, infiltrat- 
ing, vascular masses occur on the extremities, mostly of men 
between the ages of 20 and 50. This form of I<S is endemic 
in tropical Africa, and has a locally aggressive but syste- 
mically indolent course. 

African Lymphadenopathic Kaposi Sarcoma. Lymph 
node involvement, with or without skin lesions, may occur 
in children under 1 0  years of age. The course is aggressive, 
often terminating fatally within 2 years of onset. 

AIDS-Associated Kaposi Sarcoma. Cutaneous lesions 
begin as one or several red to purple-red macules, rapidly 
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progressing fo papuTes, rioduies, and pfaques. Inere is a pre- er loparnogenesls  
dilection for the head, neck, hunk, and mucous membranes. KS is formed by proliferation of abnormal vascular endo- 
A fulminant, progressive course with nodal and systemic thelial cells. HHV-8 was first found in tissue of a patient with 
involvement is expected. This may be the presenting mani- I<S and was reported in 1994. Now it has been found in KS 
festation of human immunodeficiency virus (HIV) infection. lesional tissue irrespective of clinical type. Detection of 

Immunosuppression-Associated Kaposi Sarcoma. HMV-8 in HIV-infected individuals who do not have ICS is 
The lesion's morphology resembles that of classic KS; predictive of the development of KS, usually within 2 to 4 
however, the site of presentation is more variable. years. It is considered at this time that sexual or fecal-oral 

transmission is the most likely means of acquiring this 
Internal Involvement infection.The HHV-8 genome has many open reading frames 
The gastrointestinal tract is the most frequent site of internal that encode products that produce growth dysregulation or 
involvement in classic KS. The small intestine is probably evasion of immune surveillance. How these orchestrate the 
the most commonly involved viscus. In addition, the lungs, formation and proliferation of spindle cells is under active 
heart, liver, conjunctiva, adrenal glands, and lymph nodes of investigation. Primary effusion lymphoma, solid lymphoma, 
the abdomen may be involved. Skeletal changes are charac- and Castleman's disease are other confirmed associations 
teristic and diagnostic. Bone involvement is always an indi- with HHV-8 infection. 
cation of widespread disease. Changes noted are rarefaction, 
cysts, and cortical erosion. Histology 

African cutaneous KS is frequently accompanied by There is considerable variation in the histopathology accord- 
massive edema of the legs and frequent bone involvement. ing to the stage oI the disease. Early lesions demonstrate 

African lymphadenopathic KS has been reported among irregularly shaped ecstatic vessels with scattered lympho- 
Bantu children, who develop massive involvement of the cytes and plasma cells.The endothelial cells of the capillaries 
lymph nodes, especially the cervical nodes, preceding the are large and protrude into the lumen, like buds. Later 
appearance of skin lesions.The children also develop lesions lesions show proliferation of vessels around preexisiting 
on the eyelids and conjunctiva from which masses of hemor- vessels and adnexal structures.The preexisting structure may 
rhagic tissue hang down. Eye involvement is often associated jut into the vascular space forming a promontory sign. Dull 
with swelling of the lacrimal, parotid, and submandibular pink globules, extravasated erythrocytes, and hemosiderin 
glands with a picture similar to Mikulicz syndrome. are present. Nodular lesions are composed of spindle cells 

In AIDS-associated ICS, 25% of patients have cutaneous with erythrocytes that appear to line up between spindle 
involvement alone, whereas 29% have visceral lesions only. cells with no apparent vascular space. 
The most frequent sites of visceral involvement are the lungs 
(37%),gastrointestinal tract (50%), and lymph nodes (50%). Treatment 
Visceral involvement ultimately occurs in more than 70% of All types of ICS are radiosensitive. Radiation thempy has been 
patients with AIDS-associated KS. used with considerable success, either by small fractionated 

Other immunosuppressed patients with KS may have doses, larger single doses to limited or extended fields, or by 
visceral involvement in a variable percentage of cases. electron beam radiation. Local excision, cryotherapy, alitre- 

tinoin gel (Panretin), locally injected chemotherapy or IFN, 
Epidemiology and laser ablation have been used for troublesome, localized 
KS is worldwide in distribution. In Europe there are foci lesions. 
of classic I<S in Galicia, near the Polish-Russian border, and V'incristine solution 0.1 mgImL injected intralesionally, 
extending southward to Austria and Italy. In NewYork City, not more than 3 mL at one time and at intervals of 2 weeks, 
KS has occurred mostly in elderly male Galician Jewish and produces involution of tumors, some for as long as 8 months. 
southern Italian persons. In Africa, KS occurs largely south These studies indicate that adequate control of the lesions 
of the Sahara. Northeast Congo and Rwanda-Burundi areas may be had, at least for periods of 6 to 1 2  months.The devel- 
have the highest prevalence, and to a lesser extent,West and opment of resistance to medication seems to be inevitable. 
South Africa. Many other agents have been found to be effective; among 

The prevalence of AIDS-related KS has decreased since the best are IFN, vinblastine, and actinomycin D. The 
the 1980s. Most cases are in male homosexuals. Very few response rateinitially is high, but recurrent lesions, which are 
reports have documented the exceptional occurrence of 1'3 common, are generally less responsive. Systemic therapy is 
in patients with AIDS who acquired their infection from usually needed if more than 10  new ICS lesions develop in 1 
intravenous drug use, or in Haitians, children, or  people with month, or  if there is symptomatic lymphedema, symptomatic 
hemophilia. pulmonary disease, or  symptomatic visceral involvemenl. 

Patients at risk for developing KS associated with other In the setting of HIV, protease inhibitors have been shown 
causes of immunosuppression indude those with iatrogenic to have antiangiogenic effects; however, the results of non- 
suppression from oral prednisone or  other chronic immuno- nucleoside reverse transcriptase inhibitor-based regimens 
suppressive therapies, as may be given to transplant patients. are not inferior to protease inhibitor-based therapy in the 

KS is associated with an increased risk of developing second prevention of KS. This suggests regression of KS is mediated 
malignancies, such as malignant lymphomas (Hodgkin's by an overall improvement in immune function and not by ' 

disease, T-cell lymphoma, non-Hodgkin lymphoma), leuke- the effects of specific antiretrovirals. Liposomal anthra- 
mia, and myeloma.The risk of lymphoreticular malignancy is cyclines and paclitaxel have been approved by the US Food 
about 20 times greater in KS patients than in the normal and Drug Administration (FDA) as first- and second-line 
population. monotherapy, respectively, for advanced I S .  
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Course 
Classic KS progresses slowly, with lare lymph node or  
visceral involvement. Death usually occurs years later from 
unrelated causes. African cutaneous IG is aggressive, with 
early nodal involvement, and death from ICS is expected 
within 1 to 2 years. AIDS-related KS, although widespread, 
is almost never fatal; nearly all patients die of intercurrent 
infection. The course of the disease is variable in patients 
who develop immunosuppression-related KS from causes 
other than AIDS. Removal of the immunosuppression may 
result in resolution of the KS without therapy. 

Bower M, et al: Immune reconstitution inflammatory syndrome 
associated with Kaposi's sarcoma. J Clin Oncol 
2005;23:5224. 

Cathomas G: Kaposi's sarcoma-associated herpesvirus (KSHV)I 
human herpesvirus 8 (HHV-8) as  a tumour virus. Herpes 
2003;10:72. 

Geraminejad P, et ai: Kaposi's sarcoma and other manifestations 
of human herpesvirus 8. J Am Acad Dermatol2002;47:641. 

Krown SE: Therapy of AIDS-associated Kaposi's sarcoma: 
targeting pathogenetic mechanisms. Hematol Oncol Clin 
North Am 2003 Jun;17:763. 

Mohammed AZ, et al: Changing patterns of Kaposi's sarcoma in 
Nigerians. Trop Doct 2005;35:168. 

Noy A. Update in Kaposi sarcoma. Curr Opin Oncol 2003; 
15379. 

Stebbing J ,  et al: The efficacy of ritonavir in the prevention of 
AIDS-related Kaposi's sarcoma. Int J Cancer 2004;108:631. 

Epithelioid Hemangioendothelioma In 1982, Weiss 
e t  al described this rare tumor that both clinically and 
histologically is intermediate between angiosarcoma and 
hemangioma. It is usually a solitary, slowly growing papule 
or nodule on a distal area of an extremity. There is a male 
preponderance, and onset is frequently before the individual 
is 25 yean of age. Histologically, there are two components: 
dilated vascular channels and solid epithelioid and spindle 
cell elements with intracytoplasmic lumens. Some may have 
cellular pleomotphism and mitotic activity. Wide excision is 
recommended with evaluation of regional lymph nodes.This 
is the usual site of metastases, and if they occur here, further 
surgeiy may be curative. In the minority of cases in which 
distant metastatic lesions develop, chemotherapy, radiation, 
or both may be employed. Of the 3 1  patients from the 
original series who had follow-up at an average of 18 
months, 20 were alive and well. 

Epithelioid sarcoma-like hemangioendothelioma demon- 
strates round to slightly spindled cells in sheets and nests. 
The cells demonstrate immunohistochemical evidence of 
endothelial differentiation. Local recurrence and regional 
soft-tissue metastases may occur. 

Fernandez-Flores A, et al: Cutaneous epitheliold angiomatous 
nodule of the external ear. Am J Dennatopathoi 2005;27:175. 

Forschner A, et al: Ulcerated epithelioid hemangioendothelioma 
of the foot in childhood. J Am Acad Dermatol2003;49:113. 

Retiform Hemangioendothelioma Rebform hemangio- 
endothel~oma is a low-grade angiosarcoma, first described ~n 
1994. It presents as a slow-growing exophyhc mass, dermal 

on the upper or  lower extremities of young adults. Histo- 
logically, there are arborizing blood vessels reminiscent of 
normal rete testis architecture. HHV-8 DNA sequences have 
been reported in this tumor.Wlde excision is recommended, 
although local recurrences are common. To date, no wide- 
spread metastases have occurred, although regional lymph 
nodes may develop tumor infiltrates. 

Schommer M,  et al: Retlform hemangioendothel~oma: another 
tumor associated with human herpesvirus type 87 J Am Acad 
Dennato12000;42(2 Pt 1):290. 

Composite Hemangioendothelioma This low-grade 
angiosarcoma typically occurs in adults, although it has been 
described in infancy. The tumor exhibits a mix of retiform 
I~emangioendothelioma-like, spindle cell hemangioma-like, 
cavernous hemangioma-like, epithelioid hemangioendothe- 
lioma -like, and angiosarcoma-like patterns. Local recurrences 
and regional lymph node metastasis have been noted. 

Nayler SJ, et al: Composite hemangioendothelioma: a complex, 
low-grade vascular lesion mimicking angiosarcoma. Am J 
Surg Pathol 2000;24:352. 

Reis-Filho JS, et al: Congenital composite hemangioendo- 
thelioma: case report and reappraisal of the hemangioendo- 
thelioma spectrum. J Cutan Pathol 2002;29:226. 

Endovascular Papillary Angioendothelioma (Dabska 
Tumor) Endovascular papillary angioendothelioma, a rare 
low-grade angiosarcoma, presents as a slow-growing tumor 
on the head, neck, or extremity of infants or young children. 
It shows multiple vascular channels with papillary plugs of 
endothelial cells surrounding central hyalinized cores that 
project into the lumina, sometimes forming a glomeruloid 
pattern. The entity is controversial, as similar histologic 
features have been observed in other vascular tumors, such 
as angiosarcoma, retiform hemangioendothelioma, and 
glomeruloid hemangioma. The tumor may be a distinct 
entity, or a histologic pattern seen in other vascular tumors. 
One patient with this histologic pattern developed KMS, and 
others have developed regional metastasis. Wide excision 
and, in cases where they are involved, regional lymph node 
excision is usually curative. 

Fukunaga M: Endovascular papillary angioendothelioma 
(Dabska tumor). Pathol lnt 1998;48:840. 

Ouecedo E, et at: Dabska tumor developing within a preexisting 
vascular malformation. Am J Denatopathol 1996;18:302. 

Schwartz RA, et al: The Dabska tumor: a thirty-year retrospect. 
Dermatology 2000;201:1. 

Angiosarcoma Angiosarcomas of the skin occur in four 
climcal settings. First and most common are those that occur 
m the head and neck of elderly people. The male-to-female 
ratio is 2:l. The lesion often begins as an ill-defined bluish 
macule that may be mistaken for a bruise. Distinguishing 
features are the frequent occurrence of a peripheral eryth- 
ematous nng, satellite nodules, the presence of intratumoral 
hemorrhage, and the tendency for the lesionto bleed spon- 
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taneously, or after minimal trauma.fie tumor progressfvefy A tErhseff~ngin&udes tumors E a t  8evS;fbp i"n prevTousfy 
enlarges asymmetrically, often becomes multicentric, and irradiated sites. If the condition for which radiation therapy 
develops indurated bluish nodules and plaques, The sudden was given was a benign one, the average intern1 between 
development of thmmbocytopenia may herald metastatic radiation and development of angiosarcoma is 23 years. If 
disease or an enlarging primary tumor. the preceding illness was a malignant condition, the interval 

Histologicaliy, anaplastic pleomorphic endothelial cells is shortened to 1 2  years. Again, the prognosis is poor, with 
are present, with new vascular channels among them. survival time generally between 6 months and 2 years after 
Solid sheets of epithelioid cells may be present, but more diagnosis. Many patients with the Stewart-Treves syndrome 
commonly, the pattern is that of subtle infiltration in the received radiation, and radiationmay play apathogenicrole. 
dermis, producing the appearance of cracks between collagen Angiosarcomas develop in settings other than those 
bundles. The spaces are lined by hyperchromatic nuclei. previously described, and this small miscellaneous subset 
Immunoperoxidase staining for endothelial markers such as comprises the fourth category. An angiosarcoma producing 
CD31, CD34, and Ulex europeus lectin aids in the diagnosis. granulocyte colony-stimulating factor was associated with 

Earlv diagnosis and complete surgical excision followed by prominent peripheral leukocytosis. 
moderhe dose, very wide field radiotherapy offer the best 
prognosis for limlted disease. Chemotherapy and radiation 
therapy for extensive disease are often only palliative, 
especially when dealing with scalp lesions. Doxoruhicin- 
ifosfamide chemotherapy produces a modest response rate. 
Paclltaxel and interferon have shown some response for 
scalp and facial anglosarcomas. Because of the multi- 
centricity of lesions, the frequent occurrence on the face or 
scalp, and the rapid growth with early metastasis, death 
occurs in most patients within 2 years. Spieth et al reported 
a dramatic response m a 77-year-old man with recurrent 
angiosarcoma of the face and scalp after combination 
treatment with IFN-a 2a and 13-ns-ret~noic acid. 

The second classic clinical s~tuation in which angiosarcoma 
develops is in chronic lymphedematous areas, such as that 
whlch occurs m the upper arm after mastectomy, the 
so-called Stewart-Treves syndrome (Fig. 28-16). Thls tumor 
appears approximately 11 to 1 2  years after surgery in an 
est~mated 0.45% of pat~ents.The prognosis is poor for these 
patients, with a mean survival of 1 9  to 31 months, and a 
5-year survival rate of 6% to 14%. Metastases to the lungs 
are the most frequent cause of death. Early amputation 
offers the best hope. 

Benbenisty KM, et al: Extensive angiosarcoma on chronically 
sun-damaged skin. Am J Ciin Derrnatoi 2004;5:53. 

Budd GT Management of angiosarcorna. Curr Oncol Rep 2002; 
451 5. 

Nara T, et al: Granulocyte colony-stimulating factor-producing 
cutaneous angiosarcoma with ieukaemoid reaction arising on 
a bum scar. Br J Denatoi 2003;149:1273. 

Ohguri T, et al: Angiosarcoma of the scalp treated with curative 
radiotherapy plus recombinant interieukin-2 immunotherapy. 
Int J Radiat Oncol Bioi Phys 2005;61:1446. 

Pawlik TM, et al: Cutaneous angiosarcoma of the scalp: a 
multidiscipliniuy approach. Cancer 2003;98:1716. 

Rao J, et al: Cutaneous angiosarcoma as a delayed compli- 
cation of radiation therapy for carcinoma of the breast. J Am 
Acad Dermatol 2003;49:532. 

Ward JR, et ai: Radiation therapy for angiosarcoma. Head Neck 
2003;25:873. 

FIBROUS TISSUE ABNORMALITIES 

Keloid 
A keloid is a firm, imgularly shaped, fibrous, hyperpigmented, 
pink or red excrescence. The growth usually arises as the 
result of a cut, laceration, or bum-or, less often, an acne 
pustule on the chest or upper back-and spreads beyond 
the limits of the original injury, often sending out clawlike 
(cheloid) prolongations. The overlying epidermis is smooth, 
glossy, and thinned from pressure-The early, growing lesion 
is red and tender, and has the consistency of rubber. It is 
often surrounded by an erythematous halo, and the keloid 
may be telangiectatic. Lesions may be tender, painful, 
pruritic, and may rarely ulcerate or develop draining sinus 
tracts. 

Keloids are often multiple. They may be as tiny as 
pinheads or as large as an orange. Those that follow bums 
and scalds are large. Lesions are often linear, often with 
bulbous expansions at each end. The surface may be larger 
than the base, so that the edges are overhanging. The most 
common location is the sternal region, but keloids also occur 
frequently on the neck, ears (Fig. 28-17), extremities, or 
trunk, and rarely on the face, palms, or soles. The earlobes 
are frequently involved as a result of ear piercing, but 
involvement of the central face is rare.They are much more 
common, and grow to larger dimensions, in black persons 
than m other races. 

Why certain individuals develop keloids st111 remains un- 
solved.?iauma is usually the immediate causative factor, but 
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Fig. 28-17 Kelold. 

Fig. 28-18 Keloid. 

this induces keloids only in those with a predisposition for 
their development.There is also a regional predisposition. 

Histolog~cally, a kelold is a dense and sharply defined 
nodular growth of myofibmblasts and collagen with a whorl- 
like arrangement resembling hypertrophic scar. Centrally, 
thick hyalinlzed bundles of collagen are present, and distin- 
guish keloids from hypertrophic scars. There is a paucity of 
elastic tissue, just as in a scar. By pressure, the tumor causes 
thinnrng of the normal papillary dermis and atrophy of adja- 
cent appendages, which it pushes aside. Mucopolysaccha- 
rides are increased, and often there are numerous mast cells. 

Keloids are usually distinctive.They may be distinguished 
from hypertrophic scars by their clawlike projections 
(Fig. 28-18), which are absent in the hypertrophic scar, the 
extension of the lesion beyond the confines of the original 
injury, and the presence of thick hyalinized collagen bundles 
h~stologically. Frequently there is a spontaneous improve- 
ment of the hypertrophic scar over a period of months, 
whereas in the kelo~d this does not occur. Atypical lesions 
should be biopsied, as carcinoma en culrasse may mimic 
kelotd. 

Initial treatment is usually by means of intralesional 
injection of triamcinolone suspension. Using a 30-gauge 
needle on a 1-mL tuberculin Luer syringe, triamcinolone 

is injected into pa.La df the lesion; 40 mgl 
mL is generally used for initial treatment and, as the lesion 
softens, 10  to 20 mg/mL may be sufficient to produce involu- 
tion with less risk of surrounding hypopigmentation and 
atrophy related to lymphatic spread of the corticosteroid. 
Injections are repeated at intervals of 6 to 8 weeks, as 
required. Flattening and cessation of itching are reliably 
achieved by this approach, and may sometimes even be 
achieved with topical corticosteroids. The lesions are never 
made narrower, however, and hyperpigmentation generally 
persists.Tpnsforming growth factor (TGF)-P is known to be 
involved in keloid formation, and triamcinolone acetonide- 
induced decreases in cellular proliferation and collagen 
production are associated with a statistically significant 
decrease in the level of TGF-P1 in both normal and keloid 
fibroblast cell lines. 

Other approaches to treatment include flashlamp pulsed 
dye laser treatment, which is also associated with reduced 
expression ofTGF-PI. Cryosurgery (including contact, intra- 
lesional needle cryoprobe, and spray cryosurgery), intra- 
lesional 5-fluorouracil, and calcium-channel blockers have 
some demonstrated efficacy in the treatment of leloids. 
Fibroblasts derived from the central part of keloids grow 
faster than peripheral keloid and nonkeloid fibroblasts. 
Verapamil has been shown to decrease interleukin (1L)-6 and 
vascular endothelial growth factor in these cultured cells, 
and to inhibit cell growth. 

If surgical removal by excision is feasible, and if narrowing 
of the keloid is a vitally important goal, the keloid may be 
excised.After the excision, intralesional injection of triamci- 
nolone or IFN-a 2b may be combined with postoperative x- 
ray irradiation or topical application of imiquimod. Silicone 
sheeting and pressure are other adjunctive methods used to 
limit recurrences. Results with these modalities have been 
mixed. Silicone gel-sheet treatment has been shown to 
reduce lesional mast cell numbers and decrease itching. 

Pierced-ear keloids occur with considerable frequency. 
When the keloid is young, intralesional injection of triamci- 
nolone is frequently sufficient to control the problem. In old 
keloids, excision of the lesion using lidocaine with triamci- 
nolone, followed by injections at 2-week intewals, produces 
good results. C02 laser excision has also been successful in 
old mature keloids in this site. 

Alster TS, et al: Hypertrophic scars and kelolds: etlology and 
management. Am .I Cl~n Dermatol 2003:4:235. 

Bayat A, et al: Description of slte-speclfic morphology of keloid 
phenotypes in an Afmcanbbean population. Br J Plast Surg 
2004;57:122. 

Bavat A. et at: Genetic susceotibllitv to keloid disease: trans- . . 
forming gmwth factor beta receptor gene poiymorphisms are 
not associated with keloid d~sease. Exp Dermatol2004:13:120. 

Berman 8, et al: lmiquimod 5% cream for keloid management. 
Dermatol Surg 2003;29:1050. 

Carroll LA, et al: Triamcinolone stimulates PFGF production aml 
inhibits TGF-beta1 production by human dermal fibroblasts. 
Dermatol Surg 2002;28:704. 

D'Andrea F, et al: Prevention and treatment of keloids with 
intralesional verapamil. Dermatology 2002;204:60. 

Eishi K, et al: Silicone gel sheets relieve pain and pruritus with 
clinical improvement of kelold: possible target of mast cells. J 
Dermatolog Treat 2003;14:248. 



Giugliano G, et al: Verapamil inhibits interleukind and vascular 
endotherial growth factor production in primary cultures of 
keloid fibroblasts. Br J Plast Surg 2003;56:804. 

Hanasono MM, et al: The effect of silicone gel on basic fibroblast 
growth factor levels in fibroblast cell culture. Arch Facial Plast 
Surg 2004;6:88. 

Har-Shai Y, et ai: lntralesional cryotherapy for enhancing the 
involution of hypertrophic scars and keloids. Plast Reconstr 
Surg 2003;111:1841. 

Hasegawa T, et al: IFN-gamma fails to antagonize fibrotic effect 
of TGF-beta on keloid-derived dermal fibroblasts. J Derrnatol 
Sci 2003;32:19. 

Kuo YR, et al: Flashlamp pulsed dye laser (POL) suppression of 
keloid proliferation through down-regulation of TGF-beta1 
expression and extracellular matrix expression. Lasers Surg 
Med 200434:104. 

Plantar Fibromatosis 
The plantar analog of Dupuytren contracture, plantar fibm- 
matosis (Ledderhose's disease) occurs as slowly enlarging 
nodules on the soles that ultimately cause difficulty in walk- 
ing or even weight-bearing. The diagnosis is usually made 
clinically, but both biopsy and MRI can be used to confirm 
the diagnosis. The usual treatment, as for Dupuytren 
contracture, is wide excision of the plantar fascia. Subtotal 
excision is associated with a high rate of recurrence. 
Although adjuvant radiotherapy is effective in decreasing 
the recurrence rate, it has a significant complication rate with 
functional impairment. Improvement by the intralesional 
injection of triamcinolone acetonide, 30 mg1mL monthly for 
5 months, has been reported. The triamcinolone can be 
diluted with lidocaine solution. 

Manuskiatti W, et al: Treatment response of keloidai and hyper- 
trophic stemotomy scars: comparison among intralesional 
corticostemid, 5-fluomuracil, and 585-nm flashlamp-pumped de Bree E, et al: Incidence and treatment of recurrent plantar 
pulsed-dye laser treatments. Arch Dermatol 2002;138:1149. fibromatosis by surgery and postoperative radiotherapy. Am J 

Mullinax K, et al: Carcinoma en cuirasse presenting as keloids of Surg 2004;187:33. 
the chest. Dermatol Surg 2004;30(2 Pt 1):226. Watson-Ramirez L, et al: Plantar fibromatosis: use of magnetic 

Nanda S, et al: lntralesional 5-fluorouracil as a treatment resonance imaging in diagnosis. Cutis 2001;68:219. 
modality of keloids. Dermatol Surg. 2004;30:54. 

Ragoowansi R, et al: Treatment of keloids by surgical excision 
and Immediate postoperative single-fraction radiotherapy. 
Plast Reconstr Surg 2003;lll :1853. 

Shaffer JJ, et al: Keioidal scars: a review with a critical look at 
therapeutic options. J Am Acad Derrnatol 2002;46(2 Suppl): 
563. 

Knuckle Pads 
Knuckle pads (heloderma) are well-defined, round, plaque- 
like, fibrous thickenings that develop on the extensor aspects 
of the proximal interphalangeal jolnts (Fig. 28-19) of the toes 
and fingers, including the thumbs. They develop at any age 
and grow to be some 10  to 15 mm in diameter in the coune 
of a few weeks or months. then oersist oermanentlv.Thev are 

Dupuytren Contracture 
Dupuytren contracture is a fibromatosis of the palmar 
aponeurosis. The lesion arises most commonly in men 
between the ages of 30 and 50 as multiple firm nodules 
in the palm. Usually three to five nodules about 1 cm in 
diameter develop, proximal to the fourth finger, Later the 
fibromatosis produces contractures, which may be disabling. 
It occurs at times with alcoholic cirrhosis, diabetes mellitus, 
and chronic epilepsy. It is also associated with Peyronie's 
disease. olantar fibromatosis. and knuckle oads. In some 

flesh colored or somewhat brown, with normal or slightly 
hyperkeratotic epidermis overlying and adherent to them. 
They are a part of the skin and are freely movable over 
underlying stiuctures. 

I<nucMe pads are sometimes associated with Dupuytren 
contracture and camptodactylia (irreducible flexion contrac- 
ture of one or more fingers). Some cases are familial and 
some are related to trauma or frequent knuckle cracking. 
An autosomal-dominant association of knuckle pads, mixed 

~ , , ~ ~  
cases there is a familial predisposition. The fibrous nodules 
are composed of myofibrohlasts that express androgen 
receptors. 5-a-Dihydrotestostemne induces an increase in 
Dupuytren fibroblast proliferation. In contrast to deep fibro- 
matoses which behave more aggressively, superficial 
fibromatoses lack p-catenin and adenomatous polyposis coli 
(APC) gene mutations. 

Early intralesional triamcinolone may help, but surgical 
excision of the involved palmar fascia may be the only way 
to liberate severely contracted fingers. Androgen blockade 
represents a potential avenue of pharmacologic therapy. 

Montgomery E, et al: Superficial fibmmatoses are genetically 
distinct from deep fibromatoses. Mod Pathol 2001;14:695. 

Pagnotta A, et al. Responsiveness of Dupuytren's disease 
fibroblasts to 5 alpha-dihydmtestosterone. J Hand Surg [Am] 
2003;28:1029. 

Saar JD, et al: Dupuytren's disease: an overviaw. Plast Reconstr 
Surg 2000;106:125. 

Skoff HD: The sumlcal treatment of Duouvtren's contracture: a - . . 
synthesis of techniques. Plast Reconstr Surg 2004;113:540. 
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hearing loss (sensorineural and conductive), and total leuko- 
nyfhia has been reported. Icnuckle pads have also be asso- 
ciated with autosomal-dominant epidemolytic palmoplantar 
keratoderma with a mutat~on in keratin 9. 

Histologically, the lesions are fibromas. They are to be 
differentiated chnically from the nodular type of neuro- 
dermatitis and from the small hemispherical pitted papules 
that may develop over the knuckles after frostbite or in acro- 
cyanosis, and from rheumal~c nodules. Treatment with 
intralesional ~njection of corticostemids may he beneficial 

Guberman D, et al: Knuckle pads-a forgotten skin condition: 
report of a case and review of the literature Cutis 1996:57:241. 

Lu Y, et al: A novel mutation of kerat~n 9 n ep~dermolytc palmc- 
plantar keratodema combined wlth knuckle pads Am J Med 
Genet 2003;120A:345. 

Peterson CM, et al: Knuckle pads: does knuckle cracking play 
an etiologic role7 Pediatr Dematol2000:17.450. 

Pachyderrnodactyly 
Wchydernlodactyly represents a benign fibromatosis of the 
fingers. There is a fullness of the medial and lateral digit 
just proximal to the proximal mterphalangeal lolnt. Th~s 
asymptomatic process is most often first noted in adoles- 
cence and usually involves multiple fingers. Rve types 
have been descr~bed: class~c pachydermodactyly localized 
pachydermodactyly, transgrediens pachydermodactyly in 
which the abnolmahty extends to the metacarpophalangeal 
areas, fam~lial pachydermodactyly, and pacbydeimodactyly 
associated w ~ t h  tuberous sclerosis. Increased collagen or 
mucin account for the swelling. No treatment is required. 

Bardaui E et al: Pachydenodactyly: seven new cases. Ann 
Dennatol Venereol 1998;125:247. 

Yebenes M, et al: Acqulred fusifonn swelling of the fingers. Arch 
Dermatol 2005:141 :I035 

Peyronie's Disease 
Plastic induration of the penis is a fibrous infiltration of the 
intercavernous septum of the penis. This fibrosis results in 
the formation of nodules or plaques. As a result of these 
plaques, a fibrous chordee is produced, and curvature of the 
penis occurs on erection, sometimes so severe as to make 
intromission difficult or impossible. Sometimes pain may 
be severe. The association of this disease with Dupuytren 
contracture has been recognized. Intralesional triarncinolone 
suspension injected or iontophoresed into the plaques and 
nodules may be curative. Injection of IFN has also been used. 

Surgical correction tailored to the degree of deformity is 
often successful. Extracorporeal shock wave therapy may 
reduce penile pain and improve sexual function, although 
objective changes in plaque size and curvature have not been 
demonstrated. 

Hauck EW, et al: Extracorporeal shock wave therapy for 
Peyronle's disease. exploratory meta-analysis of clin~cal tnals. 
J Urol 2004;171(2 Pt 1):740. 

Ralph DJ, et al: The management of Peyronie's disease. Br J 
Urol lnt 2004;93:208. 
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Desmoid Turnol' 
Desmoid tumors occur as large, deep-seated, well- 
circumscribed masses arising froin the muscular aponeurosis. 
They most commonly occurs on the abdominal wall, espe- 
cially in women during or soon after pregnancy Desmoid 
tumors have been divided into five types: abdominal 
wall, extra-abdominal, intm-abdominal, multiple, and those 
occurring in Gardner syndromelfamilial adenomatous poly- 
posis.They recur locally and can kill if they invade, surround, 
or compress vital structures. The most dangerous, then, are 
those at the root of the neck and the intra-abdominal type. 
MRI will aid in the evaluation of soft-tissue extension and 
recurrence following treatment. 

Treatment may be with wide local excision, radiotherapy, 
or hornlonal manipulation. High-dose tamoxifen in combi- 
nation with sulindac has been effective. Mesenteric desmoid 
tumors have been treated with antiangiogenic therapy with 
toremifene and IFN-a 2b. 

Blemlann JS: Desmoid tumors. Curr Treat Ophons Oncol2000; 
1:262. 

Hansrnann A, et al: High-dose tamox~fen and sultndac as  first- 
llne treatment for desmoid tumors. Cancer 2004:100:612. 

Pereyo NG, et al: Extraabdominal desmoid tumor. J Am Acad 
Dennatol 1996;34:352. 

Collagenous Fibroma (Desmoplastic 
Fibroblastoma) 
n u s  slow-growing, deep-set, benign fibrous tumor is usually 
located m the deep subcutls, fascia, aponeurosis, or skeletal 
muscle of the extremities, limb girdles, or head and neck 
regions. It IS characterized by hypocellular~ty and dense 
bands of hyal~nized collagen that may infiltrate into skeletal 
muscle. Despite this, no tumors have been reported to meta- 
stasize or recur after excision. Chromosomal translocation 
(2;11)(q31;q12) bas been reported. 

Bernal K, et al: Translocation (2;11)(q31;q12) is recurrent m 
collagenous fibroma (desmoplasttc fibroblastoma). Cancer 
Genet Cytogenet 2004;149:161. 

Weisberg NK, et ai: Collagenous fibroma. J Am Acad Dennatol 
1999;41.292. 

Aponeurotic Fibroma 
Aponeurotic fibroma has also been called juvenile 
aponeu~otic fibroma (calcifying fibroma). It is a tumor-like 
proliferation characterized by the appearance of slow- 
growing, cystlike masses that occur on the limbs, especially 
the hands and feet. 

Histologically, the distinctive lesions are sharply demar- 
cated and composed of collagenous stroma showing acid 
mucopolysaccharides infiltrated by plump mesenchymal 
cells with oval nuclei. Hyalinized areas are also present, 
suggesting chondroid or osteoid metaplasia. 

An aid to the diagnosis is stippled calcification, readily 
seen on roentgenograms. Surgical excision is the treatment. 

Murphy BA, et al: Extra-acral calcifying aponeumtic fibroma. J 
Cutan Pathol 1996;23:369. . 
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Infantile Myofibromatosis H a n K  S, ~ r a r  'ffufatons i n  Re gene eiicoflng ckibiflary 
Infantile myofibmmatosis is the most common fibrous tumor morphogenesis protein 2 cause juvenile hyaline fibromatosis 
of infancy. ~ i ~ h t ~  percent of patients have solitary lesions andinfantile systemic hyalinosis. Am J Hum Genet 2003;73:791. 
with half of these occurring on the head and neck. ~ b ~ ~ t  Larraide M, et al: Juvenile hyaiine flbromatosis. Pediatr Dermatol 
60% are present at or soon after birth. 2001;18:400. 

Congenital generalized fiiromatosis is an uncommon 
condition that presents at birth or soon after. It is charac- 
terized by multiple firm dermal and subcutaneous nodules. 
Skeletal lesions, primarily of the metaphyseal regions of the 
long bones, occur in 50% of patients. If only the skin and 
bones develop fibromas, the prognosis is excellent, with 
spontaneous resolution of the lesions without complications 
expected within the first 1 to 2 years of life. Some refer to 
this limited disease as congenifnl inultiple fibromatosi.~. 
Females more commonly get the generalized disease. 

The fibromas may involve the viscera, including the 
gastrointestinal tract, breast, lungs, liver, pancreas, tongue, 
serosal surfaces, lymph nodes, or kidney. Autosomal- 
dominant inheritance has been reported. Histologically, 
fascicles of spindle cells occur in a whorled pattern. These 
nodules are composed of myofibroblasts. 

Mortality in this more widespread subset is high. Eighty 
percent of alfected individuals die from obstruction or com- 
pression of vital organs.Those who survive past 4 months have 
spontaneous regression of their disease. Some life-threaten- 
ing cases have responded lo low-dose chemotherapy. 

Infantile Digital Fibromatosis (Infantile Digital 
Myofibroblastoma, Inclusion Body Fibroma) 
Infantile digital fibromatosis is a rare neoplasm of infancy 
and childhood that usually occurs on the dorsal or lateral 
aspects of the distal phalanges of the toes and fingers. The 
thumb and great toe are usually spared.These asymptomatic, 
firm, red, smooth nodules occur during the first year of life, 
47% in the first month. Rare congenital lesions have been 
noted. The lesions do not metastasize, but may infiltrate 
deeply. 

Histologically, the epidermis is normal, but the dermis 
is infiltrated with proliferating myofibrohlasts and collagen 
bundles. Eosinophilic cytoplasmic inclusions in many of the 
fibroblasts are characteristic. Treatment by surgical excision 
has a high risk of recurrence, and conservative, nonsurgical 
management is often appropriate. Spontaneous regression is 
generally noted, hut the lesion may cause functional impair- 
ment and may infiltrate deeply before regression occurs. 
Mohs micrographic surgery has been performed successfully 
using both trichrome staining and smooth nruscle actin stain- 
ine to demonstrate the inclusion bodies within tumor cells. u 

Gandhi MM, et ai: Successful treatment of life-threatening 
generalized infantile myofibromatosis using low-dose Albertini JG, et ai: infantile digital fibroma treated with Mohs 
chemotherapy. J Pediatr Hernatol Oncol 2003;25:750. micrographic surgery. Dermatol Surg 2002;28:959. 

lkediobi NI, et al: infantile myofibromatosis: support for auto- Kanwar AJ, at ai: Congenital infantile digital fibromatosis. 
soma1 dominant Inheritance. J Am Acad Dermatol 2003;49(2 Pediatr Dermatol2002:19:370. 
Suppl):S148. 

Stanford D, et al: Dermatological presentations of infantlie rnyo- 
fibromatosis: a review of 27 cases. Australas J Dermatol 
2000:41:156. 

Zand DJ, et al: Autosomai dornlnant inheritance of infantlle 
myofibromatosis. Am .I Med Genet 2004;126A:261. 

Juvenile Hyaline Fibromatosis and Infantile 
Systemic Hyalinosis 
Juvenile hyaline fibromatosis and infantile systemic hyalin- 
osis are allelic autosomal-recessive conditions characterized 
by multiple subcutaneous skin nodules, hyaline deposition, 
gingival hypertrophy, osteolytic bone lesions, and joint 
contractures. Nodular tumors of the scalp, face, and extrem- 
ities usually appear in early childhood. Pink confluent 
papules may occur on the paranasal folds, and periauricular 
and perianal regions.The gene has been mapped to chromo- 
some 4q21 with at least 15 different mutations in the gene 
encoding capillary morphogenesis protein 2, a transmem- 
brane protein that is induced during capillary morphogenesis 
and that binds laminin and collagen n! 

Histologically, there are fibroblasts with fine intracyto- 
plasmic eosinophilic granules, embedded in a homogeneous 
eosinophilic dermal ground substance. Ultrastructurally, the 
fibroblasts demonstrate defective synthesis of collagen, 
deposited as fibrillogranular material. 

Haleern A, et al: Juvenile hyaline fibromatosis: morphologic, 
~mmunohistochemical, and ultrastructural study of three 
siblings. Am J Derrnatopathol 2002;24:218. 

Fibrous Hamatoma of Infancy 
Fibrous harnartoma of infancy is a single dermal or 
subcutaneous firm nodule of the upper trunk that is present 
at birth or shortly thereafter. Overlying slcin changes are 
uncommon, but may include increased hair, alteration in 
pigmentation, and eccrine gland hyperplasia. Most cases are 
solitary, but multiple tumors have been reported. Ninety-one 
percent are noted within the first year of life and 23% are 
congenital. The male-to-female ratio is 2.4:l. Most lesions 
occur in the axillary region, upper arm, upper trunk, inguinal 
region, and external genital area. Biopsy shows an organoid 
pattern with different types of tissue organized in whorls or 
bands. In early lesions, lobules of mature fat are interspersed 
between myxoid and fibrous areas. Myxoid zones have 
primitive mesenchymal cells with stellate nuclei. Fibrosing 
areas demonstrate delicate collagen bundles and many 
elongated fibroblast nuclei. Over time, both the myxoid and 
fibrosing areas develop into cell-poor fibrous areas with thick 
collagen bundles. There is no recurrence after excision. 

Dickey GE, et ai: Fibrous hamartoma of infancy: current review. 
Pediatr Dev Pathoi 1999;2:236. 

Scott DM, et ai: Fibrous harnartoma of infancy. J Am Acad 
Dermatol 1999;41(5 Pt 2):857. 

Fibromatosis Colli 
In fibromatosls coll~ there is a fibrous tissue proliferation 
~nfiltrat~ng the lower third of the sternocleidomasto~d muscle 
at blrth. Fine needle aspiration is useful to confirm the diag- 
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nosis, Spontaneous remlsslon occ-.~ .vithin a few months. 
Occasionally, some patients are left with a wryneck deform- 
ity; however, this complication is amenable to surgery 

- 

Kurtycz DF, et at: Diagnosis of fibmmatosis colli by fine-needle 
aspiration. Diagn CytopathoI2000;23!338. 

Diffuse Infantile Fibromatosis 
This process occurs within the first 3 years of life and is 
usually confined to the muscles of the arms, neck, and 
shoulder area. There is a multicentric infiltration of muscle 
fiben with fibroblasts resembling those seen in aponeurotic 
fibromas. Calcification does not occur. Recurrence after 
excision occurs in about a third of cases. 

Ahn JM, et a: Infantile fibromatosis in childhood: findings on MU 
imaging end pathologic correlation. Clin Radio1 2000 Jan: 
55:iB. 

Allen PW' The fibromatoses. Am J Surg Pathoi 1977:1:255, 305. 

Aggressive Infantile Fibromatasis 
The clinical presentation of this locally recurring, non- 
metastasizing lesion involves single or multiple fast-growing 
masses that are present at birth or occur within the first year 
of lie. Infantile fibromatosis may be seen in any location, 
although the arms, legs, and trunk are the usual sites, Histo- 
logically, it is hypercellular and mi- malignancy. 

Amorlc JC, et 4: Infantile aggress~vefibmmatos~s, Ann Demlatol 
VenerWl1993;120:762. 

Giant Cell Tumor of the Tendon Sheath 
Th~s tumor, which is most commonlv attached to the tendons 

Al-Qattan MM: Giant cell turnours of tendon sheath: ciass~fi- 
cation md recurrence rate. J Hand Surg [Bd 2061 22672. 

Scott SJ, et al: Giant-cell turnour of the tendon sheath. J Bone 
Joint Sorg Br 2000;82:1206. 

of the fingers, hands, and wrists, has a predilection for the 
flexor surfaces. It is finn, measures from 1 to 3 cm in diam- 
eter, and doer not spontaneously involute. It recurs after 
excision in approximately 25% of cases. Another tumor of 
the tendon sheath, fihmma of the tendon sheath, may 
represent a variant of the giant cell tumor. It also affecys the 
flexural tendons of the fingers and hands, and motpholo- 
gically, it and the giant cell tumor are identical.The ~ondi t~on 
tends to occur in younger men (the average age at anset is 
30) than the giant cell variety. When a prohfetation similar 
to giant cell tumor of the tendon sheath occurs in deeper 
tissues, it is leferred to as pigmented villo-nodular teno- 
synov&.'lhe pigment is hemos~derin. 

Histologically, the giant cell tumor consists of lobules of 
densely hyalinized collagen.The chamcter~stic osteoclast-hke 
giant cells have deeply ewinophilic cytoplasm that moulds 
to adjacent ce1ls.A variable number of mndamly distributed 
nuclei are present. Lipophages and sider~phages may be 
numemus, and hemosiderin deposition may impart a brawn 
color to the lesions on gross examination. The fibroma of 
the tendon sheath generally lacks lipophages, siderophages, 
and giant cells, mth the lobules being composed of dense 
fiblowllagenous tissue, 

The rate of recurrence depends on the presence or absence 
of a pseudocapsule, lobulation of the tumor, extraarticular 
location, and the presence of satellite lesions. Local 
recumenee has been treated with more extensive surgery. 
Radiation thesspy has been reported anecdotally. 

Ainhum 
Ainlium is also known as dacsylolysis spmztaitea, bankc- 
kcrend, and sukhapakla. A~nhum is a disease affecting the 
toes, especially the fifth toe, characterized by a linear 
constriction amund the affected digit, which leads uJtrmateIy 
to the spontaneous amputation of the distal part. It occurs 
chiefly among black men in Africa. Usually it is unilateral, 
but it may be bilateral. 

The disease begins with a transverse groove in the skin 
on the flexor surface of the toe, usually beneath the fimt 
interphalangeal articulation. The furrow is produced by a 
ringlike fibrosis and an induration of the dermis. It deepens 
and extends laterally around the toe until the two ends meet, 
so that the digit heeomes constricted as d m a 11gature.The 
constricted part becomes swollen and soft and after a time 
grcatly distended. Ulceration may result in a malodorous 
discharge, w ~ t h  pain and gangrene.The course of the disease 
is slow, but in 5 to 10 years spontaneous amputation occurs, 
generally at a joint 

The cause is unknown. The condition may result from 
chronic trauma and exposure to the elements by walking 
barefoot in the tropics. Fissuring followed by chronic 
~nflammation and fibrosis may then result. 

Treatment in earIy cases by cutting the constricting band is 
unsuccessful; in advanced cases amputation of the affected 
member is advisable. Surglcal correction by 2-plasty has pro- 
duced good results. lntralesional injection of betametbasone 
(total, 15 injections) has also been successful. 

Pseudo-Ainhum 
Ps~udo-ailzhum has been a term used in connection with 
certain heredrtary and nonhereditary diseases in which 
annular constriction of digits occurs, Hereditary disorders 
include hereditary palmoplantar keratodermas, especially 
Vohwinkel syndrome and ma1 de Meieda, pachyonycbia 
congenita, EhleFsDanlos syndrome, erythrop~ietic pmto- 
porphyria, and congenital ectodermal defect Nonhereditary 
disorden associated with constriction of digits are ainhum, 
leprosy, cholera, ancyclostomiasis, scleroderma, Raynaud 
syndrome, pityriasis rubra pilaris, psoriasis, Olmstead 
syndrome, Reynold syndrome (scleroderma and primary 
biliary cirrhosis with antimitochondrial antibodies), syringo- 
myelia, ergot po~soning, and tumors of the spinal cord. 
Factitial pseudo-ainhum may be produced by self-application 
of a rubber band, string, or other liga€ure. 

Congen~tal cases have been reported that may affect d~gits 
or limbs. It may occur as a familial condition or may result 
secondary to amniotic bands. 

Treatment may be with surgery or intralesional injection 
of corticosterotds, as in a~nhum. Retinoids may be used in 
diseases responsive to them. 

Almond SL, et al: Pseudoainhum in chronic psoriasis. Br J 
Dematol20(13:149:lO~. 

Daccaren M, et a :  Ainhum (dactylo~ysis spontanea): a radlolo- 
gicai survey of 6000 patients. J Foot Ankle SLrg 2002;41.372. 



Woll~na U, et al: Pseudoalnhum of all Rngers associated with 
Reynolds' syndrome and breast cancer: report of a case and 
revlew of the i~terature. J Am Acad Dermatol2001;44(2 Suppl): 
381. 

Connective Tissue Nevi 
These uncommon lesions may present as acquired isolated 
plaques, as multiple lesions either acquired or congenital, or 
as one finding in a more generalized disease. Biopsy findings 
in many cases do not appear very different from normal 
skin, although in some cases altered amounts of collagen or 
elastin mav be identified. 

disease. 'Tsdfatea plantar cdllagenoma may exhibit a cerekri- 
form appearance and resemble plantar fibromas of Proteus 
syndrome. 

Eruptive collagenomas may be widespread or localized. 
They have rarely been associated with infectious diseases 
such as syphilis. 

Mucinous nevus is a form of connective tissue nevus charac- 
terized by increased ground substance without increases in 
collagen or elastin. Histologically, collagen bundles are widely 
separated by mucin and may be attenuated. Overlying 
follicular induction similar to that seen in dermatofibromas 
may be present. 

These lesions characteristically occur on the trunk, most 
often in the lumbosacral area.They may be solitary, but are 
often multiple, in which case they may show a zosteriform 
arrangement. Individual lesions are slightly elevated plaques 
1 to 15 cm in diameter, varying in color from light yellow to 
orange, with a surface texture resembling shagreen leather. 
In Proteus syndrome, the connective tissue nevi are present 
as plantar, or occasionally, palmar masses with a cerebriform 
surface. 

Connective tissue nevi of the acquired type have been 
classified as eruptive collagenomas, isolated collagenomas, 
or isolated elastomas, depending on the number of lesions 
and the predominant dermal fibers present. They cannot be 
differentiated clinically. 

Hereditaly types of connective tissue nevi include 
dermatofibrosis lenticularis disseminata in the Buschke- 
Ollendorff syndrome, familial cutaneous collagenoma, and 
the shagreen patches seen in tuberous sclerosis. 

Buschke-Ollendorff syndrome is an autosomal- 
dominantly inherited disorder in which widespread dermal 
papules and plaques develop asymmetrically over the trunk 
and limbs. Elastic fiber thickening, highly variable fiber 
diameter, and desmosine increases three- to seven-fold above 
normal have been described in these patients.The associated 
feature of osteopoikilosis is asymptomatic, but it is diag- 
nostic in x-ray evaluation. Focal sclerotic densities are seen, 
primarily in the long bones, pelvis, and hands.The syndrome 
is highly variable, and familial inheritance of elastic tissue 
naevi without evidence of osteopoikilosis has been reported. 

Papular elastorrhexis is characterized by multiple white 
evenly scattered papules usually occurring on the trunk. 
There is a decrease of elastic fibers, which may appear thin 
and fragmented. Most reported cases are sporadic but 
familial occurrence has been described. 

Patients with familial cutaneous collagenomas may 
present with numerous symmetric asymptomatic deimal 
nodules on the back.The age of onset is usually in the mid to 
late teens. In patients with the inherited disease, multiple 
endocrine neoplasia type I multiple collagenomas were 
reported in 23 of 32 patients.These were less than 3 mm in 
diameter and were on the upper torso, neck, and shoulders. 
They occurred in association with numerous other cutaneous 
findings such as angiofibromas, cafe-au-lait macules, and 
lipomas. 

The collagenomas of tuberous sclerosis are associated with 
adenoma sebaceum, periungual fibromas, and ash-leaf 
macules. Because at least half the cases of tuberous sclerosis 
result from new mutations, all patients with connective tissue 
nevi should be carefully studied for evidence of tubelnus 
sclerosis, even in the absence of a family histoly of the 

Amaya M, et al: A case of eruptive coliagenoma localized on the 
neck and shouldeE. J Dermatoi 2002;29:79. 

Chang SE, et al: A case of congenital mucinous nevus: a 
connective tissue nevus of the proteoglycan type. Pediatr 
Dermatol 2003;20:229. 

Choi JC, et ai: isolated plantar collagenoma. Br J Demlatoi 
2002;146:164. 

Choonhakarn C, et al: Papular elastorrhexis: a distinct variant of 
connective tissue nevi or an incomplete form of Buschke- 
Ollendorff syndrome? Clin Exp Dermatoi 2002;27:454. 

Woodrow SL, et ai: The Buschke-Oilendorff syndrome present- 
ing as familial elastic tissue naevi. Br J Dennatol 2001; 
144:890. 

Elastofibroma Dorsi 
Elastofibroma dorsi is a rare benign tumor usually located in 
the deep soft tissues in the subscapular region, but some- 
times at other sites. The tumor is firm, unencapsulated, and 
measures up to several centimeters in diameter. It is believed 
to represent an unusual response to repeated trauma. Histo- 
logically, the tumor consists of abundant compact sclerotic 
collagen mixed with large, swollen, irregular elastic fibers, 
often appearing as globules of elastic tissue. Computed 
tomography (CT) and MRI can define the extent of the 
lesion, and excision is curative. 

Kudo S: Eiastofibroma dorsi: CT and MR imaging findings. 
Semin Musculoskelet Radiol 2001;5:103. 

Abe S, et al. Elastofibroma dorsi: CT, MRI, and pathologic 
Rndings. Plast Reconstr Surg 1999;104:2121. 

Angiofibromas 
These skin-colored to reddish papules, which show fibro- 
plasia and varying degrees of vascular proliferation in the 
upper dermis, may occur as a solitary nonhereditary form, 
the fibrous papule of the nose, as multiple nonhereditary 
lesions, pearly penile papules, or as multiple hereditary 
forms as in tuberous sclerosis, Birt-Hogg-Dube Syndrome (in 
combination with the specific lesion, the fibrofilliculoma) 
and multiple endocrine neoplasia type I. There have been 
reports of agminated or segmental angiofibromas that may 
represent a segmental form of tuberous sclerosis. The 
multiple hereditary types are discussed in other chapters. 

Cellular angiofibroma of the vulva is a well circumscribed 
but not truly encapsulated lesion that occurs in older women. 
It is composed of small spindle cells arranged in short 
fascicles and relatively abundant small rounded vessels. 
They may express estrogen and progesterone receptors, and 
also CD34. 



Dargent JL, et ak Cellular angiofibmma of the vulva. J Cutan 
Pathol2003;30:405. 

Schaffer JV, et aL: Multtple facial angiofibfomas. J Am Acad 
Derma€al2005:53,3:5108. 

Trauner M R  et el: Segmental tuberous sskms~s presenhng as 
unilateral facial angiafibromas. J Am Acad Dermatol 2003; 
49(2 Soppl):S164. 

Fibrous Papule of fbe Nose (Fibmus Papule of 
the Face, Benign Solitary Fibmus Papule) These 
lesions occur in adults as dome-shaped, sessile, skin-colored, 
white, or reddish papules 3 to 6 mm in diameter on or near 
the nose (Fig. 28-20). Fjbrons papule is usually solitary, but 
it is not uncommon for a few lesions to occur. It may be 
confused with a nevocytic nwus, neurofibroma, granuloma 
pyogenicurn, or a basal cell carcinoma. Like other angio- 
fibromas, fibrous papules demonstrate c o m t r r c  fibrosis 
surrounding vessels and adnexal stmtures. Stellate deinial 
dendrocytes are often prominent.Tlley stam for factor m a .  
L a m  pyramidal junctional melanocytes are often noted 
overlying the lesion, and a superficial shave biopsy may be 
mistabn for a melanocytic lesion. Conservative excision is 
curatrve; recurrence is rare, Multiple lesions should prompt a 

, search for other stigmata of kberons sclerosrs. 

Ceuo R, et al. An ~mmunohlstochemical dody of &mus papule 
of the nose: 25 cases. J Cutan Pathol 1989:16:194 

Pearly Penlle PapuIes This is the term given to pearly 
white, dome-shaped papules occurring circumferentially on 
the coronal margin and sulcus of the glans penis.The lesions 
may be firm or soft and fillifow. Occasionally, lesions are 
also present on the pcnile shaft. Pearly penile papules are 
not uncommon. Pabents Usually present amund the a p  
of 20 to 30 years concerned these ale condylomata or are 
referred as treahneur-resistant venereal waris. 

These lesions should be distinguished from papillomas, 
hypeitmphic sebaceou6 glands, and condylnma acuminatum. 

No treatment is necessary, only reassurance. If treatment is 
desired, laser ablation or shave excision is effective. 

Fibrous Tissue Abnormalkies 

Lane JE, et af: Treatment of pearly penile pwules wtth GO, laser. 
Dermatol Sum 2002;28:617. 

Acral Fibrokeratoma 
AcraI fibmkeratoma, often called acquir@d dtgitdflbroke~a- 
tome, is characterized by a pinkish, hyperkeratotic, hornlrke 
projection ocourringon a finger, toe, or palm.The project~on 
usually emerges from a cellarette of elevated skin. The 
aveiage age of the patient ie 40. The lesion resembles a 
rudimentary supernumerary digit, cutaneous horn, or a 
neuroma. 

Histologic sections show a central core of thick collagen 
buadles interwoven closely in a vertical podtion. 'ilkis is 
surrounded by capillaries and a fine network of reticulum 
fibers. Stellate dermal dendrocytes may be present, as in 
fibrous papule. 

Simple surgical excision or laser ahlabon at the level of the 
skin surface is effective. 

Kadtura~ M, at ak Giant acgu~red digital fibmkaratoma. J Am 
Acad Dematol2003;&8(8(5 Suppl):S67. 

Familial Myxovasoular Fibromas 
Multiple vemcous papules on the palms and fmgecs, wluch 
on biopsy show focal neovascularization and muun-like 
changes in the papillary dermis, have been described. C l i -  
ically, these lesions closely resemble warts. They have been 
reported from several family members, with a probable 
autosomal-dominant inheritance. 

Agrawal SK, et al. Pearly psnile papules: a review. Int J Dermatol 
2004;43:109. 

Hogewontng CJ, eP al: Pearly penile papules: still no reason for 
uneasiness. J Am Acad Dermato12003;49:50. 

Rs. 28-20 Ftbrous 
papule. 

Dumontier GA, et al: Nall unit enohondmmas and osteochofl- 
dromas: a surgical appmaoh. Dennatol Surg 2001:27:274. 

llyas W, et al: Subungual exatosis of the thlrcl toe J Am Acad 
Dermatol2001;45(6 Supplp32OO. - 

Goskey RJ, et af: Muitiple vascular fibromas and myxoid 
fibromas of the fingers. J Prm Aoad Derrnatoi 1980;2:425. 

Moulin G, et al: Familiai multiple acral mucinnus fibrokeratomas 
J Am Acad Dermatol 1898:38:1898. 

Peterson JL et al: Familial myxovascular fibromas. J Am Aoad 
Dennatof 1982;6:4?0. 

Subungual Exostosis 
Subungual exostosis is a solitary osteochondmma ptotruding 
from beneath the distal edge of the nail, most commonly of 
the great toe, RareJy, the t d n a l  phalanges of h e r  toes, 
particularly the little toe or even the fingers, may be 
involved.The exostosis js seen chiefly in women between the 
age$ of 12 and 30, The first appearance is a small pinkish 
growth projecting slightly beyond the inner free edge of the 
nail. The overlying nail becomes brittle and either breaks 
or is removed, after which the tumor, being relwed, 
mushrooms upward and distally above the level of t l ~ e  nail. 
It gmws slowly to a maximum diameter of about 8mm. 
Pressure of the shoe 6n the lesion causes $teat pain 

Subungual exostosis must be drfferentlated fmm pyogenlc 
granuloma, verruca vulgadsis, pteryginm inverum unguis, 
ingrowing nail, and glomus tumor. If subungual exostosis is 
suspected, the diagnosis can be confirmed by radiographic 
examination. Complete excision or curettage is the pmper 
method of treatment. 
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This is a small, nodular, tender, chronic inflammatory lesion 
occurring on the helix of the ear. Most patients are men.The 
lesions are not uncommon and sometimes as many as 12 
nodules may arrange themselves along the edge of the upper 
helix. The lesions are 2 to 4 mm in diameter, well defined, 
slightly reddish, and extremely tender. At times the surface 
is covered by an adherent scale or a shallow ulcer. After the 
masses have reached a certain size, growth ceases, but the 
lesions persist unchanged for years. There is no tendency to 
malignant change. Similar lesions may occur on the anthelix, 
predominantly in women. 

The lesion is produced by ischemic necrosis of the dermis, 
and generally occurs on the side the patient favors during 
sleep.Thei-e may be a history of frostbite, chronic trauma, or 
chronic actinic exposure with concomitant actinically 
induced lesions of the face and dorsal hands. 

Histologically, a zone of eosinophilic necrosis of collagen 
is flanked by granulation tissue. Overlying acanthosis and 
hyperkemtosis and central ulceration may be present. The 
histologic changes resemble those of a decubitus ulcer, but 
on a smaller scale. Occasionally, bizarre reactive fibroblasts 
are noted, as in atypical decubital fibroplasia. 

The lesions may be excised. The underlying cartilage may 
be excised or fenestrated to reduce pressure on the overlying 
skin during sleep.The patient may be encouraged to change 
sleeping positions, but many find this difficult. Pillows with 
an ear slot are also available. 

Long D, et al: Surgical pearl: surgical planning In the treatment 
of chondrodermatitis nodularis chronica helicis of the 
antiheiix. J Am Acad Dermatol 1996;35(5 Pt 1):761. 

Oelzner S, et al: Bilateral chondmdenatitis nodularis chmnica 
helicis on the free border of the helix in a woman. J Am Acad 
Dermatol 2003:49:720. 

Oral Submucous Fibrosis 
A distinctive fibrosis of the oral mucosa occurs in the 
western Pacific basin and south Asia among pelsons whose 
diet is heavily seasoned with chili or who chew betel, a 
compound of the nut of the areca palm, the leaf of the betel 
pepper, and lime. The irritation produced causes first a 
thickening of the palate, tonsillar pillars, and fauces 
secondary to dermal and muscular fibrosis. As the disease 
progresses, opening of the mouth and protrusion of the 
tongue develops such that eating, swallowing, and speech are 
impaired. Later ulceration and leukoplakic areas occur and 
finally, in approximately 7% of patients, malignant trans- 
formation to squamous cell carcinoma develops. Treatment 
consists of the intralesional injection of dexamethasone and 
hyaluronidase, and in advanced cases surgical excision and 
grafting. Discontinuance of the offending substance and 
physical therapy are also needed. 

Chiu CJ, et al: A sconng system for the early detection of oral 
submucous f~bros~s based on a self-administered question- 
nalre. J Publ~c Health Dent 2002:62:28. 

Thomas G, et al: Risk factors for rnuit~ple oral premalignant 
leslons. Int J Cancer 2003;107:285. 

Fascial Hernia 
Evanescent herniations in the form of nodules appear in the 
slun where the deep and superficial veins meet going through 
the fascia.These herniated nodules, seen most frequently on 
the lower extremities, become prominent when the under- 
lymg muscles contract, and pain may occur with prolonged 
exertion. Treatment is not indicated unless the area is 
chron~cally painful. Light compression may be effective. 

-- - 

Harlngton AC, eta!: Hernias of the anterior tibialls muscle. J Am 
Acad Dermatol 1990;22:123. 

Acrochordon lcutaneous Tarr. Pa~illoma Colli. 
Fibroma pendulum, cutaneous ~ a ~ i l l o m a ,  
Fibroma Molluscum, Templeton Skin Tags, 
Skin Tags) 
Small, flesh-colored to dark brown, pinhead-sized and larger, 
sessile and pedunculated papillomas commonly occur on the 
neck, often in association with small seborrheic keratoses. 
These tags are also seen frequently in the axillae and on 
the eyelids, less often on the trunk and groins, where the 
soft, pedunculated growths often hang on thin stalks.These 
flesh-colored, teardrop-shaped tags feel like small bags. 
Occasionally, as a result of twisting of the pedicle, one will 
become inflamed, tender, and even gangrenous. Both sexes 
have the same incidence, with nearly 60% of individuals 
acquiring them by the age of 69. They often increase in 
number when the patient is gaining weight or during 
pregnancy and may be related to the growth hormone-like 
activity of insulin. They may be associated with diabetes 
mellitus. In patients preselected for gastrointestinal com- 
plaints, skin tags appear to be more prevalent in those with 
colonic polyps.This association has not been proved for the 
general population. 

Histologically, acrochordons are characterized by 
epidermis enclosing a dermal fibrovascular stalk.The baglike 
papillomas generally show a flattened epidermis. Smaller 
lesions often demonstrate seborrheic keratosis-like acantho- 
sis and horn cysts. 

Small lesions can be clipped off at the base with little or 
no anesthesia.Aluminum chloride may be applied for hemo- 
stasis if needed. Light electrodesiccation can also be effective. 
For larger lesions, anesthesia and snip excision are preferred. 

An entity that is frequently reported as perianal acm- 
chordons or skinfolds has now been named infantile 
perianal pyramidal protrusions. This occurs in young 
children, usually girls, in the midline anterior to the anus. 
This reduces with time and no treatment is necessary. Child 
abuse, genital warts, hemorrhoids, granulomatous lesions of 
inflammatory bowel disease, or rectal prolapse must be 
considered in the differential diagnosis of these lesions. 

Tag-like basal cell carcinomas in childhood should suggest 
a diagnosis of nevoid basal cell carcinoma syndrome 
(NBCCS). Biopsy should be performed on acrochordons in 
children because the lesions are uncommon in this age gmup, 
and they may be the presenting sign of NBCCS. 

Chlritescu E, et al: Acmchordons as  a presenting sign of nevoid 
basal cell carcinoma syndrome. J Am Acad Dermatol 
2001;44:789. 
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1 Fig. 28-21 A and B, Dermatofibmn 

(Courtesy Lawrence Uebllch MD) 

De la Torre C, et al' Acrochordons are not a component of the 
Birt-Hogg-Dube syndrome: does this syndrome exlst? Case 
reports and revlew of the literature. Am J Dermatopathol 
1999;21:369. 

Dern~r S, et al: Acrochordon and impaired carbohydrate 
metabolism. Acta D1abetol20023957. 

Dermatof ibrorna  (Fibrous  Hist iocytorna)  
This common skin lesion's appearance is usually sufficiently 
characterist~c to permit cllnical diagnosis. It is generally a 
single round or ovoid papule or nodule about 0.5 to 1 cm in 
diameter that is reddish-brown, somet~mes wlth a yellowish 
hue (Flg. 28-21A).The sharply c~rcumscrrbed nodule is more 
evident on palpation than expected from inspection. The 
larger les~ons may present an abrupt elevation at the border 
to form an exterionzed tumor resting on a sessile base. 

It may be elevated or slightly depressed.The hard lesion is 
adherent to the overlying epidermis, which may be thinner 
from pressure or even indented, so that there is a dell-like 
depression over the nodule (Fig. 28-21B). In such cases only 
the depression is seen, but on palpation the true nature of 
the lesion is found. Atzpatr~ck proposed the term dtmple 
sign for the depress~on created over a dennatofibroma when 
it is grasped gently between thumb and forefinger. 

Dermatofibromas seldom occur ~n ch~ldren, they are en- 
countered mostly in middle-aged adults. Their size generally 
vanes from 4 to 20 mm, although giant leslons greater than 
5 cm occur. After reaching t h ~ s  slze, growth ceases and the 
harmless lump remains stationary The principal locahons are 
on the lower extremities, above the elbows, or on the sides 
of the trunk. Systemic lupus erythematosus, treatment with 
prednisone or immunosuppressive drugs, chronic myelo- 
genous leukemia and HIV infection have been associated 
with the development of multiple dermatofibromas. 

It is suspected that many dermatofibromas are initiated by 
injuries to the skin, such as Insect b~tes or blunt trauma. 

On histologic examination there a a dermal mass com- 
posed of close whorls of fibrous tissue in which are numerous 
spindle or hstiocytic cells. The cells have features of fibro- 
blasts and myofibroblasts, but are probably of primitive 
mesenchymal ongin. Immunohistochemical studies show 
most cells are posltrve for factor XIIIa, and negative for 
MAC387, 5-100, and CD34. The tumor is not well 
circumscribed and may extend into adlacent structures and 
surround individual collagen bundles at the penphely 

(collagen trapping). Overlying acanthosls is typical, and 
induction of prim~tive epithelial germs or mature follicular 
structures may be noted. Basal cell carcinoma-llke changes 
eommonly overhe dermatofibromas, but true basal cell 
carcinoma is quite rare. 

At times, large hist~ocytic cells within the lesion are 
strikingly atypical (monster cells). Occasionally, granular 
cytoplasm may predominate. 

Hemosldenn, may be present, and foam cells and lipid 
deposits may be seen. The presence of Touton giant cells 
containing hemosiderin is pathognomonic of dermatofibroma. 
There is a great variation in the vascular components. Rarely, 
the vascularizatlon n pronounced and suggests a kind of 
hemangioma (sclerosing hemangioma). Deep penetrating 
dermatofibmmas may grow into the subcutaneous tissue vla 
the fibrous septa or with a pushing front of tumor.They lack 
the extenslve lacy and lamellar infiltrative growth pattern 
of dermatofibrosarcoma pmtuberans. Deep fasc~al fibrous 
hlstiocytomas may lnvolve the fat or muscle at t~mes 

The clinical appearance of the lesion and its location, 
chiefly on the lower extremit~es, are distmct~ve. Chnically, 
granular cell tumor, dermatofibrosis lenticularis disseminata, 
clear-cell acanthoma, and melanoma are some of the lesions 
to be consrdered. At tunes only a biopsy can differentiate 
these. 

Progressive enlargement beyond 2 or 3 cm in d~ameter 
suggests a malignant fibrous hist~ocytoma or dermatofibm- 
sarcoma protuberans, and excisional blopsy a indicated. 

These leslons usually are asymptomatic and do not require 
treatment. Involution may occur after many years if the 
lesion is left alone. Simple reassurance is suggested. 

- - 

Alexandrescu DT, et al: Mult~ple eruptlve dermatofibromas 
occurring m a patient with chronic myeiogenous leukernla. 
Arch Dermatol 2005:141:397. 

Chan I, et al: Mult~ple dermatofibromas associated with lupus 
profundus. Clin Exp Dermatol 2005;30:126. 

Mentzel T, et al: Benign fibrous hist~ocytoma (dermatofibrorna) of 
the face. Am J Dermatopathol 2001;23:419. 

Requena L, et ai: The atrophic dermatofibroma. J Dermatol 
1995;22:334. 

Wick MR, et al: The pathological dlstinct~on between "deep 
penetrating" dermatofibroma and dermatofibromasarcoma 
protuberans. Semln Cutan Med Surg 1999;18:91. 
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Dermatofibrosarcoma pmtuberans (DFSP) is characterized Ratner D, el a]: Mobs micrographic surgery for the treatment of 
by bulky, protuberant, neoplastic masses. Fifty to 60% occur DFSP. J Am Acad Dermatol 1997;37:600. 
on the trunk, with less common involvement of the proximal Thornton S, et al: childhood DFSP. J Am Acad Dermatol 
extremities and the head and neck. The disease benins with 2005;53:76. - 
one or multiple elevated, erythematous, firm, nodules or 
plaques associated often with a purulent exudate or with 
ulceration. Patients, usually middle-aged, complain of a firm, 
painless lump in the skin that has been slowly increasing in 
size for several years. 

The course is slowly progressive, with pain becoming 
prominent as the lesion grows, and frequent recurrence after 
initial conservative surgical intervention (Fig. 28-22). In 
untreated patients, severe pain and contractures may result. 
There is little tendency to metastasize, although wide 
dissemination has been reported. 

Histologically, the tumor shows a subepidermal fibrotic 
plaque with uniform spindle cells and variable vascular 
spaces. In many instances there is a pronounced matlike 
woven pattern of spindle cells. Giant cells may be present in 
small numbers. Pigmented DFSP, in which the cells contain 
melanin, predominantly affect persons of color, and are 
called Bednnr tumors. CD34 and stromelysin 3 positivity 
are characteristic and serve as markers to discern DFSP 
from dermatofibroma. S-100 is negative and may be used 
to separate spindle cell melanoma from a Bednar tumor. 
Recurrent DFSP can be myxoid and resembles the diffuse 
type of neumfibroma histologically. A juvenile variant, called 
gia~t t  cell ~'ibroblastotna, is characterized by a loose arrange- 
ment of spindle cells, and by multinucleated giant cells 
adjacent to dilated spaces that resemble dilated lymphatic 
vessels. 

The differential diagnosis, especially in the early stage, is 
that of keloid and a large dermatofibroma. 

Mohs surgical excision technique is the treatment of 
choice. In a series of 50 patients the recurrence rate was 2%, 
with wide local excision recurrence is 11% to 50%. A pre- 
operative MRI may assist in planning successful clearance. 

Ailan AE, et al: Clonal origin of DFSP. .i Invest Dermatol 1993; 
100:99. 

Bouyssou-Gauthier ML, et al: DFSP in childhood. Pediatr 
Dermatol 1997;14:463. 

Cribier B, et el: Stomelysin 3 expression. J Am Acad Dermatol 
2002;46:408. 

Elgart GW, et al: Bednar tumor occurring in a site of prior 
immunization. J Am Acad Dermatol 1999;40:315. 

Gloster H M  Jr: DFSP. J Am Acad Dermatol 1996;35:355. 

Fig. 28-22 Recurrent dermatofibromasarcoma protuuerans 

Nodular Fasciitis (Nodular Pseudosarcornatous 
Fasciitis) 
Also known as strbcutaneous pseudosarcomatous fil7roma- 
tosis, this benign mesenchymal neoplasm occurs most often 
on the arms. Clinically, a firm, solitary, sometimes tender 
nodule develops in the deep fascia, and often extends into 
the subcutaneous tissue. It measures usually 1 to 4 cm in 
diameter.'Ihe lesion appears suddenly over a period of a few 
weeks, without apparent cause, in normal, healthy persons. 
Sex distribution is equal, and the average age at onset is 40. 

Microscopic findings consist of well-defined, loose nodules 
of stellate and spindled cells that may have a myxoid 
appearance. Capillary proliferation is typical, and erythro- 
cyte extravasation between spindle cells is common. Nodular 
lymphoid infiltrates are often noted within the lesion. On 
electron microscopic examination, the component cells in 
the neoplasm have proved to be myofibroblasts. 

Dermal, intravascular, and proliferating variants (prolifera- 
tive fasciitis) have been described. These are designated 
when the nodular masses arise in the dermis, in intimate 
association with blood vessels, or show ganglion-like giant 
cells and infiltration of collagen. The proper treatment is 
complete excision. Recurrence is rare and the prognosis is 
excellent. A rapid response to intralesional corticosteroids 
has been reported in one case. 

Cranial fasciitis of childhood is an uncommon variant of 
nodular fasciitis, manifesting as a rapidly enlarging mass in 
the subcutaneous tissue of the scalp, which may invade the 
cranium. I t  occurs in infants and children, resen~bles nodular 
fasciitis histologically, and usually does not recur after 
surgical excision. 

Graham BS, et al: Nodular fasciitis. J Am Acad Dermatol 1999; 
40:490. 

Kang SK, et al: lntradermal nodular fasciitis of the face. J Dermatol 
2002;29:310. 

Leung LY, et at: Nodular fasciitis. Skeletal Radlol 2002;31:9. 
Patterson JW, et al: Nodular fasciitis. Arch Dermatol 1989; 

125674. 
Silva P, et al: Nodular fasciitis of the head and neck. J Laryngol 

Otol 2005;119:8. 

Plexiforrn Fibrohistiocytic Tumor 
This rare tumor arises primarily on the upper extremities of 
children and young adults. There is a strong female pre- 
disposition. It presents as a slowly growing painIess growth 
in the subcutaneous tissue. There is usually extension into 
the dermis or  the underlying skeletal muscle. Histologically, 
it is a distinctly biphasic tumor, with a fibroblastic compo- 
nent mixed with aggregates of mononuclear histiocyte-like 
cells and multinucleated osteoclast-like cells. The multi' 
nucleated cells react to CD68, while the spindle cells express 
smooth muscle actin but not factor XIlla.While most patients 
are cured wit11 excisional surgery, some tumors will recur 
locally, and uncommonly regional and systemic metastases 
will occur. 



Morio 0, et ai: Piexiform fibrohistiocytic tumor. Eur J Dermatol 
2004;14:118. 

Atypical Fibroxanthoma 
Atypical fibroxanthoma (AFX) of the skin is a low-grade 
malignancy related to malignant fibrous histiocytoma, which 
it resembles histologically. Its smaller size and more 
superficial location account largely for its more favorable 
prognosis.The lesion occurs chiefly on the sun-exposed parb 
of the head or neck in white persons over age 5O.The tumor 
begins as a small, firm nodule often with an eroded or 
crusted surface without characteristic morphologic features 
(Fig. 28-23).A clinical variant presents as a slowly enlarging 
hlmor on a covered area, in patients with an average age 
of 39.This valiant accounts for 25% of cases. 

The lesion develops in the dermis and is separated from 
the epidermis by a thin band of collagen.The tumor consists 
of bizarre spindle cells mingled with atypical histiocytes. 
Some spindle cells have a vesicular nucleus. The cytoplasm 
may be vacuolated and resembles the xanthoma cell. Mitotic 
figures, prominent eosincphilic nucleoli, and the presence of 
n biphasic tumor cell population are characteristic findings. 
S-100 staining is sparse when compared with melanoma, and 
prekemtin staining is negative: this helps to distinguishAFX 
from squamous cell carcinoma. Variants with clear cells, 
granular cells and osteoclast-type cells have been described. 

The treatment of choice is complete surgical excision. 
Mohs microsurgery results in fewer recurrences and smaller 
defects than in wide excision. Although the prognosis is 
excellent, local recurrence after inadequate excision is usual, 
and cases of metastasizing AFX have been reported. 

Anderson PJ, et al: AFX of the scalp. Head Neck 2001;23:399. 
Cooper JZ. et al: Metastasizing AM. Dermatol Surg 2005; 

31 :221. 
Cmwson AN, et al: Clear cell AFX J Cutan Pathol 2002;29:374 
Diaz-Cascajo C, et ai. Pigmented AFX. Am J Dermatopathol 

2003;25'1. 
Dilek FH, et al. AFX of the skln and lower lip in semderma 

plgmentosum. Br J Dermatol 2000;143:618. 
Gu~ilen DR, et al: Cutaneous and subcutaneous sarcomas. Clin 

Dematoi 2001,19:262. 
Hafner J, et al: Malignant fibrous histiocytoma and AM in renal 

transplant recipients. Dermatology 1999;198.29. 

Fig. 26-23 Atypical fibmxanthoma. (Courtesy of Daniel Loo. MD) 
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Huether MJ, et ai: Mohs micrographic surgery for the treatment 
of splndle cell tumors of the skin. J Am Acad Dermatol 2001; 
44.656. 

Kaddu S, et al: AFX of the skln. Am J Surg Pathol 2002;26.35. 

Malignant Fibrous Histiocytoma 
Malignant fibrous histlocytoma (MFH) is the most common 
soft-tasue sarcoma of middle and late adulthood. It arises 
deeply and is more likely to appear ~n deep fascia1 planes 
than in subcutaneous tissue. One-third occur on the thigh 
or  buttock. Peak incidence is m the seventh decade. They 
sometimes anse in an area of radiodermat~tis or in a chronic 
ulceration. 

Several histologic variants of MFH have been described, 
including myxoid, inflammatory, and giant cell types. Cell 
staining is pos~tive for vimentin. Pleomorphic cellular 
elements and bizarre mltotic figures are characteristic.AFXs 
are smaller and more superfic~al tumors of the detmis, 
con~pared with the deeper locatlon of MFH. Epithelio~d 
sarcoma lacks the large, bizarre, multinucleated cells often 
seen in MFH. 

The prognosis in MFH is related to the site; deeper and 
more proximally located tumors have a poorerpmgnosis.The 
myxoid variant is less likely to metastasize An especially 
poor progncsls attends tumcrs arising in sites of radio- 
dermatitis. Local recurrence after exclslon occurs in Z5%, 
35% metastasize, and the overall suiv~val rate is 50%. Mohs 
surgical removal may result in fewer recurrences. 

A tumor that presents on the extremities of ch~ldren as a 
slowly growlng dermal or subcutaneous mass may be the 
angiomatoid type. It has been separated from the term 
malignant as it has a relatively good prognosis. 

-- 
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Lew W, et at Cutaneous metastatic malignant fibrous histio- 
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malignant fibrous histiocytoma. Cancer 1992;69:2098. 
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Dermal Dendrocyte Hamartoma 
Three female patients who were born with a rounded, 
medallion-like lesion on the upper trunk were found to have 
a proliferation of fusiform CD34, factor XIIIa-positive cells 
in the mid and reticular dermis. The lesions were asympto- 
matic, brown or  erythematous in color, and had a slightly 
atrophic, wrinkled surface (Fig. 28-24). 

Rodriguez-Jurado R, et al: Medallion-like dermal dendrocyte 
hamartoma: a new clinically and histopathologically distinct 
lesion. J Am Acad Dermatol 2004:51:359. 

Epithelioid Sarcoma 
Epithelioid sarcoma occurs chiefly in young adults, with 
onset usually being from 20 to 40 years of age.llvo-thirds of 
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Fig. 28-24 Dermal dendrocyte hamartoma. 

Fig. 28-25 Epithelial sarcoma. 

cases are in men. Nearly all lesrons are on the extremities, 
half of them on the hands or wrists (Fig. 28-25). It has, 
I~owever, been reported from a wide variety of locations, 
including the genital region, the "proximal type". 

The tumor gmws slowly among fascral structures and 
tendons, often with central necrosis of the tumor nodules and 
ulceration of the overlying skm. Initial clinical diagnoses may 
include granuloma annulare, rheumatoid nodule, or ganglion 
cyst Histologtcally, irregular nodular masses of large, deeply 
acidophrlrc polygonal cells merge wzth spindle cells in a 
biphasic pattern. Central necrosis within masses of epithe- 
lroid cells may give the impression of a palisaded granuloma. 
Absence of staining for CD68 (KP-1) and coexpression of 
keratins and v~mentin confirm the dragnosis. 

Wide local excislon of small, early lestons may achreve 
a cure. Recurrence after attempted exclsron occurs in three 
of four cases, and late metastasis rn 45% of patlents.There is 
a propensity for lymph node and lung metastases and in one 
series of erght patients, 25% 5- and 10-year survival rates 
were reported. Women have a more favorable prognosrs; the 
proxlmal lesions have a worse prognosis. 

Blllngs SD, et al: Epithelio~d sarcoma arising on the nose of a 
child. J Cutan Pathol 2000:27:186. 

tiamnlnl ~ i ,  er al: ..~roximar &pen epimerod sarcoma in a giriif. 
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Orthop Scl 2002:7:462. 

Ross HM, et al: Epithelioid sarcoma. Ann Surg Oncol 1997; 
4:491. 

Zanolli MD, et ai: Epithelioid sarcoma. J Am Acad Dermatol 
1992;26:302. 

Myxomas 
Cutaneous myxomas may be solitary, and appear as flesh- 
colored nodules on the face, trunk, or extrem~ties.They may 
also occur as part of Carney complex. This has also been 
reported under the eponyms NAME (nevi, ahial nzyxoma, 
myxold neurofibromns, and epheltdes) and LAMB (leatigites, 
atrial ntyxoma, inucocutaneous n~yxoinas, blue zevl), and 
simply as cutaneous lentlgtnosis with atrinl myxoma. 

The Carney complex consists of patients who have two or 
more of the following: 1) cardiac myxomas (79%); 2) cutan- 
eous myxomas (not myxoid neurofibromas) (45%); 3) mam- 
mary myxo~d fibromas (30%); 43 spotty mucocutaneous 
p~gmentation, including lentigznoses (not ephelides) and 
blue nevi often of a d~stinct~ve epithelzoid variety (65%); 
5) prrmary pigmented nodular adrenocortical disease (45%), 
which results in Cushing syndrome; 6) testicular tumon 
(56% of male patients); and 7) prtuitary growth hormone- 
secreting tumon (10%). A peculiar type of schwannoma 
featuring melanln and psammoma bodies may also he present. 

The cutaneous myxomas occur as small (<I  cm), multiple, 
skin-colored papules havmg a predilection for development 
by a mean age of 1 8  years, and a tendency to occur on the 
ears, eyeltds, and nipples. The lentigines are prominent on 
the face, lips, conjunctiva1 mucosa, rectal mucosa, and genital 
mucosa. Cardiac myxomas may occur rn any of the four 
chamber of the heart and are recurrent in 20%. They may 
embolize to the skin, producing acral necrotic lesions. 

Recognltton of this syndrome, with dragnosis and removal 
of the atrial myxomas, can be lifesaving. The first-degree 
family members should be examined as this is an autosomal- 
dominantly inherited condrtion. The disease has been 
mapped to two loci and a third IS likely. Mutations in the 
gene coding for the protein kinase A type I-a regulatory 
subunit (PPKARlA) on chromosome 1 7  have been 
documented in about half of the families. 

A malignant counterpart, the myxosarcoma, is a tumor 
that arises in the subcutaneous fat and underlying soft 
tissues. There is a tendency for local recurrence after wide 
and deep excisron. Metastases are rare. 
- - - - 
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MASTOCYTOSIS 
Mnstocytos~s is a general term applied to local and systemic 
accumulations of mast cells. Mast cells are bone-marrow- 
derived CD34-b cells.These cells carry preformed mediators, 
such as histamine, heparin, and various cytokines, which, 
when released, may cause symptoms such as flushing 
urticaria, diarrhea, abdominal Pam, headache, dyspnea, 
syncope, and palpitations. 

Mastocytosis is drvided into childhood- and adult-onset 
disease. The condition varies in these two age gmups, rn 
clinical presentation, prognosis, and pathogenic factors. 
Studies have revealed mutations in the c-KIT protooncogene 
in many adult-onset cases Its protein product a the trans- 
membrane tyrosine kinase I(IT receptor (W117) whose 
ligand is stem cell factor (also known as mast cell growth 
factor). Both clonality studies and mutational analysis 
indicate that many adult cases of mastocytosis result from a 
neoplasticprolifemfion of mast cells, m'th a mutation at codon 
816 in the c-kit gene This mutation is activating, resulting 
in the proliferation of mast cells. A second mutation, a 
chromosomal deletion on 4q12 results in the juxtaposition of 
platelet-derived growth factor receptor-a and FIPlLl. This 
fusron gene activates hematopoetic cells and is pathogenic 
in a subset of patients w ~ t h  systemic mastocytosis and 
eosinophilia.This subset of patients has also been considered 
a type of "hypereosinophilic syndrome" Thus, the vast 
majority of adults with mastocytosls have systemic disease 
which may be viewed as a fundamentally myelodysplastic 
disorder. 

Children often do not express any c-ICIT mutation, nor do 
the uncommon familial cases.The latter is usually transmrtted 
by autosomal-dominant inheritance with reduced expressi- 
vity, although other patterns may occur. The mutations 
lead~ng to familial disease have not been defined. It appears 
spontaneous childhood disease may occur from either 
cytokine-derived hyperplasias, from mutations other than 
the activating 816 type, or from mutations yet to be descnbed. 
Some pediatric cases, however, are known to have inact~vat- 
ing mutations of c-1UT and a few have the adult-type actlvat- 
ing mutations. Childhood disease is defined as occurring 
before age =.The majority of children develop thelr dlsease 
before the age of 2, and in most of them the condition 
spontaneously rnvolutes. 

Clinical Classification 
Mast cell disease is divided into two bmad categories- 
cutaneous and systemic. Cutaneous mastocytosis describes 
those cases with involvement of the skin only, and includes 
most cases of childhood mastocytosis and infrequent adult 
cases. Childhood cases usually fall into one of three catego- 
ries of cutaneous mastocytosis: the most common (60-80% 
of patients) have urticaria pigmentom or so-called macula- 
papular cutaneous mastocytosis; fewer (10-3596) patients 
present with solitary mastocytosis; the remainder have the 
rare forms of diffuse cutaneous mastocytosls or  the 
telangiectastic type. 

A classification has been proposed by Akim and Metcalfe 
whrch incorporates the World Health Organization (WHO) 
cnteria (Box 28-1). 

The vast majority of adult parients with mastocytosis are 
classified as systemic mastocytosis, since they typically have 
clonal proliferation of the bone-marrow derived mast cells. 

Mastocytosis 61 5 - 
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Box 28-1 Classification of mastocytosi 

2. Systemic mastocytosls witn assoclareo hematopoetic 
disease (SM-AHD, AHNMD [associated hematologic 
disorder mast cell diseasen: systemic mastocytosis 
with leukaemia, myelodysplastic syndromeldisease, or 
non-Hodgkin lymphoma. 

. Aggressive systemic mastocytosis (ASM) 
4. Mast cell leukemia 
6. Mast cell sarcoma 

Of adult patients with systemic mastocytosis not associated 
with hematopoetic disease, 60% have indolent mastocytosis 
and 40% have aggressive mastocytosis. Patients wrth 
aggressive systemic mastocytosis usually lack skin lesions. 
Mast cell leukemia and sarcoma are very rare. Many patients 
who present to the dermatologist with only skin lesions will 
have the indolent variety. Symptoms and signs of systemic 
disease are classified as those related to organ iniiltration by 
mast cells, and those due to mediator release from mast cells. 
Drrect organ involvement is most frequently bone pain from 
lytic bone lesions, hepatosplenomegaly, lymphadenopathy, 
or cytopenia from bone marrow involvement. For the der- 
matologists, the most important symptoms are those related 
to mediator release, usually acting on the gastrointestinal 
tract, respiratoiy tree, or Mood vessels.These include prurihls, 
flushing, urticaria, angioedema, headache, nausea, vomiting, 
abdominal cmmps, diarrhea, gastric andlor duodenal ulcer, 
malabsorption, asthma-like symptoms, presyncope, syncope, 
and anaphylaxis. These may occur spontaneously or  be the 
result of massive histamine release after rngestron of known 
mast cell degranlators such as alcohol, morphine, codeine 
or extended rubbing of the skin. Hymenoptera stings may 
induce anaphylaxis. Mast cells also produce bepann, which 
may result in hematemesis, epistaxis, melena, and ecchy- 
moses. Osteoporosis may also occur from chronic heparin 
release, resulting m fractures. 

Cutaneous Mastocytosis 
Cutaneous mastocytosis is relatively common, representing 
about 1 in 500 initral consultations to pedatric dermatologists. 

Solitary Mastocytorna About 10% to 40% of child- 
hood mastocytosis presents in this way. The solitary lesion 
may be present at brrth or may develop during the fint 
weeks of life. It originates as a brown macule that urticates 
on stroking. It may develop into a papule, a raised round m 
oval plaque, or a tumocThe size is usually less than 1 cm, but 
occasionally may reach two or three times this diameter. 
The surface is usually smooth, but may have a peau d'orange 
appearance.Although the mastocytoma may occur anywhere 
on the body, its favorite location is on the dnrsurn of the hand 
near the wrist. Edema, urtication, vesiculation, and even bulla 
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i'omatlon may be obs-me8 In me lesion. Even a sourary 
leston may produce systemic symptoms, usually flushing. 

Although the generalized form may begin with a single 
les~on, dissemination usually occurs w~thin 3 months of its 
appearance. Most solitary mastocytomas involute spontan- 
eously by the age of 10  or earlier.They also respond favorably 
to excision, or the application of a hydrocolloid dressing to 
prevent the rubbing which triggers mediator release and 
symptomatology. Progression to malignant disease does not 
occur. 

surrounding erythematous flare (Darier's slgn) usually 
develops. Demographism of clinically uninvolved skln is 
present in a third to a half of palients. For many years the 
brown, waxy skin lesions may p e ~ s ~ s l  before they begin to 
involute. Pigmentation and all evldence of the dlsease 
commonly disappear within a few years, generally before 
puberty. The eruption, however, may uncommonly pers~st 
into adult lit@. Although systemic involvement 1s poss~ble, 
malignant systemic disease is extremely lare. 

Generalized Eruption, Childhood Type (Urticaria 
Pigmentosa) This form of cutaneous mastocytos~s 
represents 60% to 90% of chiidhood cases. In this type, 
the eruption usually begins during the first weeks of life, 
presenting w~th  rose-colored, pruritic, urtlcarial slightly 
pigmented macules, papules, or nodules.The lesions are oval 
or round, and vary in diameter between 5 and 15 mm and 
may coalesce. The color varies from yellowish-brown to 
yellowish-red. Occasionally the lesions are a pale yellow 
color and this has been called xanthelasmoidea. Vesicle and 
bulla formation is a frequent prominent feature early in the 
disease (Fig. 28-26). Indeed, vesicles and bullae may be the 
initlal presenting signs, but they usually persist no longer than 
3 years. In the older age groups vesiculation rarely occurs. 

At their onset, lesions are similar to urticaria except that 
they are not evanescent. The lesions persist and gradually 
become chamois- or slate-colored (Fig. 28-27). When they 

Fig. 28-26 Bullou 

Diffuse Cutaneous Mastocytosis In this rare form, 
with diffuse involvement, the entire integument may be 
thickened and infiltrated with mast cells to produce a peculiar 
orange color, giving rise to the term homn~e ornnge.There is 
an infiltrated doughy or boggy consistency to the skin, and 
lichenification may be present. In the neonatal period diffuse 
cutaneous blistering may occur, leading to the diagnos~s 
of epldermolysis bullosa or  some other primary hullous 
disorder.This IS termed "bullous mastocytosis." 

Systemic Mastocytosis 
Systemic mastocytosis is d~agnosed by fulfilling the one 
major criterion and one minor criteria, or three minor 
critena.The major criterion is the findlng of dense infiltrates 
of mast cells (aggregates of 1 5  or more) in bone marmw or 
other extracutaneous tissues.The four minor crtlteria are: 1) 
atypical mast cell morphology; 2) aberrant mast cell suriace 
phenotype (CD25 or CD2); 3) serumlplasma tryptase greater 
than 20 nglmL; and 4) a codon 816 c-ICIT mutation in 
peripheral blood, bone marrow or lesional tissue. 

The most common type of system~c mastocytosis ~n adults 
1s indolent systemic mastocytosls. These patients lack 
ev~dence of an associated uonmast cell hematologic disorder; 
lack end-organ dysfunction such as ascltes, malabsorption, 
cytopenias, and pathologic fractures; and lack mast cell 
leukernla. The disorder is then diagnosed through physical 
and h~stopathologlc examination of skin lesions. Several 
different patterns of cutaneous involvement have been 
descnbed. 

Generalized Eruption, Adult Type This is the most 
common pattern of mastocytosls presenting to the derma- 
tologist. The most common lesions are macules, papules or 
nodules disseminated over most of the body but especially 
on the upper anns, legs, and trunk (FI~. 28-28). The upper 
arms and upper inner thighs may be thc only arcas lnvolvcd 
on presentat~on. These may be reddish-purple (Fig 28-29), 
rust colored, or brown. In the latter case they may closely 
resemble common nevi. They may urtlcate upon rubbing, as 
is seen in children wlth urhcarla plgmentosa. 

Erythrodermic Mastocytosis There 1s generalized 
erythmdema and the slun has a leather-gram appearance. 
Urticatlon can be produced over the entlre surface. 

Telangiectasia Macularis Eruptiva Perstans Th~s  
is a persistent, pigmented, asymptomatic eruption of 
macules usually less than 0.5 cm in diameter with a slightly 
reddlsh-brown tinge. Despite the name, little or no telanglec- 
tasia may evident. Darier's sign may not he demonstrable, 
as the number of mast cells in the skin may not be greatly 
increased. 
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Fig. 2828 Adult generalized mastocytosis. 

Fig. 28-29 Adult generalrzed mastoaytosis. 

Classification and Prognosis in Adult Systemic 
Mastocytosis 
Patients with systemic mastocytosls and associated hemato- 
logic disorder (AHDMDISM-AHD) are typically older adults 
with signs and symptoms of systemic disease. A variety of 
associated nonmast cell hematologic conditions, including 
polycythemia Vera, hypereosinophilic syndrome, chronic 
myelogenous or monocytic leukemia, lymphocytic leukemia, 
primary myelofibrosis, and Hodgkin's dlsease may be seen. 
Typically this type does not have skin lesions. The prognosis 
in these patients is that of their underlying hematologic 
condition. Smouldering systemic mastocytosis is character- 
ized by a slow pmgression and lack of end-organ dysfunction 
due to mast cell infiltmhon, It describes patlents with 30% 
or more infiltration of the bone marrow cavity by mast cells, 
a semm typtase of greater than 200 nglmL and hepato- 

splenomegaly. Adult systemic mastocytosrs has a more 
fulminant course and describes those pakients with end- 
organ dysfunction due to mast cell infiltration (bone marrow 
failure, liver dysfunction, splenomegaly with hypersplenism, 
pathologk fractures, and gastm-intestinal involvement with 
malabsorption and weight loss).This group of patients has a 
poor prognosis. Mast cell leukemia occurs when the akypical 
mast cells (multilobular or  mdttple nuclei) represent 10% of 
circuIating cells or 20% of bone marrow cel1s.The prognosis 
is poor. 

Mast Cell Sarcoma and Extracutaneous 
Mastocytoma 
These are rare findings of isolated tumors of either atypical 
mast cells in mast cell sarcoma, or benign appearrng mast 
cells m extmcutaneous mastocytoma. They occur in sites 
other than the skin or bone marrow. Mast cell sarcomas are 
aggressive locally destructive lesions as opposed td the 
benign mastocyomas which carry a good prognosis. 

Biochemical Studies 
Mast cells pmduce tryptase. It has become the preferred 
laboratory test to demonstrate evidence of increased mast 
cell burden, replacing urinary histamine and urinary hiitamine 
metabolites. It is of prognostic srgnificance in some Eases. 
Tryptase is measured as a total serum tryptase level. This 
should be obtained when the patient is UI hidher normal 
state of health as anaphylaxis will increase ii transiently. 
Mastocytosis patients may have a persistently and sign&- 
cantly elevated level. Results above 20 ug/mL are a minor 
criterion for the diagnosis of systemic mastocytosis. 

Histopathology 
The typical skin lesion shows a dense dermal aggregate 
of inononuclear cells with abundant basophilic cytoplasm. 
When these largemononuclear cells are stained with Giemsa 
or toluidme blue, the metachmmatic granules are observed. 
When bhsters are present, the roof of the vesicle or  bulla 
is subepidermal.The mast cells collect in a band below the 
vesicle. Infiltration of local anesthetic adjacent to the lesion 
lather than directly into it and the use of anesthetic without 
epinephrine may help to avoid mast cell depnulation. 
Monoclodal antibodies aga~nst tryptase and ED117 (KIT) 
are available and sensitive when done well. They are rarely 
requised, however. 

Diagnosis 
The typ~cal case of cutaneous mastocytosis is easily 
diagnosed by the presence of solitary or multiple p~gmented 
macules, papules or nodules that urticate when irritated by 
stroking or scratching. The diagnosis IS confirmed by biopsy 
of the les~on wrth the demonstration of increased numbers 
of mast. eeIlls.The bullous and vesicular lesions may be more 
difficult to diagnose clinically; however, scmpings from the 
base of the bulla when stained with Giemsa orWright stain 
will show mast cells in profusion. 

Onee the diagnosis of skin lesions of mastocytosisia made, 
the decision to assess for bone marmw involvement n key. 
While therapy to reduce the disease burden of proliferating 
clonal mast cells is not effective, bone marrow examination 
mi1 provlde information about the extent of the disease 
and the presence or absence of a nonmast-cell hematologrc 
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prognosis. All adult patients and children with the un- 
explained presence of an abnormal complete blood count 
(CBC), hepatomegaly, splenomegaly, lymphadenopathy or a 
serum baseline tryptase of greater than 20 nglmL should be 
offered a bone marrow examination. In asymptomatic adults 
with their only sign or symptom of mastocytosis being skin 
lesions, and who do not desire a bone marrow examination, 
serum tryptase and CBC should be repeated at least yearly 
during a complete history and physical examination. Eleva- 
tion of the tryptase level, a drop in the platelet count or 
hemoglobin or a rise in the monocytes, or the onset of 
organomegaly should trigger a bone marrow examination. 
In children with earIy-onset disease, the prognosis is good; 
usually tryptase evaluations or mutational analysis is reserved 
for those with the above findings, or with persistent localized 
bone pain, severe gastrointestinal symptoms or biochemical 
evidence of hepatic insufficiency. 

Differential Diagnosis 
Clinically, a small solitary mastocytoma most frequently 
resembles a pigmented nevus or juvenile xanthogranuloma. 
Urtication establishes the diagnosis.The disseminated lesions 
are also distinctive enough to give little or no difficulty in the 
diagnosis.The nodular form may resemble xanthomas; how- 
ever, the presence of urtication is distinctive. The vesicular 
and bullous lesions are to be distinguished from various 
hereditary and nonhereditary bullous diseases. The main 
histologic similarity is to Langerhans cell histiocytosis. 

Prognosis 
Most cases of early-onset, skin-limited disease in children 
clear completely.The solitary mastocytoma involutes spontan- 
eously, usually within 3 years of onset. In those children and 
adults with indolent systemic mastocytosis the prognosis is 
also good. This is the most common category of patients 
presenting for diagnosis in the dermatology clinic. Patients 
with AHNMD have the prognosis of the associated disease. 
In the newly described patients with smouldering systemic 
mastocytosis, the prognosis is intermediate and not yet well 
defined. Aggressive systemic mastocytosis, mast cell leuke- 
mia, and mast cell sarcoma patients have a poor prognosis. 

Treatment 
Symptomatic relief of histaminemediated symptoms may be 
achieved in many cases by the use of antihistamines. Both 
HI and HZ blockers and antiserotonin drugs, such as cypro- 
heptadine may alleviate urtication, pruritus, and flushing. 
Nifedipine, 10 mg three times a day, may also be effective in 
isolated cases. Psoralen with ultravioletA (PUVA) ormedium- 
dose UVAl alone produce excellent clearing of the skin in 
most cases. Most patients will have sustained benefit for at 
least 6 months following treatment. Approximately 25% will 
have a remission lasting longer than 5 years and in others the 
frequency of phototherapy may be tapered to once or twice 
a month and still remain clear. Intralesional triamcinolone 
or potent topical steroids under occlusion may also clear 
cutaneous lesions; however, the lesions do recur after 
discontinuance. Also, concern about local atrophy, striae, and 
systemic absorption limit the utility of this treatment. 

It cannot be overemphasized that avoidance of physical 
stimuli, such as extremes of temperature, pressurelfriction, 

The application of a hydrocolloid dressing over an isolated 
mastocytoma in an infant may reduce the flushing it 
produces. The chemicals patients with mastocytosis must 
avoid include opiates, aspirin, alcohol, quinine, scopolamine, 
gallamine decametbonium, reserpine, amphotericin B, poly- 
myxin B, and D-tubocurarine. Hyntenoptera stings may 
induce anaphylaxis; the patient (and parents, if the affected 
individual is a child) should be taught to recognize the signs 
of anaphylactic shock, given a premeasured dose of epi- 
nephrine (Epipen) for emergency use, and taught about its 
use.After such an event it is prudent to treat for several days 
with 20 to 40 mg of prednisone to avoid recurrent attacks. 

Control of diarrhea in systemic mastocytosis may be 
achieved by orally administered disodium cromoglycate. 
Gastrointestinal ulcers may be treated with proton-pump 
inhibitors and H2 antagonists.The treatment of the systemic 
mast cells disease is of limited efficacy. For patients with 
indolent systemic mastocytosis and severe osteoporosis, IFN- 
a may be considered. In patients with smoldering systemic 
mastocytosis, watchful waiting is recommended, although 
IFN-a with or without glucocorticoids may be considered for 
progressive "B" findings. In aggressive systemic mastocyto- 
sis, IFN-a may also be used with or without glucocorticoids. 
2-Chlorodeoxyadenosine (as used in Langerhans cell histio- 
cytosis) can also be effective in aggressive systemic masto- 
cytosis. Patients with systemic mastocytosis with or without 
eosinophilia who have the FIPlLl-PDGFRA translocation 
or lack the 816 c-KIT mutation may respond to imatinib 
mesylate. Patients with the 816 c-IUT mutation do not 
respond to this treatment. Bone marrow transplantation for 
the most severely affected patients with systemic masto- 
cytosis is being investigated. 
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ABNORMALITIES OF NEURAL TISSUE 

vemcous. Rwly, the lesions may ulc&ate.They are muitiple 
in 10% to 15% of cases. 

The solitary lesion may be located anywhere on the body, 
but nearly half of an tumors appear on the head or neck. 
Usually the patients are in their third to fifth Acade. About 
two-thirds of patients are black, and two-thirds are women. 
In most rases it grows very sIowly, and when completely 
removed does not usually recur. However, local o r  multi- 
centric recurrence may at times cause confusion in determin- 
ing if a granular cell tumor is malignant. 

The histologic picture is distinctive. The ceiJs are large, 
pale, and irregularly polygonal, wrth a poorly defined cellular 

Solitary Neurofibroma 
The ordinary solitary cutaneous neurofibroma may be 2 to 
20 mm in diameter. It is soft, flaccid, and pinkish-wh~te. 
Frequently the soft small tumor can be invaginated, as if 
through a ring in the skin, by pressure with the finger (this is 
called "button-hohng"). 

Neurofibmma 1s either solrtary or multiple.When only one 
or two leslons are present, they are typically spontaneous 
tumors without any internal manifestat~ons. When three or 
more are present, a diagnosis of neurofibromatosis should 
he considered. Uncommonly, large pendulous masses occur 
in which numerous, tortuous, thickened nerves can be felt; 
this has been likened to a "bag of worms." These plexiform 
neurofibmmas, which often have overlying pigmentation, 
usually occur in neurofibromatosis. Neurofibromatosis is 
discussed in Chapter 27. 

Hatologically, the lesion demonstrates wavy spindled 
nuclei and fine collagen fibers. The stmma is often myxoid 
and contains many mast cells. Cholinesterase activity is 
markedly positlve in the neurofibromas. Immunochemical 
stalning shows positivity for S-100, vimentin, and myelin 
basic pmtein, markers for schwannian tissue. 

Treatment of those lesions that are particularly object~on- 
able is by surgical excision. 

Fig. 28-31 Granular 
cell tumor. 
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of the cells are multinucleated or contain vacuoles or small 
pyknotic or eosinophilic inclusions. At times the arrange- 
ment is in cords or sheets, in irregular alveolar masses, or 
even organoid. Pseudo-epitheliomatous hyperplasia is a 
regular feature. The cells stain positively with vimentin, 
neuron-specific enolase, S-100, and myelin protein. 

Malignant granular cell tumor is uncommon. Most are 
much larger than the benign granular cell tumors, with an 
average diameter of 9 cm; benign lesions avemge less than 
2 cm. Most malignant granular cell tumors demonstrate cyto- 
logic atypia, but some are quite bland cytologically. Other 
factors that correlate with malignant behavior are an infil- 
trative growth pattern, history of local recurrence, older 
patient age, presence of necrosis, increased mitotic activity, 
spindling of tumor cells, and nuclear staining with the proli- 
feration marker IG67 (MIB 1) in greater than 10% of tumor 
nuclei. Mutant p53 protein has been identified in more thana 
half of malignant granular cell tumors studied. About one- 
third are aneuploid, one-third hyperdiploid, and one-third 
diploid. In contrast, almost all benign tumors are diploid. 

Because of the difficulties in distinguishing benign from 
some malignant granular cell tumors, complete excision is 
advisable whenever possible. Malignant granular cell tumors 
often have an infiltrative growth pattern and perineural 
extension. Mohs micrographic surgery may be helpful in 
ensuring complete excision. 
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Neuroma Cutis 
Cutaneous neuromas are uncommon. Three hue neuromas 
exist in the skin and mucous membranes: traumatic neuro- 
mas, multiple mucosal neuromas, and solitary palisaded 
encapsulated neuromas. 

Traumatic neuromas (Fig. 28-32) result from the over- 
growth of nerve fibers in the severed ends of peripheral 
nerves. The lesion may be tender or pamful, and when 
scarring has occurred or the distal stump has been removed, 

the fingers, at sites of amputation of supernumerary digits, or 
on the sole, usually at the third metatarsal space. 

Multiple mucosal neuromas (Fig. 28-33) occur as part 
of the autosomal-dominantly inherited multiple mucosal 
neuroma syndrome (multiple endocrine neoplasia, type 2b). 
These patients have a marfanoid habitus, thickened pro- 
truding lips, and multiple neuromas of the oral mucosa (lips, 
tongue, and gingiva), conjunctiva, and sometimes sclera. 
A few have multiple cutaneous neuromas, usually limited 
to the face. There is a strong association with medullary 
carcinoma of the thyroid, bilateral pheochromocytomas, and 
diffuse gastrointestinal tract ganglioneuromatosis. It is 
caused by a mutation in the RET proto-oncogene. Infants 
at risk should be screened for this mutation, and total 
thyroidectomy performed if positive. 

The palisaded, encapsulated neuroma of the skin is a 
solitary, large, encapsulated tumor, usually of the face. It is a 
slow-growing, flesh-colored, dome-shaped, firm lesion 
usually appearing around the mouth or nose. It closely 
resembles a basal cell carcinoma or  an intradermal nevus. 
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Neurothekeoma (Newe Sheath Myxorna) 
Neurothekeoma, meaning a tumor of the nerve sheath, is 
composed of cords and nests of large cells packed among 
collagen bundles in close proximity to small nerves. Mitotic 
figures and nuclear atypia are sometimes seen, but the tumor 
is benign. These benign intradermal or subcutaneous tumors 
histologically are divided into two distinct subtypes, the 
classic or myxoid variant and the cellular type. An inter- 
mediate or mixed variety is also recognized. The myxoid 
variant (nerve sheath myxoma) is characterized by large 
islands of stellate and spindled cells in a mucinous matrix. 
The cells stain strongly for S-100 protein. Myxoid neuro- 

Fig. 28-33 Multiple 
mucosai neuromas. 
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head, neck, and upper extremibes. It is twice as common m 
women. The cellular type occurs in childhood, with a high 
female preponderance, and has a predilection for the head, 
neck, or  shoulders.Tl~e cellular type does not stain for S-100 
protein, but does statn for S-100A6, PGP9.5, and NKlC3. 

- - - 
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Schwannoma (Neurilemmoma) 
Peripheral schwannomas are usually solitary nerve sheath 
tumors, most often seen in women. They occur almost 
exclusively m deep tissues, along the main nerve trunks of 
the extremities, especially the flexor surface of the arms, 
wrists, and knees. They are also seen on the scalp, sides of 
the neck, and tongue.The solitary tumor is a nodule of 3 to 
30 mm in diameter (Fig. 28-34). It is soft or firm, pale pmk 
or yellowish; it may or may not be painful. Schwannomas 
occur m many other organs, and brain tumors such as 
meningtomas, gliomas, and astrocytomas may occur. 

Sometimes the tumors are multiple. When this occurs, they 
may be seen with neurofibromatosis type 1 (NF-1) or, more 
commonly type 2, or as an entity independent of neuro- 
iibromatosis. The independent type may be congenital or 
have a delayed onset. It may be sporadic or familial. Three 
clinical patterns are described: elevated dome-shaped nodules; 
pale brown indurated macules; and multlple papules 
coalescing into plaques from 2 to 100 mm In diameter, 

rbIU.lLbL,uLA for the trunk. Cases have occurred that 
appeared to be unassociated with NF-2, but on further 
lnvestigatlon of the individual or family revealed other signs 
of NF-2 and the gene abnormality on chromosome 22. 

Plexlfonn schwannomas may occur as slngle or multiple 
lestons, localized to a mngle anatomic site or more general- 
ized, and arise m the dermis or subcutaneous tissue, 
They may occur as a solitary lesion, or be associated with 
NF-1, NF-2, or multiple schwannomas. Another subtype of 
schwannoma 1s the melanotic psammomatous type that is 
seen in association wtth Carney syndrome of spotty 
pigmentation, myxomas, and endocrine overactivity. 

Histologically, the classic types are well encapsulated and 
composed of hvo types of tissue, referred to as Anton1 types 
A and B. Hard schwannomas are firm on gross examination, 
and are composed of Antoni A tissue-palleades of baso- 
philic Schwann cell nuclei separated by brightly eosinophilic 
zones (Verocay bodies). Soft schwannomas are edematous. 
They are composed mostly or entirely of Antoni B tissue, 
a degenerative change characterized by loose, edematous 
connective tissue and ectatic blood vessels. 5-100, vimentin, 
and myelin basic protein stains are positive in hard 
schwannomas. Staining is variable in soft schwannomas. A 
Bodian or neurofilament stain reveals very few or no neilre 
fibers wtthin the bulk of the tumor, although a compressed 
nerve may be present at one edge of the mass in a sub- 
capsular location. Ancient schwannomas may demonstrate 
remarkable nuclear atypia, which represents a benign degen- 
erative change. Mitoses are absent. Anc~ent schwannomas 
should not be confused with malignant schwannoma (neuro- 
fibrosarcoma), a tumor that generally arises m long-standing 
neurofibromas in the setting of NF-1. Exclston is almost 
invariably curative, except in the malignant variety where 
combtned wide resectton and radiotherapy 1s needed. 
- - 
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Infantile Neuroblastoma 
Neuroblastoma is the most common malignant tumor of 
early chtldhood. Cutaneous nodules ate most often seen 
in younger patients, being present m 32% of Infants with 
the disease. These occur as multiple 2- to 20-mm, firm, blue 
nodules that, when tubbed, blanch and form a halo of 
erythema.Tbe blanching persists for 1 to 2 h and IS followed 
by a refractory period of several hours. Biopsy shows clusters 
of basophilic cells with a high nuclear-to-cyfoplasmic ratio, 



surrounded by eosinophilic fine fibrillar material. Two other 
findings that may be present are periorbital ecchymoses (the 
so-called raccoon eyes) and heterochromia of the irises. 

For ~nfants with skin rnvolvement the prognosis is good, 
with either spontaneous remission or spontaneous transfor- 
mation into benign gangl~oneuromas expected. Prognostic 
factors other than age, based upon molecular genetic charac- 
teristics such as the status of the oncogene MYCN and 
chromosome l p  deletion, are helping to stratify prognosis 
and therapeutic recommendations. 

Brodeur GM. Neuroblastoma. Nat Rev Cancer 2003;3:203. 
Maher-Wiese VL, et al: Metastatic cutaneous lesions In children 

and adolescents with a case report of metastatic neuro- 
blastoma. J Am Acad Dermatol 1992;26:620. 

Ganglioneuroma 
Ganglioneuroma has only rarely been descnbed in the skin 
as an isolated entity. These tumors are composed of mature 
ganglion cells comingled with fascicles of spindle cells. They 
arise most often in von Recklinghausen neurofibmmatosis 
or with nenmblastomas, and usually occur in childhood.The 
tissue stains positively for both argyroph~lic and argentaffin 
granules. 

Gambini C, et al: Primary congenital cutaneous ganglioneuroma. 
J Am Acad Dermatol 1996;35:353. 

Parkham DM: Neuroectodermal and neuroendocrine tumors 
principally seen in children Am J Clin Pathol2001:115[Suppl): 
5113. 

Nasal Glioma (Cephalic Brainlike Heterotopias) 
Nasal gliomas are rare, ben~gn, congenital tumors. When 
they occur extranasally, they are eas~ly confused wlth 
hemangiomas. The tumor IS usually a firm, incompressible 
(unlike a hemangioma and encephalocele), reddish-blue to 
purple lesion occurring on the nasal bridge or midline near 
the root. It does not transillum~nate or enlarge with uymg, 
unlike some encephaloceles.They may also occur intranasally. 

Nasal gl~omas d~ffer fmm encephaloceles in that the latter 
are connected to the subarachnoid space by a sinus tract, 
while the former usually lose this connection before birth. 
Clinically, these cannot be absolutely differentiated, so a 
biopsy should not be performed. Skull radiographs, MRI, 
ultrasound, and Doppler flow studies may be performed; 
these will help d e b e  the les~on and detect possrble skull 
involvement Neumsurg~cal consultation is advisable. 

Histologically, the nodule consists of gl~al tissue associated 
with glial giant cells, fibrous tissue, and numerous blood 
vessels. It is unencapsulated. The lesion does not involute 
spontaneously. 

Dasgupta NR, et al: Nasal gllomas. J Craniofac Surg 2003; 
14:736 

E~chhorn KJ, et al: A congenital midline nasal mass in a 
newborn. Arch Dermatol 2001:137:1095. 

Rahbar R, et ai: Nasal glloma and encephalocele. Laryngoscope 
2003;113:2069. 

Cutaneous Meningioma 
Primary cutaneous meningioma, also known as rrrdzmentnry 
meningocele, is a developmental defect. It results from the 

- - 

presence of meningocytes outside the caIvarium. If actual 
brain remnants arr present, the lesion is called a rudz- 
mentnry cephalocele. Small, hard, fibrous, calc~fied nodules 
occur along the splne, in the scalp, on the forehead, or rarely 
in the external ear canal. Most occur over the scalp, some 
have an underlying connection to the CNS or an underlying 
bony abnormahty, and usually come to medical attention 
in the first year of life. On the scalp they may present with 
a dark tuff of hair or an alopecic area surrounded by a dark 
collar of hair (hair collar sign). 

Cutaneous mening~omas may develop in the scalp 
secondary to an intmcranial meningioma, either by means 
of erosion of the skull, or by extension through an operative 
defect of the skull. Rnally, they may also arise from cranial 
or sprnal nerves. Clinically, these les~ons have no distinctive 
appeamnce.They are firm subcutaneous nodules adherent to 
the skm. 

Diagnosis is made by h~stologic examination. The tumors 
consist of strands of cells with large oval vesicular nuclei and 
granular cytoplasm. Lamellal, calcified psammoma bodies 
are commonly present. Psammoma bodies are not specific 
for meningiomas, and may also be found m lntradermal nevi, 
juvenile xanthogranuloma, the pituitary of the fetus and 
newborn, schwannomas associated w ~ t h  Carney syndrome, 
memnges, choro~d plexus, pineal gland, pap~llary carcinoma 
of the thyroid, ovarian neoplasms, and mammary intraductal 
papilloma. 

Borggreven PA, et al: Post-traumatic cutaneous meningioma. J 
Laryngoi Otol 2004:118:228. 

Fung MA, et al: intracranial malignant meningioma mimicking 
frontalis-associated lipoma of the forehead. J Am Acad 
Dermatol 1996;34:306. 

Penas PF, et al: Cutaneous meningioma underlying congenital 
localized hypertrichosis. J Am Acad Dermatol 1994;30:363. 

Stone MS, et al: Rudimentary meningocele presenting with a 
scalp hair tuft. Arch Dermatol 1994;130:775. 

Encephalocele and Meningocele 
Primary defects in the neural tube may lead to enceph- 
aloceles, meningoceles, or meningomyeloceles. They present 
in infancy along the midline of the face, scalp, neck, or back 
as soft, compressible masses that may transilluminate or 
enlarge with crying.'kfts of long, dark hair, or alopecia with 
a surrounding collar of dark hair may overlie them. 

Many cutaneous lesions of the midline of the back, most 
commonly at the base of the spine, suggest malformations of 
the spinal cord and associated structures are present. 
Cutaneous manifestations of spinal dysraphism include 
depressed or polypoid lesions; dyschromic or hairy lesions; 
dermal or subcutaneous lesions; vascular malformations; or 
neoplasms of many types. Midline masses require intensive 
radiologic and neurosurgical evaluation before biopsy 
because of the possible connection to the CNS. The MRI 
is the imaging modality of choice. Approximately 10% of 
patients with one lesion will have occult spinal dysraphism, 
whereas the majority with two or more different lesions are 
affected. 

Drolet BA, et al: Cutaneous signs of neural tube dysraphism. 
Pediatr Cl~n North Am 2000;47:813. 
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children. Arch Dermatol2004;740:1109. usually stop growing after attaining a certam size, then 
Howard R: Cvtarleous markers of congenital ma~fnfmaions. remam stationw indefinitely. F~r~ntalis-associated lipomas 

Dermatol2000;15:1. of the forehead are relatively large lesions arising either 
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Wtss K: Midline developmental defects In children. Pdv Dermatol be a marker for spinal dysraPhism or other embryologtc 

2000;15:1w. malformation. Other midline lesions, such as tufts of hair 
("fawn's tail"), hemangiomas (Cobb syndrome), skin tags, 

Chordomas sinuses, or pigmented lesions should also raise suspicion for 
These slow-growing, locally lnvasEve neoplasms present as occult A,, MRI is the most 
firm, smooth nodules in the saerococcygeal regioh or at the mnsitive imaging ~f spinal dysrapbism & diagnosed, 
base of the skull in dddle-qed Patlenb, They early treatment may be possible before irrevenible damage 
notochord mmnan%. The ~ath0lo$rc appearance is that of ha$ occurred. Do not attempt to biopsy a sauococcygeal 
incom~letely encapsulated sheets, nests, and cords of large lipoma; cdl a neurosurgeon into consultation. It may be a 

, epitheliaid cells with fibrous trabeculae present. They may lipomeningocele with communicating sinuses to the dura. 
metasta9ize late in their ~ u r s e  to various sites, indudmg His$ologimlly, the lipoma is an encapsulated, lobulated 
the skin. tumor containing normal fat cells held together by strands 

-. W~de exoision with postoperative radiation therapy is the  of tiesue. Qacmianally, eccrine =weat glands 
treatment of choke. mav be associated and then thev are called ade~oZioomas. 

Wller SD, et al: Multiple smooth skin nodyles. Arch Dermatol 
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Ruiz HA, %t ak Cutaneous metastasis of chordoma, Dermaiol 
Surg 2000;26:259 

Su WP, et al: Chordoma eutis. J Am Acad Derm&oI 1993:2963. 

ABNORMALITIES OF FAT TISSUE 
Lipomas 
Lipomas, subcutaneous tumon composed of fat tissue, may 
occur as a solitary sporadic lesion w as muItiple lesions 
with or without a familial component. There are multipie 
histologit subtypes, and these Preqwently have an amdated 
clinical correlation. Most have specific chromosomal altera- 
tions that help in theiridentification in difficult cases. Protease 
inhibitors given for HIV disease may induce lipomas, angio- 
I~pomas, or benign symmetric lipomatw~s, as well as 
hpodystrophy. 

Lipomos are most commonly found on the trunk. They 
also occur frequently on the neck, forearms, and axillae. 

derabons in chromosomes liq13-15 and chmdosome 
Uq12-22 may he detected in benign lipomas. 

In the: differential diagnosis, the epidermoid wst should 
always be considered. At times it is difficult to distinguish 
the two. Many soh, deep, single, nongrowing lesions of the 
skin do not require Wpsy. The appearance of multiple 
lesions or pmgressiue gmwth indrcates the need for biopsy. 
Large solitaary Iesions should he investigated for malignancy, 
especially when they occur on the upper thigh. 

Lipomas may be left untreated unless they are large 
enough to be objectionabl$.They may be excised, removed 
with liposuction, extruded thmugh a 3-mm incision after 
being freed with a cutting curette, or segmentally extracted 
through a stab inclsicm. More advanced su~@cal technique is 
necessary to remove the deep lesions on the focehesd, which 
may lie below the fasdal plane. 

Multiple lipomss may occur in groups of two to hundreds 
of conRuentpainJess tumorS of various sizes over any part of 
the body (Fig. 28-36). These lesions are sometimes painful 
when growing mpidly. When present in certain patterns, 
special designations are applied. Madelung's disease (benign 
symmetric lipomatosis or mnltiple symmetric lipomatasis) 

Rg. 28-35 Fmntaiis-associated iiporna ot the forehead. Rg, 283- .., -. ~ 
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occurs most cammonly flf Miuurr-age" rrkru, wnu rrray 
develop multiple, large, painless, coalescent lipomas around 
the neck, shoulders, and upper arms. Familial multiple 
lipomatosis is a dominantly-inherited syndrome in which 
multiple asymptomatic lipomas of the forearms and thighs 
appear in the third decade of life.The shoulders and neck are 
spared, and the lipomas are encapsulated and movable. 
Diffuse lipomatosis is characterized by an early age of onset, 
usually before the age of 2; diffuse infiltration of muscle by 
an unencapsulated mass of histologically mature lipocytes: 
and progressive enlargement and extension of the tumor 
mass. It usually involves a large portion of the trunk or an 
extremity. Some cases are associated with distant lipomas or 
hemangiomas or with hypertrophy of underlying bone. 

Dercum's disease (adiposis dolorosa) is seen most often in 
obese or corpulent menopausal women who develop sym- 
metrical, tender, circumscribed fatty lesions. They are often 
accompanied by weakness and psychiatric disturbances. 
Relief of pain lasting for weeks after intravenous infusions of 
lidocaine, 1.3 glday for 4 days, has been reported. 

Several other conditions are characterized by multiple 
abnormalities including lipomas. Encephalocraniocutaneous 
lipomatosis is a rare neurocutaneous syndrome characterized 
by unilateral porencephalic cysts with cortical atrophy, ipsi- 
lateral facial and scalp lesions, ocular abnormalities, cranial 
asymmetry, and neurologic complications. The skin changes 
consist of unilateral lipomatous scalp tumors with overlying 
alopecia and connective tissue nevi. Ipsilateml lipodermoids, 
choristomas, and calcifications are the eye findings. CNS 
abnormalities are unilateral cerebral atrophy, dilated 
ventricles, porencephaly, cerebral calcifications, and lipomas 
of the leptomeninges. Seizures and mental retardation may 
occur. Some cases may have overlapping features of Proteus 
syndrome-multiple lipomas, epidermal nevi, cerebriform 
lesions of the plantar surfaces, vascular malformations, 
macmdactyly, hemihypertrophy, exostoses, and scoliosis. 

Bannayan-Riley-Ruvalcaba syndrome is characterized by 
multiple subcutaneous lipomas and vascular malformations, 
lentigines of the penis and vulva, verrucae, and acanthosis 
nigricans.?here is overlap in some of these cases with Cowden 
syndrome. Both have been found to have allelic mutations of 
the PTEN gene. 

Multiple endocrine neoplasia type 1 has been found to 
have skin lesions consisting of multiple facial angiofibromas, 
collagenomas, cafi-an-lait spots, lipomas, confetti-like hypo- 
pigmented macules, and multiple gingival papules in addi- 
tion to the tunlors of the parathyroid glands, endocrine 
pancreas, and anterior pituitary. 

Frahlich syndrome consists of multiple lipomas, obesity, 
and sexual infantilism. 

Gardner syndrome consists of multiple osteomas, Gbromas, 
desmoid tumors, lipomas, fibrosarcomas, epidermal inclusion 
cysts, and leiomyomas, associated with intestinal polyposis 
exclusively in the colon and rectum. The coexistence of 
cutaneous cysts, leiomyomas, and osteomas (mostly on the 
skull) with intestinal polyposis is frequently not recognized 
until malignant degeneration of one of the polyps occurs and 
operative removal brings the syndrome to notice. Half of 
such patients develop carcinoma of the colon before the age 
of 30, and practically all these patients die before the age 
of 50 unless they have surgical treatment. In general, total 
colectomy is advised. Bony exostoses occur in 50% of 

face and head. Cysts occur in 63% of patients, and again 
occur most commonly on the face and in the scalp. These 
are epidermal inclusion cysts; two-thirds have within them 
foci of pilomatrical different~at~on. Pigmented les~ons of the 
ocular fundus occurred in 90% of 4 1  patients with Gardner 
syndrome and 46% of 43 fitst-degree relatives. They are 
usually mult~ple and bilateral, and, having been seen in a 3- 
month-old infant, are probably congenital. Gardner syndrome 
is transmitted as an autosomal-dominant disease. The defect 
IS a mutation tn theAPC gene located at chromosome 5q21. 
In some families polyposis and carcinoma may occur without 
the skin and bone tumors. 
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Nguyen D, et al: Cutaneous manifestations of Proteus syn-  
drome. Arch Dermatol 2004;140:947. 
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Surg Hand Surg 2003;37:34. 

Subtypes 
The nngtohpoma is a painful subcutaneous nodule, having 
all the other features of a typical lipoma. It is seen in young 
adults who have multiple patnful lumps in the skin. Multiple 
subcutaneous angiolipomas have no invas~ve or metastahc 
potential.They may be induced by pmtease Inhibitor therapy 
of H N  disease. 

The a~zg~ol~poleionzyoinn affects the acral slun of middle- 
aged men. No signs of tuberous scleosis or renal angiomyo- 
lipoma are present. Mature adipocytes, thick-walled blood 
vessels, and smooth muscle cells in facicles around blood 
vessels are present 
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Neuml fib. -..,-...- ., ,.. overgrowth of fibm-fatty tissu, ... -.! et al: Protease inhibitor-associated angiolipomatosis. , 

along a nerve trunk that often leads to nerve compression. Am Acad Dermatol2000;42:129. 
F'atients are usually aged 30 or younger and note a slowly Dauden E, et al: Eruptive angiolipomas associated with anti- 
enlarging subcutaneous mass with associated tenderness, retroviral therapy. AIDS 2002;16:805. 
decreased sensation, or parasthesia. The median nerve is Digregono F, et al: Pleomorphic lipoma. J Dermatol Surg Oncol 
most commonly involved. At times macrodactyly appears, 
with elongation and splaying of the phalanges. MRI will 
provide the diagnosis, but unfortunately there is no effective 
treatment. 

Chondroid lipoinas are deep-seated, firm, yellow tumors 
that characteristically occur on the legs of women. 
Histologically there is a thin capsule around mature lipocytes 
that have a single large vacuole and multivacuolated S-100, 
vimentin-positive cells within a chondmmyxoid matrix. 

The spii~dle-cell lipoina is an asymptomatic, slow-growing 

1992;18:197. 
Fanburg-Smith JC, et al: Muitlple spindle cell ilpomas. Am J 

Surg Pathol 1998;22.40. 
Fltzpatrick JE, et al. Cutaneous ang~olipoieiomyoma. J Am Acad 

Dermatol 1990;23:1093. 
French CA, et al: lntradermal spindle cell/pleomorphtc lipoma. 

Am J Dermatopathol 2000,22:496. 
Guiliou L, et al. Newly descnbed adipocytic lesions. Semin 

Diagn Pathol 2001;18:238. 
Haas AF, et al: Sp~ndle cell lipoma of the scalp. Dermatol Surg 

1999:25.68. 
subcutaneous tumor that has a predilection for the posterior 
back, neck and shoulders of older men. It is usually solitary, 
although multiple lesions may occur. Some patients have 
been described who have a familial background of these.The 
neoplasm consists of lobulated masses of mature adipose 
tissue with areas of spindle-cell proliferation.The spindle-cells 
stain positively for CD34;Abnormalities of chromosome 1 6  
and 13 have been reported. The spindled component of 
young spindle-cell lipomas may be myxoid or cellular. The 
nuclei may be wavy and accompanied by mast cells, as in a 
neurofibmma. In old spindle-cell lipomas (fibrolipomas), the 
spindle cell component has matured into dense collagen 
bundles. 

Pleomotphic lipomas, like spindle-cell lipomas, occur for 
the most part on the backs or necks of elderly men. There 
are floret giant cells with overlapping nuclei. Occasional 
lipoblast-like cells and atypical nucIei may be present and 
require differentiation from a liposarcoma. There is loss of 
chromosome 16q material. Despite this alarming appearance, 
the lesions behave in a perfectly benign manner. Pleo- 
morphic lipomas lack the size, depth, infiltrative growth, and 
arborizing vascular pattern of liposarcoma. 

The intradermal spindle ceU/pleomorphic lipoma is 
distincl in that it most commonly affects women, and has a 
wide distribution, occurring with relatively equal frequency 
on the head and neck, trunk, and the upper and lower 
extremities. Histologically they are unencapsulated and have 
infiltrative margins. Again the spindle cells stain positively 
with CD34 

Hibenfoina (lipoma of brown fat) is a form of lipoma 
composed of finely vacuolated fat cells of embryonic type. 
Hibemomas have a distinctive brownish color and a firm 
consistency, and usuallv occur sinplv. These tumors are 
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of the vulva. J Cutan Pathoi 2002;29:59. 
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Nevus Lipomatosus Superficialis 
Soft, yellow~sh papules or cerebriform plaques, usually of 
the buttock or thigh, less often of the ear or scalp, with a 
wnnkled rather than warty surface, characterize this tumor. 
The distribution may be either zonal (as in the mult~ple 
lesions reported by Hoffmann and Zurhelle) or solitary. 
Solitary lesions appear as a fatty acrochordon. Onset before 
the age of 20 is the rule. 

- 

Lane JE, et al: Nevus l~pomatosus cutaneous superf~clai~s. 
Pediatr Dermatol 2003;20:313. 

Knuttel R,  et al: A cerebriform mass on the rrght buttock. 
Dermatol Surg 2003;29:780. 

Folded Skin with Scarring (Michelin Tire Baby 
Syndrome) 
In this rare syndrome, there are numerous deep, conspi- 
cuous, symmetrical, ringed creases around the extremities 
(Fig. 28-37). The underlying skin may manifest a smooth 

- - 
benign.l'hey occur chiefiy in the med~astlnum and the inter- 
scapular region of the back, but they also occur on the scalp, 
sternal region, and legs,They are usually about 3 to 12 em in 
breadth and the onset 1s most often m adult life. Abnomal- 
ities of chromosomes 1 0  and 11 have been reported in the 
lesions. Epldural lipomatos~s, collections of fat m the epidural 
space, may cause acute chord compression in the course of 
systemic corticosteroid trea1ment.A case of this distinctive, 
uncommon side effect proved to be the result of deposits of C 
brown fat. 

Akesue T, et al: Neural fibroii~ome of the suoerficial oeroneal 
nerve in the ankle. Pathol l"t 2002;52:730. ' Fig. 28-37 Micheiin tire baby. 
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muscle hamartoma, a nevus lipomatosis, or elastic Gssue 
abnormalities. It may occur as an autosomal-dominant trait, Dei Tos AP: Liposarcoma. Ann Dlagn Pathol2000;4:252. 
a sporadic condition, an isolated finding, or associated with Bal-Bernal .IF, et al: Primary purely lntradermal pleomorphic 
congenital facial and limb abnormalities, or with severe llposacrcoma. J Cutan Path01 2003;30:516. 
neurologic defects. 

ABNORMALITIES OF SMOOTH MUSCLE 

Kham M, et at: Michelin tire syndrome: a report of two siblings. Leiomyoma 
Pediatr Dermatol 2005;22:245. Cutaneous leiomyomas are smooth muscle tumors charac- 

Sardana K, et al: Spontaneously improving Michelin tire baby terized by painful nodules that occur singly or multiply.They 
syndrome. Pediatr Dermatol 2003;20:150. may be separated conveniently into solitary and multiple 

Schnur RE, et al: Variability in the Michelin tire syndrome. J Am cutaneous leiomyomas arising from arrectores ~ i lorum 
Acad Denatoi 1993;28:364. muscles (piloleiomyomas); solitary genital leiomyomas 

arising from the dartoic, vulvar, or mammillary muscle; and 
Benign Lipoblastomatosis solitary angioleiomyomas arising from the muscles of veins. . 
Thls tumor, frequently confused w ~ t h  a liposarcoma, affects 
exclusively rnfants and young children, wlth approximately 
90% occumng before 3 years of age. It involves most 
commonly the soft tissues of the upper and lower extremities. 
A circumscribed and a d~ffuse form can be drstinguished.The 
circumscribed form is superficrally located and clinically 
com~arable to a h~oma .  The diffuse form is more deeply 

Solitary Cutaneous Leiomyoma The typical lesion 1s 
a deeply circumscribed, rounded nodule ranging from 2 to 
15 mm in d~ameter. It is freely movable. The overlying skin 
may have a reddish or violaceous tint. Although the lesion is 
rnsensitive at first, painful paroxysms may occur. Once pain 
commences, the tendency is for it to intensify. 

. . 
srtuated and is analogous to diffuse lipomatosls. Microscopi- 
cally, both forms consist of lobulated immature adipose 
tissue composed of lipoblasts, a plexdorm capillary pattern, 
and a richly myxoid stroma. Rearrangements of chromosome 
8q11-13 are present and help to dlstlnguish this tumor 
from liposarcoma, a distinction that can be difficult histo- 
logically. Complete local excision is the treatment of choice; 
however, recurrences may occur in as many as one-quarter 
of patlents. 

Dilley AV, et al: Llpoblastoma. J Pedlatr Surg 2001;36:229. 
Harrer J ,  et al: Lipoblastoma and l~poblastomatosis. Eur J 

Pediatr Surg 2001 ;I 1:342. 

Liposarcoma 
L~posarcomas are the most common soft-tissue sarcoma. 
They usually arise from the intermuscular fascia, and only 
rarely from the subcutaneous fat. They do not arise from 
preexisting lipomas. The usual course IS an inconspicuous 
swelling of the soft tissue that undergoes an imperceptibly 
gradual enlargement. When a fatty tumor becomes larger 
than 10 cm in diameter liposarcoma should be seriously 
eonsidered.The upper thlgh is the most common site. Other 
frequent sites are the buttocks, groln, and upper extremltles. 
Adult males are affected mostly. 

L~posarcomas may be well-differentiated; subtypes 
include the adipocytic, sclerosing, inflammatory, spindle cell, 
and dedifferentiate variants. In this category there are aberra- 
tions of chromosome 12. Myxoid and round-cell variant 
liposarcoma often shows poorly differentiated histology. 
In most cases there is a reciprocal translocation t(12:l.b) 
(ql3;qll).The thrrd major class IS pleomorphic liposarcoma. 

Treatment is adequate radical excis~on of the lesion. In 
well-differentrated superfic~al lesions the prognosis IS good; 
for deeper, h~gh-grade lesions, the extension between fascia1 
planes and presence of small satellite nodules requlre care- 
fully planned surgery, which may be assisted by MRI gutdance. 
For metastatic hposarcomas, radiation therapy may be 
effective. 

Multiple Cutaneous Leiomyomas These brownish, 
grouped, papular lesions vary from 2 to 23 mm in diameter 
and are the most common variety of Ieiomyomas (Fig. 28-38). 
Two or more sites of the skin surface may be involved. The 
firm, smooth, superficial, sometimes translucent, and freely 
movable nodules are located most frequently on the trunk 
and extremities.'Ihey often form linear or dermatomal patterns, 
either alone or with scattered isoIated nonsegmental lesions 
elsewhere. These leiomyomas may occur on the tongue or, 
less often, elsewhere in the mouth as well. The usual age at 
onset is in the teens to the fourth decade. Eruptive les~ons 
have been described in chronic lymphocytic leukemia. 

Multiple leiomyomas are inher~ted in an autosomal- 
dominance fashion. Women with this inherited type often 
have uterine le~omyomas as we1l.This is part of an inherited 
syndrome where some patlents also have a predisposition to 
type I1 papillary renal carcinomas or renal collecting duct 
cancer. Mutations in the fumaratae hydratase gene are present 
in 75% of patients with this syndrome. Fumarate hydratase 
gene mutations may also be inherited in an autosomal- 
recesslve manner. Fully affected children have severe neuro- 
logic impalrment.The adult caniers may develop leiomyomas. 
Sporadic le~omvoma. leiomvosarcomas, renal cancers, and 

~ i g .  28-38 Multiple leiomyomas. 



utenne leiomyomas have a very low frequency of hmarate 
hydratase mutations. 

Genital Leiomyomas These lesions are located on the 
scrotum, on the labia majora, or rarely, on the nipples.They 
may be intra- or sub-cutaneous in location. Most genital 
leromyomas are painless and solitary.Alport syndrome is an 
X-l~nked dominant syndrome consisting of hematunc 
nephmpathy, deafness, and maculopathy due to mutations in 
type IV collagen. Some of these patients will have diffuse 
leiomyomatosis, which may affect the esophagus, tracheo- 
bronchial tree, perirectal area, and genital tract and vulva. 

Angioleiomyoma (Vascular Leiomyoma) This 
variety of leiomyoma arises from the muscle of veins. Pain, 
either spontaneous or provoked by pressure or cold, occurs 
in roughly half the cases. It is found mostly on the lower leg 
in middle-aged women. Solld tumors occur three times more 
frequently in women, and cavernous tumors occur four t i e s  
more frequently in men. Solid leslons on the extremities 
are commonly painful; tumon of the head are rarely painful. 
In AIDS, multiple skin and visceral ant~oleiomyomas 
may occur.These tumors cells possess the Epstein-Barr v i ~ s  
genome. 

Hatologically, the leiomyoma is made up of bundles and 
masses of smooth muscle 6bers.Varying amounts of collagen 
are interming1ed.The smooth muscle cells are fmely fibrillated 
and contain a glycogen vacuole adjacent to the nucleus.The 
nuclei are typically long, thin, and cigar shaped. 

Angiolipoleiomyoma Fitzpatrick et a1 reported erght 
patients wrth acquired, solitary, asymptomatic acral nodules. 
Seven were men and all were adults. Histologically, they 
were well-circumscribed subcutaneous tumors composed of 
smooth nluscle cells, blood vessels, connective tissue, and fat. 

Treatment 
Leiomyomas are benign. Solitary painful lesions may be 
excised.When multiple and familial, monitoring for renal cell 
or collecting duct carcinoma is important. When multiple 
lesions are present and painful, as they may be especially in 
the winter, relief of pain may be achieved by giving doxazosin, 
an oral a-1 adrenoceptor antagonist.This is better tolerated 
than phenoxybenzamine, an a-adrenergic Mocker, which 
also has been reported to provide pain relief. Nifedipine, 
10 mg three times a day, gabapentin, oral nitroglycerin, and 
P-blockes have also had variable success. An ice cube applied 
over the lesions often induces pain, and the effectiveness of 
therapy may be assessed by the length of time it takes the ice 
cube to cause pain. 

Alam M, et al: Gabapentin treatment of multiple piloleiomyoma- 
related pain. J Am Acad Dermatol 200%46:527. 

Alam NA, et ai: Clinical features of multiple cutaneous and 
uterine leiomyomatosis. Arch Dermatol 2005;141:199. 

Albares MP, et al: Digital angloleiomyoma. Int J Dermatol 2002; 
41 527. 

Barker ICT, et al: Low frequency of somatic mutations in the FHf 
multiple cutaneous leiomyomatosis gene in sporadic leiomyo- 
sarcoms and uterine leiomyomas. Br J Cancer Z00%87:446. 

Batchelor RJ, et al: Successful treatment of pain in two patients 
with cutaneous lelomyomata and the oral alpha-l adreno- 
ceptor antagonist. doxazosin. Br J Dermatol2004;150:775. 

. - 
Abnormalities of Smooth Muscle 627 

. - - -  - - - - . - -- m 
man1 R, et al: Eruptive multiple sporadic cutaneous piloleio- 
momas in e patient with chronic lymphocytic leukaemia. Br J 
Dermatol2000;143:907. 

Chang JY, et ai: Multiple Epstein-Barr virus-associated sub- 
cutaneous antioleiomyomas in a patient with AIDS. Br J 
Dermatol 2002;747:563. 

Fitzpatrick JE, et al: Cutaneous anglolipoleiomyoma. J Am Acad 
Dermatol 1990;23:1093. 

Konig A, et al: Two cases of type 2 segmental manifestation in a 
family with cutaneous leiomyomatosis. Eur J Dematol 2000; 
10:590. 

Lang K, et al: Type I segmental cutaneous leiomyomatosis. Clin 
Exp Dermatol 2002;27:649. 

Martinez-Mir A, et al: Gemlline fumarate hydratase mutations in 
families with multiple cutaneous and uterine leiomyomata. J 
Invest Dermatol2003:121:741. 

Mothes H, et al: Alport syndrome associated with diffuse leio- 
myomatosis. Nsphrol Dial Transplant 2002;17:70. 

Pournaras CC, et al: Multiple painful cutaneous nodules. Arch 
Dematol 2005;141:633. 

Tom JR, et al: Mutations in the fumerate hydratase gene cause 
hereditary leiomyomatosis and renal cell cancer in families in 
North America. Am J Hum Genet 2003:73:95. 

Congenital Smooth Muscle Hamartoma 
Congenital smooth muscle hamartoma is typically a skin- 
colored or lightly pigmented patch or plaque with hyper- 
tricbosis (Fig. 28-39). It is often present at birth, usually on 
the trunk, with the lumbosacral area involved in two-thirds 
of patients. Older patients may have perifollicular papules. 
They vary in size from 2 x 3 to 10 x 10 cm.The ~ i c h e c n  tlre 
baby syndmme may result from a dlffuse smooth muscle 
hamartoma. One patient presented with a linear reddish- 
purple plaque. The incidence a approxrmately 1 m 2600 
newborns. Transient elevation on rubbing may be seen 
(pseudo-Darier's sign) in 80%. 

Fig. 28-39 Smooth 
muscle hamartomas. 
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Histologically, numerous thick, long, well-detined'bundres rianner Ati, et al: tiomptefe remission 0f'kdlVanteb cLtclire0~~ 

of smooth muscle are seen in the dermis at various angles of leiomyosaffioma following isolated limb perfusion with hlgh- 
orientation.There may be an increase in hair follicles. dose tumour necrosis factor-alpha and melphalan. Br J 

In some cases there is clinical and histologic overlap with Dermatol 1999;141:935. 
Becker nevus. Classically, Becker nevus is a unilateral (rarely Holsf VA, et al: Cutaneous smooth muscle neoplasms. J Am 
bilateral) acquired hyperpigmentation, usually beginning as Acad 2002:46:477. 
a tan macule on the shoulder or pectoral area of a teenage Humphreys TR, at al: Superficial leiomyosarcoma treated with 
male. Over time hypertrichosis develops within it. Biopsy of Mohs micrographic surgery. Dermatol Surg 2004;30:108. 

Jensen ML, et ai: lntradermal and subcutaneous leiomyo- such lesions shows acanthosis, papillomatosis, and increased sarcoma. J Cutan Pathol 1996;23:458. basal cell pigmentation. Occasional congenital lesions mani- Kuflik JH, et al: Demlal leiomyosarcoma. J Am Acad Dermatol festing hyperpigmentation and hypertrichosis have shown 2003:48:s51, biopsy findings consistent with those of a Becker nevus Miyajima K, et ai: Ciinicopathological prognostic factors in 
(no smooth muscle proliferation), and lesions with a typical leiomyosarcoma, Histopathology 2002;40:353. 
late-onset history compatible with Becker nevus have occa- 
slonally shown smooth muscle-hamartoma-like changes in 
the dermis. Other cases of late-onset smooth muscle hamar- 
tomas are occasionally reported that are not hyperpigmented 
or hypertrichot~c. 

No treatment 1s necessary. 

Darling TN, et a): Acquired cutaneous smooth muscle 
hamartoma. J Am Acad Dermatol 1993;28:844. 

Gagne EJ, et al: Congenital smooth muscle hamartoma of the 
skin. Pediatr Dermatol 1993:10:142. 

Gualandri L, et al: Multiple familial smooth muscle hamartomas. 
Pediatr Dermatol 2001;18:17. 

Holst VA, et al: Cutaneous smooth muscle neoplasms. J Am 
Acad Dermatol 2002;46:477. 

Pearson IC, et al: A lesion present at birth. Clin Exp Dermatol 
2004;29:693. 

Leiomyosarcoma 
Superficial leiomyosarcomas (those originating in the dermis 
or subcutaneous tissue) comprise approximately 2% of all 
soft-tissue sarcomas. Occasionally, a lesion may present in 
the skin that is a metastasis from an internal source. 
The cutaneous leiomyosarcoma appears in the dermis as a 
solitary nodule. It may originate from the arrector pili or 
genital dartoic muscle.This has a good prognosis. Recurrence 
rates with Mohs surgery are approximately 15%, with 
metastases a rare event. Subcutaneous leiomyosarcomas, on 
the contrary, have a guarded prognosis, since hematogenous 
metastases occur in approximately 35% of patients. These 
prove fatal in about one-third of cases. Lung metastases are 
frequent so chest imaging is an important part of monitoring 
these patients. 

The clinical appearance of these lesions is not distinctive, 
so that the diagnosis is established by the histopathologic 
findings.These differ from the Ieiomyoma by dense cellular- 
ity, nuclear pleomorphism, numerous mitotic figures, and dis- 
array of the smooth muscle bundles. Collagen is found only 
in the septa. Desmin, smooth muscle actin, and h-Caldesmon 
are helpful in differentiating leiomyosarcoma from other 
spindle cell or pleomorphic tumors. 

MISCELLANEOUS TUMORS AND 
TUMOR-ASSOCIATED CONDITIONS 

Cutaneous Endometriosis 
Endometriosis of the skin is characterized by the appearance 
of brownish papules at the umbilicus or in lower abdominal 
scars after gynecologic surgery in middle-aged women. The 
usually solitary tumor ranges from a few to 60 mm (average, 
5 mm) in diameter.The tender or painful lesion is bluish-black 
from the bleeding that occurs cyclically in many patients. 

Histopathologic findings are glandular structures with a 
decidualized stroma typically containing extravasated red 
blood cells and hemosiderin.Treatment of choice is surgical 
excision. Preoperative treatment with danazol or leuprolide 
may reduce its size. 

Albrecht LE, et al: Cutaneous endometrios~s. Int J Dermatol 
1995;34:261. 

Chol SW, et al: A case of cutaneous endometnosls developed in 
postmenopausal women receiv~ng hormonal replacement. J 
Am Acad Dermatol 1999;41:327. 

Munoz H, et al: An ulcerated umbilical nodule. Arch Dermatol 
1999;135:1113. 

Teratoma 
Teratomas may develop in the skin but are most common 
in the ovaries or testes. They have no characteristic clin~cal 
features, but on microscopic examnation many types of 
tlssue, representative of all three germ layers, are present. 
Hair, teeth, and funct~onlng thyroid tissue are examples of 
fully differentiated tlssues that may develop. Occasionally, 
malignancy may occur. 

Boughton RS, et al: Malignant melanoma arising in an ovarian 
cystic teratoma in pregnancy. J Am Acad Dermatol 1987: 
17:871. 

Tsai TF, et al: A cystic teratoma of the skin. Histopathology 
1996;29:384. 

The preferred method of treatment is wide local excision. 
The Mohs surgical approach is useful in limiting recurrences Metastatic 
and sparing tissue, ~ ~ d i ~ ~ i ~ ~  therapy and chemotherapy are Malignant tumors are able to grow a t  sites distant from the 
generally not effective. primary site of origin; thus, dissemination to the skin may 

occur with any malignant neoplasm. These infiltrates may 
result from direct invasion of the skin from underlying 

Belleua G, et al: Pnmary cutaneous leiomyosarcoma. Int J Surg tumors, may extend by lymphatic or hematogenous spread, 
Pathol 2004;12:39. or may be ~ntroduced by therapeutic procedures. 
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Five to 10% of patients with cancer develop skin meta- ovary, and pancreas. Zosteriform, linear, or chancroidal 
stasss.The reported incidence figures vary widely according ulcetattons of the genitalalia, and verrucous nodules of the 
to the type of study undertaken and the sife of primary legs, are other rarely reported cltnical presentations. 
lumor studied, The frequency of involvement of the skin is The primary tumor is usually diagnosed before the 
Iov when other sites are considered, such as the lung, Ever, appearance of metastases, and dissemination lo the skin is 
lymph nodes, and brain. often a late finding. Metastases td other more commonly 

Usually, metastases occur as numerous h, hard, or involved otgans such as .the lung and liver have usually 
rubbery masses, with a predileetioh for the chest, abdomen, occurred. A poor prognosis is thus the rub. Skin infiltrates 
or sea% in an adult over the age of 40 who has had a prev- may, however, be the first harbinger of a malignant visceral 
iously diagnosed carcinoma. Many variations in morphology, neoplasm and is often the first clinically apparent metastatic 
number of Lesions, site of gmwth, age at mset, and timing site. 
of metastases exist, however. They are most commonly The principal anatomic srtes to which metastases localize 
intradermal papules, nodules, or tumors that am firm, skin- are the chest, abdomen, and scalp, with the back and 
colored to reddish, purplish black or brown; may be fixed to extremities being relatively uncommon areas. Involvement 
underlying tissues; and r a r e  ulcerate. of the skin is lilcely to be near the area of the primary tumor. 

Seueral unusual morphologic patterns occur. Carcinoma Thus, chest lesions are usually caused hy breast carcinoma in 
en cuirasse is a diiusc infiltration of the skin that imparts an women and lung carcinoma in men, abdominal or perineal 

. indurated and hidebound leathery quality to it. %is sclero- lesions to colonic caccmoma, and the face to squamous cell 
dermoid change, also referred to as scirrhous carcinoma, is carcinoma of the oral cavitgs Extremity lesions, when they 
produced by Fibcosis and single rows of tumor cells, This occur, are most commonly caused by melanoma. 
type primarily occurs with breast carcinoma. Carcinoma Because of its overall high prevalence, breast cancer is the 
telangieckaticum is another unusual type of cutaneous meta- type most commonly metastatic to the skin in women, and 
stasis from hreast carcinoma that presmts as smqll pink to melanoma, followed by lung cancer, are the types seen most 
purplish papules, pseudovesrcles, and telangiectases. commonly in men. Colon carcinoma is also common because 

Inflammatory carcinoma (carcinoma etysipelirtoides) is 6f iU high incidence in bnth sexes. Renal cell carcinoma, 
characterized by erythema, edema, warmth, and a well- while less common, has a predilection for scalp metastases. 
defined leading edge, similar to erysipelas in appearance Metastatic lesions are uncommon in children, but when they 
(Fig. 2&40).This is usualiy caused by breast carcinoma, but do occur, neuroblastoma and leultemia are the most frequent 
has been reported with many other primary tumors. Histo- causes, 
logtcally, there is httle to no inflammation, but rather 
neoplastic ceIls within dilated superficial dermal vessels. 

Alopecia neoplastica (Fig. 28-42) may present as a cicatri- 
cia1 localized area of hair loss, which on biopsy is usually 
caused by breast metastases in women, and lung or kidney 
carcinoma in men. Metastatic breast cancer may be darkly 
pigmented, as may Paget's disease of the breast, 

The so-called Sister Mary Joseph nodule is formed by local- 
ization of metastatic tumors to the umbilicus pga 28-42]. 
The most common primary sites are the stomach, large bowel, r 

Pig. 28-40 
Metastatic rectal I 

I cancer presenting as 
iniJammatorv I 
caroinoma. I 

Fig. 2641 Alopecia nenplgstlca secondary to breast mr01noma. 

Fig. 2842 Sister 

I Mary Joseph 
nodule. 
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Fig. 28-43 Stewart-Treves tumor. 

Lymphangiosarcoma (Stewart-Treves syndrome) develops 
In a site of chronic lymphedema, such as in breast cancer 
patients who have had lymph node resection (Flg. 28-43). 
Antikeratin antibodies are useful in identifying metastatic 
breast carcmoma, while CD34, CD31 and Ulex elrropeus 
lectln are positive in Stewart-Treves angiosarcoma. 

Fig. 28-44 Erythema 
gyratum repans 
secondary to ovarian 
cancer. 

Alwaheeb S, et al: Cutaneous manifestation of thyroid cancer. J 
Clin Pathol2004;57:435. 

Cormio G, et al: Skin metastases in ovarian carcinoma. Gynecol 
Oncol 2003;90:682. 

Kikuchi Y, et al: Zosterifoml metastatic skin cancer. Dermatology 
2001;202:336. 

Lookingbill DP, et al: Cutaneous metastases in patients with 
metastatic carcinoma. J Am Acad Dermatol 1993, 29:228. 

Mueller TJ, et al: Cutaneous metastases from genitourinary 
malignancies. Urology 2004;63:1021. 

Powell FC, et al: Sister Mary Joseph's nodule. J Am Acad 
Demlatol 1984;10:610. 

Requena L, et al: Pigmented mammary Paget disease and pig- 
mented epidermotropic metastases from breast carcinoma. 
Am J Dermatopathol2002;24:189. 

Shonmann R, et al: Inflammatory skin metastases from ovarian 
carcinoma. Gynecol Oncol 2003;90:670. 

Paraneoplastic Syndromes 
Some cancers produce findings in the skin that indicate that 
an underlying internal malignancy may be present. These 
may range fmm a specific eruption characteristic of a parti- 
cular type of cancer, such as necmlytic migratory erythema, 
to a nonspecific cutaneous reaction pattern, among the causes 
of which may be an internal malignancy.Although many of 
these syndromes are discussed in other sections of the book, 
a few are mentioned here as illustrative examples of this 
phenomenon. 

Bazex syndrome, or acrokeratosis paraneoplastica, is 
characterized by violaceons erythema and scaling of the 
fingers, toes, nose, and aural helices. Nail dystrophy and 
palmoplantar keratodema may be seen. These cases are 
secondary to primary malignant neoplasms of the upper 
aerodigestive tract or metastatic cancer to lymph nodes, 
often in the cetvical region. 

The glucagonoma syndrome is characterized by weight 
loss, glucose intolerance, anemia, glossitis, and necrolytic 
migratory erythema. Erythematous patches with bnllae and 
light brown papules with scales involving the face, groin, and 
abdomen characterize the skin emption. This is seen with 
glncagon-secreting tumors of the pancreas. 

Fig. 28-45 
Superficial migratory 
thrombophlebitis 
secondary to breast 
cancer. 

Erythema gyratum repens is a gyrate serpiginous 
erythema with characteristic wood-main-pattern scales; it 
is nearly always associated with an underlying malignancy 
(Fig. 28-44). Hypertrichosis lanuginosa acquisita, or malignant 
down, is the sudden growth of profuse, soft, nonmedullated, 
nonpigmented, downy hair in an adult. The most common 
sites of associated carcinoma were the lung and colon. 

The sign of Leser-Trelat is the sudden appearance of 
multiple pruritic seborrheic keratoses, associated with an 
internal maligoancy.Tmusseau's sign, or migratory thrombo- 
phlebitis, is usually associated with pancreatic carcinoma 
(Fig. 28-45).A form of pemphigus, paraneoplastic pemphigus, 
is most commonly associated with lymphoma, chronie 
lymphocytic leukemia, and Castleman's disease. 

SeveraI cutaneous diseases that are not associated wit11 
internal malignancy with the frequency of the above condi- 
tions, but that may be a sign of internal malignancy in some 
cases, are exfoliative erythroderma (lymphoproliferative 
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Fig. 8846 A and 8, Acanthosls nigricans 
from gastrointestinal Carcinoma. 

disease), acanthosis nigricans (adenocarcinoma) (Eg. 28-46), 
multicentric reticulohistiocytosis, Sweet syndrome (acute 
myologenous leukemia), nodular fat necrosis (pancwatic 
carcinoma), Paget's disease (underlying adnexal or breast 
carcinoma, or  adenocarcinoma of the genitourinary tmct 
or colon), dematomyositis in patien% over the age of 40, 
palmar fasciitis and polyarthitis syndrome, and acquired 
ichthyosis (lymphoproliferative). 

A variant of acquired ichthyosis, pitynasis rotunda, 
manifests circular, brown, scaly patches from 1 to  28 cm in 
diameter and varying in number from 1 to 20. They may 
occur on the trunk or extremities These symptomless patches 
may be a clue to the diaposis of hepatocellular carcinoma in 
South African black patients.Tripe palms, considered by some 
to be acanthosis nigricans of the palms, are associated with 
carcinoma in more than 90% of cases. Wliform hyperkerato- 
sis of the palms may present in patients who develop cancer. 

Adam DN, et al: Necrolytic mkgratory erythema. J Cutan Med 
Surg 2003;7:333. 

Anhalt GJ: Paraneoplastic pemphigus. J Invest& Dermatol 
Symp Pmc 2004:9:29. 

Berkowltz I, et al: Pttynasrs rotunda as a cutaneous marker of 
hepatocellular carcinoma. Br J Dermatol1989;12O:S45. 

Braverman IM: Skin manifestation of internal malignancy. Cl~n 
Ger~atr Med 2002;18.1. 

Ceylan C, et a t  Leser-Trelat. Int J Dermatol2002;41:687. 
Cohen PR, et al: Mucocutaneous paraneoplastic syndromes. 

Semrn Oncol 1997;24:334. 
Eubanks LE, et al. Erythema gyratum repens. Am J Med Sci 

2001;321:302. 
Kaddu S, et a]: Palmar filiform hyperkeratosls. J Am Acad 
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Khachemoune A et al: Bazex syndrome. Cutis 2004;74269. 
Kurmck R, et al: Cutaneous paraneoplastic syndromes in solrd 
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Martorell EA, et al: Palmar fascrltls and adhritls syndrome 

assacrated with metastatic ovarian carcinoma. J Hand Sum 
2004;29:654. 

Mullans EA. ef al: Tnpe palms. South Med J 1996:8$%26. 
Perez-Losada E, el al: Hypertrichosis tanuglnose acqulsita 

preceding extraskeletal Ew~ng's sarcoma, Clln Exp Dermatol 
2001;26:182. 

Rizos E, et a]: Acquired ~chthyosffi- Lancet ~ncol2002;3:727. 
Sabir S, et ala Outaneous manifestations of wncer. Curr Qprn 

Oncol 1999;ll :139. 
Schwmk RRA: Sign of Leser-Trelat. J Am Acad h a t 0 1  1996: 
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Carcinoid 
Carcinoid involves the lungs, heart, gastrointestinal tract, 
as well as the skin. The outstanding feature of the skin is 
flushing, usually lasting 5 to 10  min. It involves most 
prominently the head and neck, but also produces a diffuse, 
scarlet color, wiph mottled red patches on the thorax and 
abdomen. Striking color changes may occur, with salmon 
red, blu~sh-white, and other colors appearing simultaneously 
on various portions of the skrn. Cyanosis may also be 
present. As the eplsodic flushing continues over months to 
years, telang~ectases and plethora appear, as though the 
patient has polycythemia Vera. Gyrate and serpigmous 
patches of erythema and cyanosis flare up and subs~de, not 
only on the face but on a11 parts of the body and extremities. 

Pellagmid changes may appear as a result of shunting of 
d~etary tryptophan away from the kynurcn~ne-niacin 
pathway and into the 5-hydroxyindole pathway Periorbital 
swelling, edema of the face, neck, and feet, and sclemderma- 
tous changes may occur Disseminated deep dermal and 
subcutaneous metastatic nodules finm a primary bronchial 
carcinoid tumor have been documented. 

The chnical features of the carcinoid syndrome become 
evident only after hepatic metastases have occurred, or  
when the primary tumor is a bronchial carcinoid, or if the 
carcinoid arises in an ovarian teratoma, where the venous 
drainage bypasses the hepatic circulation. 

The release of excessive amounts of serotonin and brady- 
kinin into the circulation produces attacks of flushing of the 
skin, weakness, abdommal pain, nausea, vomiting, sweating, 
bronl~oconstiction. palpitation, diarrhea, and collapse. These 
attacks may last a few hours. Right-sided cardiac valvular 
fibrosis occurs in 60% of chronically affected patients. Symp- 
toms may be induced in these patients by the mnjection oi 
epinephrine, at which time kinin peptide is rereased.i\lcohol, 
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hot beverages, exercise, and certain foods, among otken, there 40 mg/day if 5 - w ~ A  h excreted. Other serotonin 
may induce flushing. The patient will provide the relevant metabolites besides 5-HIAA are found in the urine.The blood 
triggers by history. also contains serotonin in amounts of 0.2 to 0.4 mg%. In the 

presence of carcinoid the amount may be 10  times normal. 
Etiologic Factors 
Carcinoid, also called n~geataffinoii~n, is a tumor that arises Treatment 
from the argentaffin Kulchikky chromaffin cells in the appen- In the rare cases where there is only a primary tumor 
dix or  terminal ileum, but also in other parts of the gastro- without metastases, this should he removed. Excision of 
intestinal tract, from the lungs as bronchial adenomas, and metastatic lesions in the liver may also he considered. If this 
rarely from ovarian or testicular teratomas. Some of these is impossible, long-acting somatostatin analogs provide good 
produce large amounts of serotonin (5-hydroxytryptamine), long-term symptomatic control of the flushing and diarrhea. 
a derivative of tryptophan, and others do not. The primaly Injections are given monthly. Vitamin supplementation with 
lesion is more active in the production of serotonin than are niacin and avoidance of known trigger factors to flushing is 
the metastases. The tumor irequently metastasizes to the recommended. Restriction of tryptophan-containing foods 
draining lymph glands or to neighboring organs, especially for short periods may limit serotonin production. 
the liver, rarely to more distal sites. 

Laboratory Findings 
The diagnosis may he established by finding a high level 
of 5-hydroxyindolacetic acid (5-HIAA) in the urine. The 
normal urinary excretion of 5-HIAA is 3 to 8 mglday, hut 
in the presence of carcinoid it may reach 300 mg. Urinary 
values greater than 25 mglday are diagnostic of carcinoid. 
Any value above the nonnal output is considered suspicious. 
The ingestion of bananas may cause significant elevations of 
5-HIAA in the urine within a few hours, because banana 
pulp contains serotonin (4 mglhanana) and catecholamines. 
Tomatoes, red plums, pineapples, avocados, and eggplants 
also contain serotonin, but in much smaller amounts. 

A screening test for 5-HIAA is the addition of nitro- 
sonaphthol to the urine. A purple color is produced when 
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Pavlovic M, et al: Regress~on of sclerodermatous sk~n les~ons in 
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CHAPTER 

2 9 , Epidermal Nevi, Neoplasms, and Cysts 

EPIDERMAL NEVI 
Keratinizing epidermal nevi are described by a great variety 
of terms, such as hard nevzcs of Unna, softepldennnl nevus, 
?zevzl~ verrrlcosus (nenrcous nevtrs), nevus u?zrzrs latens, 
ltnear epzdennal nevzts, and zchfhyosrs hystris. Hyper- 
keratosis without cellular atypia characterizes them all: 
melanocytic nevus cells do not occur. In some cases the 
primary constituent is hyperplasia of an adnexal component 
(nevus comedonicus, nevus sebaceous). These leslons are all 
considered to represent somatrc mosa~cism in the affected 
reglon.The histolog~c features are apparently a consequence 
of the genetic mutation affecting that region. These lesions 
follow the lines of Blascko rather than dermatomes, suggest- 
ing they represent mutat~ons that occurred at some post- 
zygolic time dunng fetal development. Epidermal nevi are 
relatively common, wlth a prevalence of about 1 in 1000. 

Linear Verrucous Epidermal Nevus 
The individual lesions are vermcous skin-colored, dlrty-gray 
or brown papules, which coalesce to form a serplginous 
plaque (Figs 29-1 and 29-2). Interspersed id the localized 
patch may be horny excrescences and, rarely, comedones 
The age of onset of epidermal nevl is generally at birth, but 
they may also develop unthin the first 10  years of 11fe. They 

Flg. 29-1 Vermcous 
linear ep~dermal 
nevus, note the 
superfictai 
resemblance to 
seborrhelc keratosis 

follow the lines of Blaschko. The term ichthyosis hystrir 
had been used to describe cases with extensive bilateral 
involvement. 

The histologic changes in the epidermis are hyperplastic 
and affect chiefly the stratum comeum and stratum malpighii. 
There is variable hyperkeratosis, acanthosis, and papilloma- 
tosis. Up to 62% of biopsies of epidermal nevi have this 
pattern. About 16% show epidermolytic hyperkeratosis. A t  
times, other histologic patterns may be found, including a 
psoriatic type, an acrokeratosis verrucifolmis-like type, and a 
Darier's disease-like type. 

Rarely keratinocytic and adnexal malignancies occur in 
epidermal nevi. Any newly appearing lesion within a stable 
epidermal nevus should be biopsied to exclude this possi- 
bility. Management of epidermal nevi is difficult, since unless 
the treatment also affects the dermis (and hence may cause 
scarring), the lesion recurs. The combination of 5% 5-fluo- 
muracil (5-FU) plus 0.1% tretinoin creams once a day may 

1 Fig. 29-2 linear 
epidermal nevus, 
histologically this 
lesion showed 
epidermolytic 
hyperkeratosis. 
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be  benei%id and the response may ae enhanced by  occyu- 
sion. C02  and Er:YAG laser treatment may also be effective. 

Alam M, Amdt KA: A method for pulsed carbon dfoxlde laser 
treatment of epidermal new. J Am Acad Dermatol 2002; 
4R554. 

Hamanaka S, et al: Multiple malignant eccnne poroma end a 
linear epidermal nevus. J Dermatol 1996;23:469. 

lchikawa T, et al: Squarnous cell carcinoma arlslng in a verm- 
cous epidermal nevus. Dermatology (Switzerland) 1996; 
193!135. 

Kim JJ, e t  al: Topical tretinoin end 5-fluorouracil m the treatment 
of linsar vermcous epldermal nevus. J Am Acad Dermatol 
2000:43:129 

Park JH, et al: ErYAG laser treatment of verrucous eptdermal 
nevi. Dermatol Surg 20043D378. 

Stos~ek N, et al: Chromosomal mosaicfsm in two patients w~th 
epidermal verrucous nevus. J Am Acad Dermatol1994;30:622. 

Nevus Comedonicus 
Nevus comedonicus is characterized by closely arranged, 
gmnped, often linear, slightly elevated papules that have 
at their center keratinous ~ l u n s  resembling comedones 

lne pifosebaceous fo~nc~es  are ailarea ana nllea wim Kera- 
tinous plugs. On the palms, pseudocomedones are present. 
Histologic examination reveals large dilated follicles filled 
with orthokerntotic horny material and lined by atrophic 
squamous epithelium. The interfollicular epidermis is papdlo- 
matous, as is seen in typical epidermal nevi. Hair follicle 
differentiatton, well-formed follicular structures, and normal 
sebaceous glands are not common in well-formed lesions. 
Occasionally, ep~dermolytic hyperkeratosis may be present, 
supporting the contention that nevus comedonicus is a form 
of "epidermal" nevus. 

Treatment of lesions not complicated by inflammatory 
gsts and nodules is primarily cosmetic. Pore-removing 
cosmetic strips and comedone expression may Improve the 
cosmetic appearance Topical tretinoin may be beneficial. 
Pabents with inflammatoly les~ons are much more difficult to 
manage. If the area affected is limited, surgical excision may 
be considered. Oral isotretinom, chronically at the minimum 
effective dose (0.5 mglkglday or less if poss~ble) may partially 
suppress the formahon of cysts and inflammatory nodules; 
however, as in hidraden~lis snppui%tiva, many cases of nevus 
comedonicus fail to respond.The comedonal lenons are not 
improved by the oral isotretmoin. . - 

(fig. 29-3). Cysts, abscesses, fistulas, and scak develop in 
about half the cases, which have been described as "inflam- 
matoly" nevus comedonicus.As with other epidermal nevl, IoueY, et al: Two cases of nevus comedonicus: suceessful treat- 
Lenons may be localized to a small area or have an extensive ment of keratin plugs with a pore strip. J Am Acad Dermatol 

2000:43:927. nevoid type of distribuhon. T h y  a= most commonly unl- Kargi E, et el: News comedonicus. Plast Aeconstr Surg 2003; lateral; however, bilateral cases are also seen. Lesions occur 12:1183, mostly on the h n k  and follow the lines B1ascko. 'Ihe Kfrtak N, et al: Extensive inflammatory news comedonicus 
lesions may develop any time from birth to age 15, but are involv~ng half ofthe body Int J Derma*ol2004;43:434. 
usually present hy the age of 10.Associated abnormamies of Milburn S, et at: The treatment of naevus comedonlcus. Br J 
bone, the central nervous system (CNS), skin, and eyes, plast surg 2004;57.!305, 
which may accompany epidermal nevi, may ah0 be Seen in Schecfer AK. et ak Linear nevus comedonicus wlth epfdermo- 
extensive nevus comedonicus. lytic hyparkeratosis. J Cutan Pathol 2004;31:502. 

Wakahara M, et d: Bilateral nevus comedonicus: efficacy of 
topical tacalcltol ointment. Acta Dermatol Venereol 2003; 

I Flg. 29-3 Nevus 83:51. comedonicus, Woods KA, et a]: Extensive naevus comedonicus in a chlld Wlth 
Alagflle syndrome. Clln Exp Dermatol 1994;19:163. 

Epidermal Nevus Syndrome 
In 1968, Solomon et al described the epidermal news 
syndrome (ENS), consishng of extensive epidermal nevi with 
abnormalities of the CNS, skeleton, skin, cardiovascular 
system, genitourinary system, and eyes. About 8% of 
patients w~th  epidermal nevi have systemic involvement, and 
10% to 18% have systemic developmental d~sorders (as 
compared to 1.7% of children w~thout epidermal nevi).The 
more extensive the epidermal nevus, the more likely there is 
to be systemic dasease. Bladder cancer at an early age (41 
years) has been reported in patients with epldeimal nevi and 
pigmentary abnormalities. 

Cutaneous lesions other than epidermal nevi in ENS that 
may occur are caf6-au-lait spots, speckled lentiginnus nevi, 
multiple melanocytic nevi, and vascular malformations 
(phakomatosis pigmentovascularis). The combination of an 
organold sebaceous nevus and a speckled lentigmous nevns 
is termed phaho?nntosis pigmentokeratotica. In virtually all 
cases, the cutaneous lesions and abnormalities are congen- 
ital. Since the original desaiptton of systemic involvement 
with keratotic epidermal nevi, similar cases have been 
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reported in association with sebaceous nevi a.., ..-.,. 
comedonicus. This has led Happle to suggest a broader 
concept for the "epidermal nevus" syndmme. At least six 
types exist: 
I. SchimmeEpenning synrirome (sebaceous news 

associated with cerebral anomahes, coloboma, and 
lipodermoid of the conjuctiva) (Fig. 29-4) 

2. Nmus comedo~rlnts syndrome (associated with 
cataracts, scoliosis, and neurologic abnormalities) 

3. Pigmented haiiy epidermal nevus syndmrne (Becker 
nevus, ipsilateml hypoplasia of the breast, and skeletal 
defects such as scoliosis) 

4. Protern syndrome (the epidermal news is of the 
~rrucousikeratinocytic type) 

5. CHILD syndrome 
6. Phakornatssis piginentokeratofica (hypopbosphatemic 

rickets) 
Many Fases, especially those reported from pediahc 

dermatology referral centers, do not fit one of these cate- 
gories. Final classificat~on will await the finding of the genetic 
basis for each of these syndromes. 

- - 
de Jal6n AG, et al: Ep~dermal naevus syndrome (Solomon's 

syndrom@ associated with bladder cancer in a 20-year-old 
female. Soand J Uroi Nephrol 2004:3E& 

Davles D, Rogers M: Review of neurological manifestations In 
196 patients with mbaceous naevi. Austral& J Dermatol 
2002;45:20. 

Happle R: Epidermal nevus syndmme. Semin Dermatol 
1995;14:111. 

Rogers M, et al: Epidermal nevi and the epidermal nevus ayn- 
dromes: a review of 233 cases. Pediatr Dermatol1992;9:233 

Seo YJ, et al: A case of nevus comedodous syndrome asso- 
ciated with neurologic and skeletal abnomalittes. Int J 
Dermaroi 2001:4R646. 

Vldaurri-de la Cruz H, et al: Epidermal nevus syndmmes: clinical 
findings in 35 patients. PediaZr Dermatol 2004:21:432. 

VubVtch JJ, Manc~nl AJ: The epidermal nevus syndromes: Multi- 
system disordsrs. J Am Acad Dermatol2004;50:957. 

--...,..-.. --, -. -1- Epidermal naevus and segmental hyper- 
melanos~s associated with an intraspinal mass: overlap 
hetween different mosaic neumectodermal syndromes. fur J 
Pediatr 2001;160:803. 

Inflammatory Linear Verrucous Epidermal 
Nevus 
The term ILVEN may encompass as many as four separate 
conditions. The most common form is the classic ILVEN 
or "dermatitic" epidermal nevus. At least three-quarters of 
these cases appear before age 5 years, most before age 6 
months. Later onset in adulthood has been reported. ILVEN 
is characteristically prurittc and pmues a chronic course. 
Lesions follow the lines of Blascko. The individual lesions 
comprising the affected region are erythemakous papules 
and plaques with fine scale (Fig. 29-5). The lesions are 
mofphologically nondescript and, d the distribution is not 
recagruzed, couId be easily overlooked as an area of derma- 
titis. Multiple widely separated areas may be affected, usually 
on only one slde of the body; it may be bilateral, analogous 
to other epfdermal nevi. Familial cases have been reported. 
Rarely, systemic invoIvement wELh musculoskeletal and 
neurologic sequelae (developmental delay, epilepsy) have 
been reported. 

Hi.stologically, classic ILWEW dernon9trates abruptly 
alternating areas of hypergsnulosis with orthokeratosis, and 
parakeratosis with agranulosis. The epidermis is atanthotic 
and t h ~  stratum cosneum is hyperkeratokic throughout the 
lesion,An inffammatory infiltrate of lymphocytes is present 
in the upper dermis. At times the histology may simply be 
that of a subacute dermatitis. While the histologic diagnosis 
of psoriasis can be considered, the correct diagnosis can 
be established if the dermatopathologist i s  made aware of 
ILVEN as a consideration. If there is a questton, the presence 
af involuerin expression in the parakeratotrc areas aan 
distinguish ILVEN from psoriasis. 

1 Fig. 29-6 
Inflammatory hew 
Verrucous 

Fig. 29-4 Nevus sebaceous syndrome with llpodermold of the 
conjunctiva. 
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Three other types of inflammatory nevi have been uiknown pathogenes$.-VBomen represent $@/o ot cases a n r  

included in this group. Some cases of "linear" lichen planus it presents in their second or third decade. In men the time 
have been considered as "epidermal nevi:' as they commonly of presentation is variable. Most cases are bilateral, although 
follow lines of Blascko. CHILD syndrome, also considered a unilateral cases can occur. In about half the cases, both 
type of "inflammatory" epidermal nevus, is usually clinically the areola and nipple are involved. Isolated involvement 
distinct, demonstrating its characteristic hemidysplasia. The of the areola is more common than isolated involvement of 
most confusing entity has been the so-called "nevoid" or the nipple. Breastfeeding is usually not affected. Clinically, 
"linear" psoriasis.These cases are of two types.The first type there is vemcous thickening and brownish discoloration of 
is a child with a family history of psoriasis who has a nevoid the nipple and/or areola. Histologically, there is orthokeratotic 
lesion at or near birth. The child later develops psoriasis hyperkeratosis with occasional keratinous cysts in the filiform 
which "koebnerizes" into the ILVEN lesion, suggesting it is a acanthotic epidermis. The course is chronic. Treahnent with 
"locus minoris resistensiae" for psoriasis. Treatment of the calcipotriol has benefited some patients. It must be distin- 
psoriasis clears the psoriasis overlying the ILVEN, but not the guished from epidermal nevi, ichfhyosis, acanthosis nigricans, 
1LVEN.Arthritis developed in one such case.The second type Darier's disease, and lichen simplex chronicus. Isolated 
is one in which psoriasis initially presents in one band or papules or small plaques in this location probably represent 
area. Histolonicallv, it resembles psoriasis. Most of these seborrheic keratoses affecting the nipple or areola. - .  
cases later develop typical psoriasis later In life, suggesting a 
mosaiwsm wh~ch allowed expression of the psonasis earlier 
in the initially affected area. Baykal C, el al: Nevoid hyperkeratosis of the nipple and areola: 

ILVEN is differentiated from other epidermal nevi by A distinct entity. J Am Acad Dermatol 2002;46:414. 
the presence of erythema and pruritus clinically and by Bayramgurler D, et al: Nevoid hyperderatosis of the nipple and 
histologic features. Lichen striatus can be distinguished by its areola: Treatment of two patients with topical calcipotriol. J 
histology and mtural history. Topical steroids and topical Am Acad Dermatol2002;46:131. 
retinoids appear to have limited benefit in ILVEN. Topical Khhnan RZ, et al: Nevoid hyperkeratosis of the nipple and/or 
vitamin D (calcipotriol and calcitriol) and topical anthralin areola: a report of two cases and a review of the literature. lnt 
have been beneficial, however. Surgical modalities include DermatOl 2002;41:775. 
excision, cryotherapy, and pulsed dye laser. ln cases of McHanna A, et at: Hyperkeratosis of the nipple and areola: 
wnevoidv psoriasis, eximer laser could be if report of 3 cases. Arch Dermatol2001;137:1327. 
topical treatments fail. Xifra M, et al: Nevoid keratosis of the nipple. J Am Acad 

Dermatol 1999;41:325. 

Ai-Enezi S, et al: Inflammatory linear vermcous epidermal nevus 
and arthritis: a new association. J Pediatr 2001;138:602. 
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epidermal nevus (ILVEN). Int J Dermatol1994;33:52. 
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(calcitriol). Br J Dermatol 2003;148:823. 
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means of invoiucrin. Cutis 2000;65:167. 

Goidman K, et al: Adult onset of inflammatory linear verrucous 
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(Switzerland) 1994;189:170. 

Lee SH, Rogers M: Inflammatory linear verrucous epidermal 
naevi: A review of 23 cases. Australas J Dermatol 2001; 
42:252. 

Mennl S, et el: Inflammatory hnear verrucous eprdermai nevus 
(ILVEN) and psorlasls in a chlld? int J Dermatol 2000;39:30. 

Oram Y, et al. Bilateral Inflammatory linear vermcous ep~dermal 
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Exp Dermatol 2003;28:554. 

Sldwell RU, et al: Pulsed dye laser treatment for lnflammatory 
hea r  verrucous epidermal naevus. Br J Dermatol 2001; 
, A r . , " r "  

CLEAR CELL ACANTHOMA (PALE CELL 
ACANTHOMAl 
Clear cell acanthoma is also known as Degos ncanthomu and 
ncanthonte cellules clnires of Degos arzd C~uatte.The typical 
lesion is a circumscribed. reddish. moist nodule with some 
crusting and peripheral scales; ~t 1s usually about 1 to 2 cm 
m diameter. A collarette is commonly observed and there 
may be pigmented variants. The favorite sile 1s on the sh~n, 
calf, or occasionally the th~gh, although other sites have been 
reported, such as the abdomen and scrotum. The lesion 1s 
asymptomatic, slow-growing, and can occur m elther sex, 
usually after the age of 40. Solitary lesions are most common, 
but multiple ones have been described. Rarely, an eruptive 
form of the disease occurs, producing up to 400 lesions. 
Squamous cell carcinoma (SCC) ansing from clear cell 
acanthoma has also been reported. Lesions occurring in 
plaques of psorias~s on the buttocks have been described. 

The acanthotic epidermis consists of pale, edematous 
cells and is sharply demarcated. The basal cell layer is 
normal. Neutrophils are scattered within the acanthoma and 
in p u p s  below and within the stratum corneum, a finding 
similar to the micropustules of psorias~s. The dermal blood 
vessels are dilated and tortuous, as seen m psonasis. The I.,., I CVL. 

Uikur E, at el: Carbon d~oxide laser therapy for an inflammatory clear keratlnoc~tes abound In glycogen, staining Positive 
l~near vermcous epidermal nevus: a case report. Aesthetic with periodic acid8chiff (PAS). 
Plnst S ~ l m  7nn4.9R'478 Clear cell acanthoma must be differentiated from eccrine . -- - - = - - - , - - - - 

poroma, which appears most frequently on the ha~r-free part 
HYPERKERATOSIS OF THE NIPPLE AND of the foot, and from clear cell hidradenoma, wh~ch occurs 
AREOLA most frequently on the head, especially on the face and 
Hvperkeratosis of the nlpple and areola (HNA) is an eyelids. Treatment is surgical, either w ~ t h  cryotherapy or . . . . 
uncommon benign, asymptomatic, acquired condition of excision. 



Betti R, et al: Successful cryotherapy treatment and ovewiew of 
multiple clear cell acanthomas. Dermatol Sug 1995;21:342. 

Bug G, et al: Eruptive hamartomatous clear-cell acanthomas. 
Dermatology [Switzerland) 1994;189:437. 

Finch TM, Tan CY: Clear cell acanthoma developing on a psori- 
atic plaque: further evidence of an inflammatory aetiology? Br 
J Dermatol 2000;142:842. 

lnnocenzi D, et al: Disseminated eruptive clear cell acanthoma: 
a case report with review of the literature. Clln Exp Dermatol 
1994;l Q:249. 

Kavanagh GM, et al: Multiple clear cell acanthomas treated by 
cryotherapy. Australas J Dermatol 1995;36:33. 

Langer K, et al: Pigmented clear cell acanthoma. Am J Dermatol 
1994;16:134. 

Murphy R, et al: Giant clear cell acanthoma. Br J Dermatol 
200D;143:1114. 

Parsons ME, et al: Squamous cell carcinoma in si tu arising 
within clear cell acanthoma. Dermatol Sug 1997;23:487. 

WAXY KERATOSES OF CHILDHOOD 
(KERINOKERATOSIS PAPULOSA) 
~ a x ~ k e r a t o s i s o f  childhood is a genodermatosis that is 1 
either sporadic or fam~lial. It may be generalized or 
segmental. Clinically, the lesions are keratotlc, flesh-colored 
papules whlch affect the trunk and extremities.They appear 
before the age of 3 years. Histolog~cally, there is papillo- 
matosis with focal "church-spire" tenting of the ep~derm~s 
and marked hyperkeratosis. The natural history of thls rare 
d~sorder is unknown. Clin~cally and histologically the lesions 
must be distinguished from warts. 

Happle R, et al: Kerinokeratosis papulosa with a type 2 
segmental manifestation. J Am Acad Dermatol 2004;50:S84. 

Mehrabi D, et al: Waxy keratoses of childhood in a segmental 
distribution. Pediatr Dermatol 2001;18:415. 

MULTIPLE MINUTE DIGITATE 
HYPERKERATOSIS 
Multiple minute digitate hyperkeratosis (MMDH) is a rare 
disorder. About half of cases are familial, inherited in an 
autosomal-dominant fashion, and the other half are 
sporadic. This condition has also been called digitate kera- 
toses, disseminated spiked izyperkeratosis, nzinute aggregate 
keratosis, and fa7nilzal dissenzinated piliform hyperkerntosis. 
Clinically, hundreds of asymptomatic tiny digitate keratotic 
papules appear on the trunk and proximal extremities. Histo- 
logically, each lesion represents a spiked, digitate or tented 
area of acanthotic epidermis with overlying orthohyper- 
keratosis. Similar lesions can be seen after inflammation and 
radiation therapy. The relationship of the familiallsporadic 
eases and the postinflammtory condition is unclear. 

Seborrheic Keratosis 637 - m- - Fig. 29-6 
Seborrheic 
kemtosis. 

1 Fig. 29-7 
Seborrheic 
keratosls. 

rarely more than 3 cm in diameter.They appear "stuck-on" 
the skin, as if they could be removed with the flick of a 
fingernail (Fig. 29-6). They are located mostly on the chest 
and hack, hut also commonly involve the scalp, face, neck, 
and extremltles (Fig. 29-7). An inframammary accumulation 
1s common. Occasionally, gen~tal les~ons are seen. The palms 
and soles are spared: "sehorrheic keratoses" in these areas 
are usually eccrlne pommas.The surface of the wartyles~ons 
often becomes crumbly, lrke a crust that is loosely attached. 
When thrs is removed, a raw, molst base is revealed. Sebor- 
rheic keratoses may be associated with itchmg. Some patients 
have hundreds of these les~ons on the trunk. While it had 
been thought that the age of onset is generally in the fourth 
to fifth decade, in Australia the prevalence of seborrheic 

Takagawa S, et al: Mult~ple mlnute d~g~tate hyperkeratoses. BrJ keratoses was 2096 in males and 25% in females aged 15 to 
Dermatol2000:142:1044. 25 vean.Tvpical les~ons of the trunk are much more common . - 

in white persons; however, the "dermatosis papulosa nigra" 
SEBORRHEIC KERATOSIS variant of the central face is common in African Americans 
Seborrheic keratoses are incrediblv common and usually andAsians. 
multiple. They present as oval, sightly raised, tanllight n ~ e  pathogenesis of seborrheic keratoses is unknown. 
brown to black, sharply demarcated papules or plaques, Clinically they usually originate de novo o f  appear initially 
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as a 1entigo.A sudden eruptioil of many seborrheic keratoses Leser-Trilat, the keratoses shouid 'begin at approximately 
may follow an exfoliative erythroderma, erythrodermic the same time as the development of the cancer and run a 
psoriasis, or an erythrodermic drug eruption. These lesions parallel course in regard to growth and remission.The lesions 
may be transient. are often pruritic and acanthosis nigricans, and tripe palms 

Histologicaily, most seborrheic keratoses demonstrate may accompany the appearance of the seborrheic keratoses 
acanthosis, varying degrees of papillomatosis, hyperkerato- of Leser-Tr&lat. 
sis, and at times keratin accumulations within the acanthotic - 
epidermis (pseudo-hom cysts).The epidermal cells lack cyto- *, et al: The sign Leser-TrBlat in a young with 
logic atypia, except at times in the irritated variant where osteogenic sarcoma, Am Dermatol 1992;26:344, 
typical normal mitoses may occur. Six histologic types- B~~~~ RP, et al: Dermascopic diagnosis of seborrheio keratosis. hyperlceratotic, acanthotic, adenoid or reticulated, clonal, Clin Denatol 2002;20:270. 
irritated, and melanoacanthoma-are distinguished.There is B~~~~ RP, et ai: D~~~~~~~~ of pigmented seborrheic keratosis: 
a poor correlation between the clinical appearance and the a study. ~~~h ~ ~ ~ ~ t ~ l  2002;138:1556. 
observed histology, unlike for inverted folIicular keratosis, Cascajo CD, et al: Malignant neoplasms associated with sebor- 
dermatosis papulosa nigra, and stucco keratosis, where the rheic keratoses: an analysis of 54 cases. Am J Dermatopathol 
histologic features are characteristic and match the clinical 1996;18:278. 
lesion. Melanoacanthoma differs from regular seborrheic Ceylan C, et al: Leser-Trelat sign. Int J Demlatoi 2002;41:687. 
keratosis by the presence of numerous dendritic melanocytes Dunweil P, Rose A: Study of the skin diseasespectrum occurring 
within the acanthotic epidermis. Oral melanoacanthoma, In an Afro-Caribbean population. Int J Dematol2003;42:287. 
which has also been called rrrelarroncarzthosis, is clinically a Fieid LM: Clinical misdiagnosis of melanoma as  well as  
reactive pigmented lesion seen primarily in young black squamous cell carcinoma masquerading as seborrheic 
patients (see Chapter 34). Many cases of inverted follicular keratosis. J Dermatol Sum 1994;20:222. 
keratosis represent irritated seborrheic keratoses. Fiugman S L  et al: Transient eruptive seborrheic keratoses asso- 
ne differential diagnosis poses no problems in ciated with erthrodemic psoriasis and erythrodermic drug 

most cases, hut clinicallv atvpical lesions can be a challenge. eNptiOn: Report Of cases. Am Dermatol 
.- -. .- . .- 

The most difficult, especially for the nondermatologist, is to 
differentiate the solitary black seborrheic ker%tosis from 
melanoma. The regularly shaped verrucous lewon is often 
different from the smooth-surfaced and slightly infiltraling 
pattern of melanoma. Dermoscopy can at times be of great 
value; however, at times seborrheic keratoses may demon- 
slrate dermatoscop~c features typical of melanocytic lesions, 
and the presence of horn cysts does not exclude a melano- 
cytic lesions. Actinic keratoses are usually erythematous, 
more sharply rough, and slrghtly scaly. The edges are not 
sharply demarcated, and they occur most often on sun- 
exposed surfaces, especially the face, bald scalp, and backs of 
the hands. Nevl may be closely simulated. Clonal seborrheic 
kelatoses demonstrate intraep~dermal nests suggestrve of 
intraepidermal epithelioma of Jadassohn. Rarely, Bowen's 
dnease, SCC, basal ceU carcinoma (BCC), or melanoma arise 
within typical-appearing seborrhelc keratosis. It 1s prudent to 
biopsy any lesion that appears atypical, slnce even the most 
seasoned dermatologist has been humbled by the occasional 
diagnosis of melanoma m low-suspect lesions. 

Seborrhelc keratoses are easily removed with liquid 
nitrogen, curettage, or the combination of the two to avold 
the need for local anesthesia to perform the curettage. The 
spray freezes the lesion to make it bnttle enough for easy 
removal with the curette. Scarring is not produced by thls 
method. Llght freezing wlth hquid nltrogen alone is also 
effective, as is s~mple curettage with local anesthesia. Light 
fulguration, shave removal, and CO, laser vaporization are 
other acceptable methods. 

Sign of Leser-Trelat 
The sudden appearance of numerous seborrheic lceratoses in an 
adult may be the cutaneous finding of internal malignancy. 
S~xty percent of the neoplasms have been adenocarcinomas. 
primarily of the stomach. Other common malignancies are 
lymphoma, breast cancer, and SCC of the lung, but many 
other kypes have been reported. To be considered a case of 
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DERMATOSIS PAPULOSA NlGRA 
Dermatosis ~aoulosa ninra occurs in about 35% of black - . - 
persons and a also relatively common in Aslans. It usually 
begins in adolescence, appearing first as minute, round, skin- 
colored or hyperpigmented macules or papules that develop 
singly or in sparse numbers on the malar regions or on the 
cheeks below the eyes. It has been described as early as the 
age of 3.The lesions increase in number and srze over time, 
so that in the course of years the patient may have hundreds 
of lesions. They are distributed over the periorbital regions 
initially, but may occur on the rest of the face, neck, and 
upper chest. Lesions do not spontaneously resolve. These 
lesrons closely simulate seborrheic keratoses.They are asymp- 
tomatic and do not develop scaling, crusting, or ulceration. 

Microscopically, the chief alterations are in the epidermis. 
Irregular acanthosis, papillomatosk, and deposits of un- 
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commonly large amounts of pigment thmughout the rate, 
and parliculasly in the basal layer, are characteristic. Many 
believe it to be a form of sebomheic keratosls. 

Treatment is made diffrcnlt by the tendency for the 
development of dyspigmentafion. Li8ht curettage with or 
without anesthesia; light, superficial liquid nitrogen appli- 
cation; and ligbt electrodesiccation are effective, hut may 
rault in hypep or hypo-pigmentation. Aggressive treatment 
should be avoided to minimize dyspigmenlatlon and 
searting. 

Cooper SM, George S: Regel's disease treated with psbralen 
ultraviokt A. Br J Denat01 2000;142:340. 

Jang tCA, et al: Hyperkeratosls lenticularls perstans [Hegel's 
disease): histolag~c, irnmurmhistoch8mlcal. and ultmshuc- 
furai features in a case. Am J Dermatopathol 1999;21:395. 

Miranda-Romem A, et al: Unilateral hyperkeratosis lentioularis 
perstans (FkgeiS disease). J Am h a d  Demat0\1998;39:655. 

WARTY DYSKERATOMA 
Warty dyskeratomas are most commonly solitary and found 

Babapour R, et al: Uermatosis papulosa nigra in a young child. on the head and neck (TO%), trunk (20%), or extremities. 
Pediatr Oematol 1993;10;3f,B. Rare oral lesions occur. The lesion is a brownish-red papule 

or nodule wifh a soft, vellowish, central kemkotic D~UR. 

STUCCO KERATOSIS 
Stucco keratoses or keratodastoidosis vermcosa of the 
extremities have been described as "stuck-on* lesions 
occurring on the lower legs, especially in the vicinity of the 
Achilles endon. They are also seen on the instep, dorsa of 
the feet, forearms, and dorsal hands.The palms,soles, t~unk, 
and head are never affected Valylng in diameter from 1 to 
5 mm, they are looaely attached, so that they can easily he 
scratched off. They vary in number fmm a few to more than 
50, Stucco keratases are common in the US and Awhatia. 
They occur mostly in men over 40 years old. Histologically, 
the piclure is that of a hyperkaratotic type of seborrheic 
kemtosis, with no hypergranulosis and no wart particles seen 
hy electron microscopy. The treatment, if any i s  required, 
consists of emollients, which soften the &in and cause the 

A - 
Histologically, a cup-like kepression filled with a kemtotic 
plug is most common.The epithelium lining the invagination 
shows the featttres of Darier's disease with intraepidpmal 
clefts, acantholytic cells, and pseudovilli, Kewtin pearls, 
corps ronds, and grains m y  be seen. Cystic lesions with 
prominent kemrinom cysts can occur. Cutaneous lesions 
appear to originate from a hair follicle. Warty dyskeraiodla 
must be distinguished histologically from ketdtoacanthoma 
and acantholytic SCC.Treatment is surgical. 

Kaddu, et al: Warty dyskeratorna-"foll~cular dyeleefatoma": 
Analysis of olin~copatholog~c Wtum of a distinotive foll~cular 
adnexal neoplasm. J Am Ahad Dermatol2002;47:423. 

BENIGN LICHENOID KERATOSES (LICHEN 
PLANUS-LIKE KERATOSlSl - - - - - 

scaly lesidns to Pall aEAmmonium lactate lotion, 12%, may Benign lichenoid k.eWtoses soEtary bkykyred tc, 
be effective in improving the appearance of the lesions, ,,io~aceous papular lesions up to 1 em in diameter, bur are a t  Imiquimod improved m e  widespread case, which may have times larger (Fig. 294). ney most often on the distal represented eddespread human papillomaviiruses infedon. foream, hands, or chests of middle-aged whfte women.The keratoses must he fmm lesions are commonlv bioosled since the clinical features are 

identical to asuperficial Bcc.~ slight violaceous hue or the 
presence of an adjmcent solar lenfigo can raise tlxe suspicl'on Schnftzler L, ea al: Stucco kmtosis: histologic and Ultrastm- of tichen planns-lib keratosis, Mpltiplelesions may study In pst'ents' Ann Dermatol Venewol Ig7' a photadermatitis, such as lupus erythemetosus. Evolution 104:489. 

Shall L, Marks R: Stucco keratoses. A cl~nrco-pathologic study. from preexssting solar lenbigines is often noted histologicaIly 
k t a  Derm Venereal 1991;71:258. or by history. 

StocMeth E, et a]: Dewion of humen paplllomavimr and Hi~toIogically, the lesion may he indistinguishable form 
response to fi imlauimod in a case of stumo idiopathic lichen planns. While ~diopathic lichen planus 
keratosis. Br J Derrflatol 2090;143:846. 

Fib. a9-8 Lichen 

HYPERKERATOSIS LENTlCULARlS PERSTANS 
(FLEGEL'S DISEASEI 
Rough, yellow-brown kexatotic, flat-topped papules, 2 to 
5 mm in diameter, and ~rimarilv on the calves are I 
ch;tra~teristic. The palms, soies, and oral mucosa may rarely 
be involved. Familial wxes have been reported. 

7he hi~tol~gic M b g s  are distinctive, with hyperkeratoais 
and parakeratoris overlying a thinned epidermis, and irre- 
gular acanthosis at the periphery, A bandlike inflammatory 

I 
infiltrate occurs in the papillaty dermis. Topical emollients, 
topical 5-ml; and PWA have been reported as useful. Owl 
retinoids may came improvement, but ate hard to just& in 
this chronic asymptomatic condition. The lesions do not 
recur after shallow shavk excision, 

plinus-l~ke 
keratosis. 
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rarely demonstrates parakeratosis, plasma ceffs or eozno- a cedral nype&edosis. wnen ?he 'keratbsfs ps p l c~eo  ori 
phils, these may be present in lichen planus-like keratosis. with the fingernails, a small dell-like deprrssion is seen. 
The remnants of a solar lentigo may be seen at the periphery. Bowen's disease and invasive arsenical SCC may be 
These features, plus the clinical information that it represents present, with the latent period being 10 and 20 years, 
a solitary lesion, suggest the correct diagnosis. Clinical respectively. The profound increase in Bowen's disease and 
correlation is essential, as similar histologic findings may be SCC appears to be characteristic of patients with arsenic 
seen in lichenoid drug eruptions, acral lupus elythematosus, exposure from well water. In patients exposed to arsenic via 
and lichenoid regression of melanoma. Direct immunofluo- elixirs, BCCs are more characteristically seen. The latency 
rescence is positive, with clumped deposits of IgM in a lichen period for development of BCC is also 20 years. Lesions are 
planus-like pattern at the dermoepidermal junction. This most common on the scalp and trunk. Internal carcinoma 
differs from the continuous granular immunoglobulin also occurs with increased frequency, after an average latent 
depositjon of acral lupus erythematosus. Cryotherapy with period of 30 years, with pulmonary and genitourinary 
liquid nitrogen is effective. carcinoma being most common. Arsenic has also been 

implicated in causing Merkel cell carcinoma. 
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water or taking medications containing arsenic trioxide, JR: Bowenas disease and arsenicism from tobacco 
usually for asthma (Fowler's solution, Bell's Asthma Mix- smoke: an association? 1996;58:65, 
ture), atopic dermatitis, or psoriasis, often years previously Schwartz RA: Arsenic and the skin. Int J Dematoi 1997:36:241. 
(Rg. 29-9).These lesions resemble palmar pits, but may have Wong SS, et ai: Cutaneous manifestations of chronic arsenic- 

ism: review of seventeen cases. J Am Acad Dermatol 1998; 
Fig. 29-9 Arsenical 
keratosis in a 
patient who had 
been exposed to 
arsenic in drinking 
water. 

NONMELANOMA SKIN CANCERS AND THEIR 
PRECURSORS 
Nonmelanoma skin cancers (NMSCs) are the most common 
form of cancer diagnosed in the US, with 1.3 million cases 
diagnosed annually. One in two men and one in three 
women in the US will develop NMSC in their lifetime, 
usually after the age of 55.While these result in only about 
2000 to 2500 deaths annually, due to their sheer numbers 
NMSCs represent about 5 %  of all Medicare cancer 
expenditures. Those at risk for skin cancer are fair-skinned 
individuals who tan poorly and who have had significant 
chronic or intennittent sun exposure. Red hair phenotype 
with loss-of-function mutations in the melanocortin-1 
receptor may be a risk factor as well.Additional risk factors 
include a prior history of skin cancer, prior radiation therapy, 
PUVA treatment, arsenic exposure, and systemic immuno- 
suppression (Kg. 29-10). Once an individual has developed a 
NMSC, hislher risk for a second is increased 10-fold. Over 
the 3-year period following the initial NMSC diagnosis, more 
than 40% of BCC and SCC patients develop a BCC, and 
18% of SCC patients develop another SCC. By 5 years as 
many as 50% of women and 70% of men will develop a 
second NMSC.The rate of developing NMSCs is not different 
3 years or 10  years after the initial NMSC diagnosis. Patients 
with a history of NMSC should be examined for NMSCs on 
a regular basis. 

Ultraviolet radiation (UVR) is the major cause of 
nongenital NMSCs and actinic kemtoses. The effect of UVR 
appears to be mediated through mutation of the p53 gene, 
which is found mutated in a substanttal percentage of NMSCs 
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and actin~c keratoses. Most s h n  cancers are highly immuno- 
genic, but the immune response is suppiessed by continued 
actin~c exposure.Both chronic sun exposure and intermittent 
intense exposure are risk factorj for the development of 
NMSCs. It is beheved that avoid~ng sun exposure reduces the 
risk for NMSC. The use of sunscreens in the prevention of 
NMSCs has been controversial, as they may Inadvertently 
lead to prolonged intentional sun exposure, negating their 
possible beneficial effect. Nonetheless, dermatologists and 
their societies recommend a program of sunscreen use 
together with sun avoidance to patients at risk for skin 
cancer. This includes avoiding midday sun, seeking shade, 
weasing protective clothing, and regularly applylng a 
sunblock of sun pmtechon factor (SPE) 15 to 30 with both 
UVB and UVA coverage.This program, wh~ch was pioneered 
in Australia, has led to improvements in some skim cancer 
rates in that countly. Lack of standards for label claims of UVA 
blockade remains a problem, but superior UVA-blocking 
sunscreen ingredients, such as avobenzone zinc oxrde and 
tltanlum dioxide, are gaining consumer recognition. 

-- - 
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ACTINIC KERATOSIS (SOLAR KERATOSIS) 
Actimc keratoses represent in situ dysplasias resulting from 
sun exposure. They are found chieoy on the chronically 
sun-exposed surfaces of the face, ears, balding scalp, dorsal 
hands, and forearms. They are usually multiple, discrete, flat 
or elevated, vermcous or keratotic, red, pigmented, or skin 
colored. Usually the surface is covered by an adherent scale, 
but sometimes it is smooth and shmy. On palpation the 
surface 1s rough, like sandpaper, and at times lesions are 
more easily felt than seen. The patient may complain of 
tenderness when the lesion is rubbed or  shaved over with a 
razor. The lesions are usually relatively small, measuring 
3 mm to 1 cm in d~ameter, most being less than 6 mm. 
Rarely, lesions may reach 2 cm in size, but a lesion larger 
than 6 mm should only be considered an a c t ~ n ~ c  kemtosis if 
confirmed by biopsy or if it completely resolves with therapy. 
The hypertrophic type, which may lead to cutaneous horn 
formation, 1s most frequently present on the dorsal forearms 
and hands. 

Actinic keratoses are the most common epithelial pre- 
cancerous lesions. While lesions typically appear in persons 
over SO yeam of age, actinic keratoses m4y occur in the 
20s or 30s in pat~ents who live in areas of high solar mrradia- 
t ~ o n  and are fair-skinned. Patients w ~ t h  actinic keratoses 
have a pmpenslty for the development of nonmelanoma 
cutaneous malignancies. Actinic keratoses can be prevented 
by the regular application of sunscreen and by a diet low in 
fats. Beta-carotene is of no benefit m preventing actinic 
keratoses. 

SIX types of actinic keratoses can be recognized histolo- 
gically: hypertrophic, atrophic, bowenoid, acantholytic, 
ptgmented, and lichenold. The epidermis may be aranthotic 
or atrophic. Keratinocyte maturation may he disordered with 
overlying parakeizltos~s sometunes present. The basal cells 
are most frequently dysplastic, although in more advanced 
leslons dysplasia may be seen throughout the epidermis, 
siinulating Bowen's dlsease (bowenoid actintc keratosls). 
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The cltnical diagnosis of actinlc keratosis is usually 

straightforward. Early lesions of chronic cutaneous lupus 
erythematosus and pemphigus foliaceus are sometimes 
confused for actin~c keratoses. Seborrheic keratoses, even 
when they lack pigmentation, are usually more "stuck on" 
in appearance and more sharply marginated than actlnlc 
keratoses. Magnification may aid in this distinction It is 
difficult to distinguish hypertrophic actinic keratoses from 
early SCC and a low threshold for biopsy is recommended. 
Similarly, actinic keratoses, whlch present as red patches, can 
not easily be distinguished from Bowen's disease or super- 
ficial BCC. If there is a palpable dermal component, or if on 
stretchmg the lesion there is a pearly quality, a biopsy should 
be considered. Any lesion larger than 6 mm, and any lesion 
which has failed to resolve wlth appropriate therapy for actinic 
keratosis should also be carefully evaluated for biopsy. 

Since some percentage of achnic keratoses will progress to 
NMSC, their treatment is mdicated.There are many effective 
therapeutic modal~ties. Cryotherapy with liquid nitrogen is 
most effective and pract~cal when there are a limited number 
of lesions. A bulky cotton applicator dipped into liquid 
nitrogen or a handheld nitrogen spray device can be used. If 
the cotton-tip applicator method is used, the llquid nitmgen 
into which the applicator is d~pped should be used for only one 
patient, as there is theoretical risk of cross-contamination 
from one patient to another. Infectious agents are not killed 
by freezmg. For this reason,many dematologists now use the 
spray devices.We recommend uslng a small opening tip wlth 
continuous bursts of nitrogen spray m a circular motion, 
depending on the size of the lesion, attempting an even 
frosting. Only the lesion should he frosted and the duration 
of cryotherapy must be carefully controlled. A long freeze 
that results in sigmficant epidermal-dermal injury produces 
wh~te scan, which are eas~ly seen on the falr skin of those at 
nsk for actinic keratoses. When correctly performed, healing 
usually occurs within a week on the face, but may require up 
to 4 weeks on the arms and legs. Caution should be exercised 
when treating below the knee, since wound healing in these 
regions IS part~cularly poor and a chronic ulcer can result. 
Also, use caution in persons at risk for having a cryoprotein 
(hepatttis C virus-lnfected patients, and patlents with 
connective tissue disease or lymphoid neoplasia). They may 
have an excessive reaction to cryotherapy. It is better on the 
first visit to "under-treat" until the tolerance of a patient's 
skin to cryotherapy IS known. Appltcation of 0.5% 5-FU 
for 1 week prior to cryotherapy Improves the response to 
cryotherapy. 

For extensive, broad, or numerous lesions, topical chemo- 
therapy is recommended. Any lesion which potentially m~gbt 
represent a NMSC should be blopsred prior to beginning 
topical chemotherapy for M s .  Foul self-treatment of AK's 
by patients should be discouraged. In both settmgs the 
diagnosis of NMSC may be delayed by ineffective top~cal 
chemotherapy. The two agents most commonly used are 5- 
FU cream, 0.5% to 5%, or imiquimod 5% cream. Topical 
tretinoin and adapalene do not have the efficacy of these two 
agents, but can be used for prolonged penods and represent 
an option for patients with a few early 1esions.Three percent 
diclofenac in 2.5% hyaluronan gel when used for 60 days 
can also be effective for actinic keratoses. 

The frequency and durat~on of treatment are determined 
by the individual's reaction and the anatomlc site of 

application. 5-RJ is applied once a day in most cases. For the 
face, 0.5% 5-FU tends to give a predictable response, which 
is a bit less severe than that pmduced by the 1% to 5% con- 
centrations. Some patients prefer the stronger concentration 
for a bnefer period, while others favor a slower onset of the 
reaction and a more prolonged course. For the 5% cream, 
treatment duration rarely needs to exceed 2 to 3 weeks. For 
the 0.5% cream, the treatment course is usually 3 to 6 
weeks. Usually the central face will respond more briskly 
than the temples and forehead, which may require a longer 
duration of treatment. If the reaction is brisk, the treatment 
can be stopped and restarted at a lower concentration. 
Depending on the individual% sensitivity, an erythematous 
burning reaction will occur within several days. Treatment is 
stopped when a peak response occurs characterized by a 
change in color from bright to dusky-red, by reepithelial- 
lzatlon, and by c m t  formation. Healing usually occurs 
withln another 2 weeks after treatment has been stopped, 
depending on the treatment site. Certain areas of the face are 
prone to intense irritant dermatitis when exposed to 5-mJ 
and tolerance can be improved if the patient avoids appli- 
cation to the glabella, melolabial folds, and chin. Far the 
scalp, the 0.5% concentration may be adequate, but often 
prolonged or multiple treatment courses are required if this 
low concentration is used. The 5% cream produces a more 
predictable, albeit brisk, reaction. A thick cutaneous horn 
can prevent penetration of 5-FU and hypertrophic actinic 
keratoses on the scalp, dorsal hand, and forearm may 
respond poorly unless the area is pretreated with an agent to 
remove excessive keratin overlying the lesions. Pretreatment 
with tretinoin for 2 to 3 weeks can improve efficacy and 
shorten the duration of subsequent 5-FU treatment. It has 
been obsenred that 5-FU "seeks out" Iesions that may not 
be clmically apparent. Clln~caUy inapparent BCCs may be 
detected during or on completion of the treatment. Rarely, 
patients who have had multiple courses of 5-FU topical 
chemotherapy will develop a true aUergic contact dermatitis 
to the 5-FU. This is manifested by the redness, edema or 
vesculation extending beyond the area of application and by 
the patient developing pruritus rather than tenderness on the 
treated areas. Patch testing can be confirmatory. 

Imiquimod is an interferon inducer and apparently era- 
dicates actinic keratoses by producing a local immunologic 
reaction against the 1esion.The ideal protocol for application 
of imiquimod may not yet be determined. About 80% of 
patients respond to imiquimod and 20% may not respond 
at all, perhaps due to the fact that they lack some genetic 
component required to induce an inflammatory cascade 
when imiquimod is applied. If applied three times a week, 
patients develop an inflammatory reaction similar to that 
seen with daily application of 5-FU. It is somewhat 
unpredictable how severe the reaction will be, with a small 
subset of patients (especially fair-skinned women) devel- 
oping a severe burning and crusting reaction after only one 
or a few apphcations. In others, no reaction at all occurs. Wlth 
twice a week application, the treatment course IS prolonged, 
up to 16 weeks. Severe erythema occurs m 17.7% and 
scabbing/crusting m 8.4% of patients so treated.The median 
percent reduction in actinic keratoses is 83.3% with this 
treatment protocol. Overall, while the reaction is less 
predictable from imiquimod, it is also typically less severe 
than w~th  high concentrations of 5-FU. The adverse event 



rates are similar to those with low concentration (0.5%) 5- 
FU.Another regimen is to apply imiquimod for long periods 
at a reduced frequency (once or twice a week).Applications 
can be in alternating 1-month cycles or  continuous for many 
months.This may allow some patients who require treatment 
but cannot tolerate any significant changes in appearance to 
be managed. In the end, the choice between topical 5-FU 
and imiquimod will be based on patient preference, prior 
physician and patient experience with the modalities, and 
the cost of the medication. Imiquimod is significantly 
more expensive per gram than any form of 5-FU. A paired 
comparative trial would be of great value in determining the 
optimal and most cost-effective strategy for the treatment of 
extensive actinic keratoses. Surgical 'management of actinic 
keratoses with chemical peels, laser resurfacing, and photo- 
dynamic therapy is discussed in Chapters 37  and 38. 
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CUTANEOUS HORN (CORNU CUTANEUM) 
Cutaneous horns are encountered most frequently on the 
face and scalp. Leslons may also occur on the hands, penis, 
and eyelids. They are sku-colored, horny excrescences, 2 
to 60 mm long, sometimes divided Into several antler-like 
projections. 

These lesions are most often benign, with the hyper- 
keratosis being superimposed on an underlylng seborrhelc 
keratosis, verrnca vulgaris, anglokeratoma, molluscum 
contaglosum or trichilemmoma about 60% of the tune. 
However, 20% to 30% may overlie premalignant keratoses 
and 20% may overlle SCCs or BCCs. The risk for a cutan- 
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eous horn overlying a malignancy is much higher in elderly 
fair-complexioned persons. Hyperkeratotlc actinlc plaques 
less than 1 cm in diameter on the dorsum of the hand, wrist, 
or forearms in white patlents have been shown to have a 
malignancy rate of 50%. One-third of penile horns are 
associated with underlying malignancies. Excisional b~opsy 
with histologic examination of the base is necessary to 
determine the best therapy, which would be dictated by the 
diagnosis of the underlylng lesion and by the apparent 
adequacy of removal 

- 
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KERATOACANTHOMA 

Clinical Features 
There are four types of keratoacanthomas: solitary, multiple, 
eruptive, and keratoacanthoma centrifugum marginatum. 
The exact biologic behavior of keratoacanthoma remains 
controversial. In the past it had been considered a reactive 
condition or pseudomalignancy which could be treated 
expectantly. Now the favored view is that keratoacanthomas 
are malignant tumors, which in many cases will regress.The 
regression may be partially mediated by immunity, but takes 
the Iorm of terminal differentiation. The course of these 
tumors is unpredictable. Even those that ultimately involute 
can cause considerable destruction before they regress.Any 
lesions with the histologic features of keratoacanthoma and 
which appear in an immunosuppressed host should be 
managed as an SCC, with complete eradication. 

Sunlight appears to play an important role in the etiology, 
especially in the solitary types. In addition, light-skinned 
persons are more apt to develop keratoacanthoma than dark- 
skinned persons. Instances of keratoacanthomas following 
trauma and surgical excisions suggest an isomorphic 
phenomenon may occur. Lesions histologically identical to 
keratoacanthomas can be seen rarely in patients with 
hypertrophic lichen planus and discoid lupus erythematosus, 
The biologic behavior of these lesions is unknown, but they 
have added to the conhoversy of keratoacanthoma as a 
reactive versus a malignant process. In Muir-Torre syndrome, 
sebaceous tumors and keratoacanthomas occur in associa- 
tion with multiple internal malignancies. A second, less 
common cancer syndrome is the keratoacanthoma viscelal 
carcinoma syndrome (KAVCS). Only a handful of cases 
have been reported. Patients have multiple or large kerato- 
acanthomas which appear at the same time as an internal 
malignancy, always of the genitourinary t m t .  The relation- 



644 FPIDERMAL NEVI, NEOPLASMS, AND CYSTS - .  

!%. 29-11 Keratoacanthoma. 
?.L. 
I,.. 

ship of Muir-Torre to KAVCS awaits identification of the 
genet~c basis of both syndromes. 

So l i t a ry  Keratoacanthoma 
This type of kerataacankhoma is a rapidly growing papule 
that enlarges from a 1-mm macule or papule to as large as 
25 mm in 3 to 8 weeks.When fully developed it is a bemi- 
spheric, dome-shaped, skin-colored nodule in which there IS 
a smooth crater filled with a central keixitinplug (Eg. 29-11). 
The smooth shiny lesion is sharply demarcated from its 
surroundings. Telangiectases may u n  thwugh the lesion 
Subnngual keratoacanthomas; a s  tender subungual t u m m  
which uusally cause significant nail dystrophy. Subungual 
lesions often do not regress spontaneously and induce eady 
underlying bony destruction, characterized on radrogmph as 
a crescent-shaped lytic defect without accompanying 
sclerosis or  periosteal reaction. 

The solitary keratoacanthoma occurs mostly on sun- 
exposed skin, with fhe central portron of the face, basks of 
the hands, and arms being the most commonly involved 
s~tes. Less ftequently, other sites are involved, such as the 
buttocks, thighs, penis, an, and scalp. Elderly fair-skinned 
individuals most commonly develop keratoacanthomas. 
Lesions of the dorsal hands are more common in men and 
keratoacanthomas of the lower legs are more common in 
women. The most interesting feature of this disease is the 
rapid growth for some 2 to 6 weeks, followed by a stationary 
period for another 2 to  6 weeks, and finally a spontaneous 
involution over another 2 to 6 weeks to leave a slightly 
depressed scar. The stationary period and involuting phase 
are variable; some lesions may take 6 months to a year to 
completely resolve. It has been eshmated that some 5% of 
treated lesions recur, Invasion along nerve tunks has been 
documented and may result in recurrence afier a seemingly 
adequate excision. 

H i s topa tho logy  
The histologic findings of keratoacanthoma and a low-grade 
SCC are so sim~lar that it is frequently difficult to make 
a definite diagnosis on the histologic findings alone. When a 
properly srrctioned specimen is examined under low 
magnifioation, the center of the lesion shows a crater Bled 
with eosrnophilic kemtin. Over the sides of the crater, which 
seems to have been formed by invagination of the epidermis, 

a "lip" or ..rnarginabuuttressW or eplcnenum extenas over &e 
keratin-filled crater. At the base and sides of the crater, the 
epithelium is acanthotic and composed of kepatinocytes 
which are highly keratinized and have an eosinophilic, glassy 
cytoplasm. Surrounding the kemtinocyte prol~feration, a 
dense inflammatory infiltrate is frequently seen. Neutrophilic 
microabscesses are common within the tumor and trapplng 
of elastic fibers is commonly identified at the periphery of 
the tumorThese featuresfavor a diagnosis of keroacanthoma. 
The most dehitive histologic feature is evidence of lenninnl 
differentiation, where the sdalloped outer border of the tumor 
has lost its infiltrative character and is reduced to a thin ~'im 
of keratinizing cells lining a large keratin-filled crater. The 
presence of acantholysis within the tumor is incompatible 
with a diagnasts of kerncanthoma. It is also important to 
distinguish keratoacanthoma fmm marked pseudoepithe- 
liomatous hyperplasia as seen in piurigo nodularis 

Treatment 
Although keratoacanthamas spontaneously involute, i t  is 
impossible to predict how long this will take.Tnepatient may 
be faced w ~ t h  destructive growth of a tumor far as long as a 
year. More importantly, clinically SCC cannot always be 
excluded. Therefore, excisional biopsy of the typical kerato- 
acanthoma of less than 2 cm in diameter should be consid- 
ered in must cases. If bhe history is characteristic or  multiple 
lesions have appeared simultaneously, less aggressive inter- 
ventions may be considered. Nonsurgucal therapy may 
also be considered in certain sites to preserve function or 
improve cosmetic outcome. 

Intr~lesional tnjections of 5-FU solution, 50 mg/mL 
(undiluted from the ampule) at weekly intervals; bleomycin 
0.5 mg/mL; or methotrexate 25 mg/mL can be effective For 
a typical lesion,four rnjections along the base at each pole 
are recommended. Low-dose systemic methotrexate can be 
considered if multiple lesions are present and there is ao 
euntmindication. For clinically typ~cal lesions these modal- 
ities may be tried before r c s o ~ n g  to surgical removal, 
especially if the latter presents any problem. Excision is 
recommended if there is nor at least 50% involution of the 
lesion after3 weeks. Radiation therapy may also be used on 
giant keratoacanthomas when surgical excision or electro- 
surgical methods are not feasible. 

Multiple K e r a t o a c a n t h o m a s  (Ferguaon Smith 
Type) 
This type of keratoacanthoma is frequently referred to as the 
Fergz~oai Smith type of i?zz~ltiple self-heahisg keratoacan- 
thomas. These lesions are identrcal clinically and histologi- 
cally to the solitary type.There is frequently a famiIy hlstory 
of similar 1eslms.This condition has been traced to two large 
Scottish kindreds. Affected families from other count~ies 
have also been reported. Beginning on average at about the 
age of 25, but as early as the second decade, patients develop 
crops of kemtoacanfhomas that begin as small red macnles 
and rapidly become papules which evolve to typical kerato- 
acanthomas. Lesions may number from a few to hundreds 
but generally only 3 to 1 0  lesions are noted a t  any one trme. 
Sun-exposed sites are favored, especially the ears and nose, 
and in most cases scalp lesions occur. In addition, these 
patients typically develop kerato5canthomas at sites of 



trauma. Lesions grow over 2 to 4 weeks reaching a slze of 2 
to 3 cm, then remain stable for 1 to 2 months before slowly 
lnvolutlng They leave a prominent crateriform scar. If the 
early lesions are aggressively treated with cryotherapy, shave 
removal, or curettage, the scar may be less marked than that 
induced by spontaneous mvolution.T~eatment wlth etretinate 
can be eiiective in stopping the appearance of new lesions 
and causing involution of existlng ones. 

Generalized Eruptive Keratoacanthornas 
(Grzybowski Variant) 
This type of keratoacanthoma is very rare and sporadic, with 
most patlents having no affected family members.The usual 
age of onset is between 40 and 60.The patients are usually 
in good health and are not immunosuppressed.The cause of 
thls condrtion 1s unknown. Iluman papilloma viruses have 
not been detected in most cases m which it was sought.The 
clinical features are characteristic and unique. Grzybowski 
type of multiple keratoacanthomas is characterized by a 
generalized eruption of numerous dome-shaped, skin- 
colored papules from 2 to 7 mm m diameter. Multlple larger 
typical keratoacanthomas may also appear. Thousands of 
leslons may develop.The eruption is usually generalized, but 
spares the palms and soles.The oral mucous membranes can 
be involved. Severe pruritus may be a feature. Clinically, 
pityriasis rubra pllans or widespread lichen planopilaris are 
often considered. Bilateral ectmpion, narrowing of the on1 
aperture, and severe facial disfigurement can result. Linear 
arrangement of some leslons, especially over the shoulders 
and arms, has also been noted. Despite the mult~plicity of 
lesions, no case of "metastasis" from a skin lesion or in- 
creased nsk of internal malignancy has been reported in the 
Grzybowski variant of keratoacanthoma. Dr Grzybowsk~'~ 
original patlent died 16 yean after diagnos~s of a myocardial 
infarction. Treatment wlth oral ret~noids may improve the 
larger keratoacanthomas but they are at best partrally bene- 
ficial for the widespread leslons. 

There are reports of multlple keratoacanthomas appearing 
after surgical procedures in the setting of mmunosuppres- 
sion and after treatment w ~ t h  inflix~mab. These cases of 
"eruptive" keratoacanthomas are considered multiple "soll- 
tary" keratoacanthomas, rather that1 the Grzybowski variant 
of keratoacanthoma. 

Keratoacanthoma Centrifugum Marginaturn 
Thls uncommon var~aut  of keratoacanthoma is most 
commonly solitary, but multiple lesions can occur. Kerato- 
acanthoma centrifugum marglnatum is charactenzed by 
progressive peripheral expanslon and concomitant central 
healing leav~ng atrophy Spontaneous involution, as may be 
seen in other variants of kentoacanthoma, does not occur. 
Lesions range from 5 to 30  cm in diameter (Fig. 29-12).The 
dorsum of the hands and pretibral reglons are favored sites. 
Treatment with oral etretlnate and ol.al methotrexate with 
prednisone have been effective in isolated cases. 
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BASAL CELL CARCINOMA 
BCC is the most common cancer in the US, Australia, New 
Zealand, and many other countries with a largely white, fan- 
skinned population with the opportunity to expose thelr skin 
to sunlight. Intermittent intense sun exposure, as identified 
by prior sunburns; ladiation therapy; a pos~tive family 
history of BCC; immunosuppression; a fair complexion, 
especially red hair; and easy sunburning (slun types I or  11); 
and bhsterlng sunburns in childhood are risk factors for 
the development of BCC. Of Interest, act~nic elastosis and 
wrinlihng are not nsk factors for the development of BCC. 
In fact, BCCs are relatively rare on the dorsal hand, where 
sun exposure 1s high, and actlnic keratoses and SCCs 
abound. SCC is three tlmes more common than BCC on the 
dorsum of the hand. These fihdings suggest that the 
mechanisin by whlch UVR induces BCC 1s not related solely 
to the total amount of UVR received. 

=,.. 29-13 Basal cell 
carcinoma. 

flg. 29-14 Basal ct,. ,,,,,,,,.,,,, ,,Juiar type 

Many clinical morphologies of BCC exist. Clinical diag- 
nosis is dependent on the clinician being aware of the many 
forms BCC may take. Since these clinical types may also 
have different biologic behavior, histologic classification of the 
type of BCC may also iduence  the form of therapy chosen. 

Nodular Basal Cell Carcinoma (Classic Basal 
Cell Carcinoma) 
The classic or nodular BCC comprises 50% to 80% of all 
BCCs. Nodular BCC is composed of one or a few small, 
waxy, semitranslucent nodules forming around a cenml 
depression that may or may not be ulcerated, crusted, and 
bleeding (fig. 29-13). The edge of larger lesions has a 
characteristic rolled border. Telangiectases course through 
the lesion. Bleeding on slight injury is a common sign. 

As growth progresses, crusting appears over a central 
erosion or ulcer, and when the crust is knocked or picked off, 
bleeding occurs and the ulcer becomes apparent.This ulcer is 
characterized by chronicity and gradual enlargement over 
time.The lesions are asymptomatic and bleeding is the only 
difficulty encountered.The lesions are most frequently found 
on the face (85-90% are found on the head and neck) 
and especially on the nose (25-30%). The forehead, ears 
(Fig. 29-14), periocular areas, and cheeks are also favored 
sites. Any part of the body may be involved, however. 
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Fig. 29-15 Basal 
cell carcinoma. 
cystic. 

Fig. 29-17 Basal 
cell carcinoma, 
superficial. 

Cystic Basal Cell Carcinoma 
These dome-shaped, blue-gray cystic nodules are clinically 
similar to eccrine and apocrine hidmcystomas (Fig. 29-15). 

r 
Morphoeic, Morpheaform, or Cicatricial Basal 
Cell Carcinoma 
This type of BCC presents as a white sclerotic plaque. 
Ninety-five percent of these BCCs occur on the head and 
neck. Ulceration, a pearly rolled border, and crusting are 
usually absent. Telangiectasia is variably present. For this 
reason, the lesion is often missed or misdiagnosed for some 
time.The differential diagnosis includes desmoplastic tricho- 
epithelioma, a scar, microcystic adnexal carcinoma, and 
desmoplastic melanoma.The unique histologic feature is the 
strands of basal cells interspersed amid densely packed, 
hypocellular connective tissue. Morpheic BCCs constitute 
2% to 6% of all BCCs. 

Infiltrative Basal Cell Carcinoma 
Infiltrative BCC is an aggressive subtype characterized by (Figs 29-16 and 29-17). These erythematous plaques with 
deep infiltration of spiky islands of hasaloid epithelium in a telangiectasia may show atrophy or scarring occasionally. 
fibroblast rich stroma. Clinically, it lacks the scarlike Some lesions may develop an infiltrative component in their 
appearance of morphoeic BCC. Histologically, the stroma is deeper aspect and grow into the deeper dermis. When this 
hypercellular, the islands are jagged in outline and squamous occurs they may induce dermal fibrosis and multifocal 
differentiation is common. ulceration, forming a "field of fire" type of large BCC. 

Sometimes the lesion will heal at one place with a white 
Micronodular Basal Cell Carcinoma atrophic scar and then spread actively to the neighboring 
These tumors are not clinically distinctive, but the microno- skin. It is not uncommon for a patient to have several of 
dular growth pattern makes them less amenable to curettage. these lesions simultaneously or  with time.This form of BCC 

Superficial Basal Cell Carcinoma 
Superficial BCC is also termed superficial nzulticentric BCC. 
This is a very common form of BCC, comprising at least 
15% of BCCs. This form favors the trunk (45%) or  distal 
extremities (14%). Only 40% occur on the head and neck. 
The multicentricity is merely a l~istologic illusion created by 
the passing of the plane of section through the branches of a 
single, multiply branching lesion. 

This type of BCC most frequently presents as a dry, 
psoriasiform, scaly lesion. They are usually superficial flat 
growths, that in many cases exhibit little tendency to invade 
or ulcerate. They enlarge very slowly and may be misdiag- 
nosed as patches of eczema or  psoriasis. These lesions may 
BDW to be 10 to 15 cm in diameter. Close examination of 
the edges of the lesion will show a thread-like raised border 

is the most common pattern seen in patients with human 
immunodeficiency virus (HN) infection and BCC. 

Pigmented Basal Cell Carcinoma 
This variety has all the features of nodular BCC, but in addi- 
tion, brown or black pigmentation is present (Fig. 29-18). 
When dark-complexioned persons such as Latin Americans, 
Ilispanics, or Asians develop BCC, this is the type they tend 
to develop. Pigmented BCCs comprise 6% of all BCCs. In 
the management of these lesions it should be known that if 
ionizing radiation therapy is chosen as the therapeutic 
modality, the pigmentation remains at the site of the lesion. 

Rodent Ulcer 
Also known as Jncobi ulcer, rodent ulcer is a neglected BCC 
which has formed an ulceration (Fig. 29-19), The pearly 
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Mg. 29-19 Basal 
cell carcrnoma, 
rodent ulcer. 

border of the lesion may not be recognized. I€ i t  occun on 
the lower extremity it may be  misdiagnosed as a vascular 
ulceration. 

Fibroepithelioma of Pinkus 
First deswibed by Pinkus as premalignant fibroepithelial 
tumor, the tumor is usually an elevated, skin-colored, sessile 
lesion on the lower trunk, the lu~nbosacral area, groin, or 
thigh and may be as large as 7 cm. The lesion is superficial 
and resembles a fibroma or papilloma. 

Histologically, there are interlacing basocellular sheets 
that extend downward from the surface to form an epithelial 
meshwork enclosing a hyperplastic mesodermal stroma. Like 
infundibulocystic BCC, fibroepithelioma is composed of 
pink epithelial strands with blue basaloid buds. Fibroepi- 
theliomas has a mom prominent fibromucinous stroma and 
lacks the horn cysts characteristic of infundibulocystic BCC. 
Fibroepitheliotna often demonshates sweat ducts within the 
pink epithelial strands. A slight inflammatory infiltrate 
may also be present. Simple removal by excision or  electro- 
surgely is the treatment of choice. 

These tumors piwent as exophytic nodules of the head and 
neck. 

Pore-Like Basal Cell Carcinoma 
F'atients w ~ t h  thick sebaceous skin of the central face may 
develop a BCC that resembles an enlarged pore or stellate 
pit.The les~ons virtually always occur on the nose, melolabla1 
fold, or lower forehead.Affected patients are generally men 
and the majority are smokers. Many years pass from the 
appearance of the lesion until a diagnostic biopsy IS taken 
because the leslon is considered inconsequential. 

Aberrant Basal Cell Carcinoma 
Even in the absence of any apparent carcinogenic factor, 
such as arsenic, radiation, or  chronic ulceration, BCC may 
occur in odd sites, such as the scrotum, vulva, perineum, 
nipple, and axilla. 

Solitary Basal Cell Carcinoma in Young 
Persons 
These curlous lesions are typically located in the region of 
embryonal clefts in the face and are often deeply invaslve. 
Complete surg~cal exc~sion is much safer than curettage for 
their removal. Cases in children and teenagers, unassociated 
with the basal cell nevus syndrome or nevus sebaceus, are 
well-documented. 

Natural History 
BCCs run a chmnic course as the lesion slowly enlarges and 
tends to become more ulcerative. As a rule, there is a 
tendency for the lesions to bleed without pain or other 
symptoms. Some of the les~ons tend to heal spontaneously 
and to form scar tlssue as they extend Peripheral spreading 
may produce configurate, somewhat serpiginous, patches. 
The ulceration may burrow deep into the subcutaneous tissues 
or  even into cartilage and bone, causing extenswe destruc- 
tion and mutilation. A t  least hall of the deaths that occur 
from BCC result from direct extension into a vltal structure 
lather than metastases. 

Metastasis 
Metastasis is extremely rare, occurring in 0.0028% to 0.55% 
of BCCs. This low rate is believed to be due to the fact that 
the tumor cells require supporting stroma to sunrive. The 
following criteria are now widely accepted for the diagnosis 
of metastatic BCC: 
1. The primaly tumor must arise in the skin 
2. Metastases must be demonstrated at a site distant from 

the primary tumor and must not be related to simple 
extension 

3. Histologic similarity between the primary tumor and 
the metastases must exist 

4. The metastases must not be mixed with SCC 
Metastatic BCC is twice as common in men as in women. 

Immunosuppression does not appear to increase the risk of 
metastasis of BCC. Most BCCs which metastasize arise on 
the head and neck, and tend to be large tumors that have 
recurred despite multiple surgical procedures or radiation 
therapy.The histologic finding of perineural or intravascular 
BCC increases the risk for metastasis. The regional lymph 
nodes are the most frequent site of metastasis, followed by 
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the lung, bone, skin, liver, and pleura. Spread is equally 
distributed between hematogenous and lymphatic. An 
average of 9 years elapses between the diagnos~s of the 
pnmary tumor and metastatic disease, hut the interval for 
metastasis langes from under 1 year to 45 years. Although 
the primary tumor may he present for many years before it 
metastasizes, once metastases occur the course is rapidly 
downhill. Fewer than 20% of pahents survive 1 year and less 
than 10% wlll lrve past 5 years after metastasis. 

Association with lnternal Malignancies 
Fnsch et al reported a series of 37,674 patrents with BCCs 
followed over 14 yean. Comparison of cancer rates for the 
general populat~on was remarkable wlth 3663 new cancers 
compared with 3245 rn the control population. Malignant 
melanoma and lip cancers were the most frequently found; 
however, internal malignancres were also noted to be 
excessive, involving the salrvary glands, larynx, lung, breast, 
kidney, and lymphatics (non-Hodgk~n lymphoma). The rate 
of non-Hodgkin lymphoma was particularly high. Patients 
receiving the diagnosis of BCC before the age of 60 were 
found to have a higher rate of breast cancer, testicular 
cancer, and non-Hodgkin lymphoma. 

lmrnunosuppression 
Immunosuppression for organ transplantation increases 
the risk for the development of BCC by about l0-fold. Some 
increased rrsk for BCC is considered also to occur in HIV 
infection and in persons on immnnosuppresstve medications 
for other reasons. Patients w~th  chronic lymphoqtic leukemia 
are also at increased risk for BCC. In the ~mmunosuppressed 
population, a histoly of blistering sunburns in childhood is a 
stmng risk factor for the development of BCC following 
immunosuppression, 

Etiology and Pathogenesis 
It appears that BCCs arlse from rmmature plur~potential cells 
associated with the hair follicle. Mutations that activate the 
hedgehog signaling pathway, which controls cell growth, are 
found in mosl BCCs. The affected genes are sonic hedgehog, 
Patched 1, and Smothened genes. Inactivation of the Patched 
1 gene is most common. 

Histopathology 
There is a general belief that there is a correlation between 
histologic subtype of BCC and blologic behavior, BCCs are 
considered low or hlgh nsk, depend~ng on their probability 
of causing problems in the future: subclinrcal extension, 
incomplete removal, aggressive local lnvasive behavior, and 
local recurrence. Therefore, the dermatopathology report of 
a BCC should include a subtype descriptor when possible. 
Unfortunately, many shave biopsy specrmens do not allow 
for accurate typing and the presence of an indolent growth 
pattern Superfic~ally doe8 nat exclude the possibll~ty of a 
more aggressive deeper growth pattern. The common hlsto- 
logic patterns are nodular, superficial, infiltrative, morphoeic, 
micronodular, and mixed. The nodular type is a low-risk 
type. Hfgh-risk types include the infiltrative, morphoelc, 
and mitmnodular types, due to aggressive local invaslve 
behav~or and a tendency to recurrence. Superficial BCC is 
prone to increased recurrence due to madequate removal. 
When evaluating the histologic margin of superficial BCC, 

tumor stmma involving the margln should he considered a 
positive margin. 

The early lesion shows small, dark staining, polyhedral 
celIs resembhng those of the basal cell layer of the epi. 
dermis, with large nuclei and small n d e o h .  These occur 
within the epiderm~s as thicken~ngs or immediately beneath 
the epidermis as downgrowths connected with rt. After the 
growth has progressed, regular compact columns of these 
cells fill the tissue spaces of the dermis and a connection 
w~th  the epidermis may be difficult to demonstrate. At the 
periphery of the masses of cells, the columnar cells may be 
characteristically armnged like fence posts (palisadmg). This 
may be absent when the tumor cells are in cord arrangement 
or in small nests, Cysts may form.The interlacrng strands of 
tumor cells may present a lattice-like pattern. The dermal 
stroma is an rntegral and important part of the BCC. The 
stmma 1s loose and fibromyxoid with a sparse lymphoid 
infiltrate commonly present.The stroma can he h~ghlighted 
by metachromatic toluidine blue staining, which can be 
useful during Mohs surgery. 

Differential Diagnosis 
Distinguishing between small BCCs and small SCCs is 
largely an lntelleclual exerclse. Both are caused ch~efly by 
sunlight; nerther is lrkely to metastas~ze; and both will have 
to be removed, usually by simple surg~cal excislon or 
curettage. A blopsy 1s always indicated, but may be 
performed at the trme of the defin~tive procedure when the 
likel~hood of the dlagnosrs of NMSC 1s higb and the patient 
is fully informed and grves consent. 

A waxy, nodular, rolled edge I$ fairly characteristic of BCC 
(Fig. 29-20).The SCC is a dome-shaped, elevated, hard, and 
infiltrated les~on.The early BCC may easily be confused with 
sebaceous hyperplas~a, which has a depressed center with 
yellowish small nodules surrounding the lesioo.These les~ons 
never bleed and do not become crusted. 

Bowen's disease, Paget's disease, amelanotic melanoma, 
and actinic and seborrheic keratoses may also simulate BCC. 
Ulcerated BCC on the shins rs frequently misdiagnosed as a 
stasrs ulcer and a biopsy may be the only way to d~fferent~ate 
the two. Pigmented basal cell ep~thelioma is frequently mis- 
dragnosed as melanoma or as a pigmented nevus. The 
superficial BCC a easily m~staken for psoriasis or eczema. 
The careful search for the rolled edge of the peripheral 
nodules 1s important in differentiating BCC from all other 
lesions. 

Rg. 29-20 Basal cell 
carcinoma, 
accentuation of the 
pearly border when 

I the skln IS 
stretched. 
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I reabenl 
Each lesion of BCC must be thoroughly evaluated individ- 
ually.Age and sex of the patient as well as the size, site, and 
type of lesion are important factors to be considered when 
choosing the proper method of treatment. No single 
treatment method is ideal for all lesions or all patients. The 
choice of treatment will also be influenced by the experience 
and ability of the treating physician in the various treatment 
modalities. A biopsy should be performed in all cases of 
suspected BCC, to determine the histologic subtype and to 
confirm the diagnosis. 

The aim of treatment is for a permanent cure with the best 
cosmetic results.This is important because the most common 
location of BCC is the face. Recurrences result from inade- 
quate treatment and are usually seen during the first 4 to 
1 2  months after treatment. A minimum 5-year follow-up is 
indicated, however, to continue a search for new lesions, 
since the development of a second BCC is common. 

Treatment of BCC is usually surgical (see Chapter 37), but 
some forms of BCC are amenable to medical treatment. 

Topical Therapy 
Topical treatment appears to be most effective in the 
treatment of superficial BCC. For nodular BCCs the cure 
rates are only 65% which is unacceptable given the other 
options available. On the other hand, superficial BCCs may 
be cured 80% of the time with topical treatment. Topical 
5-FU is not extraordinarily effective and recurrence rates are 
high. Imiquimod applied three times a week with occlusion 
or five times a week without occlusion is the favored form of 
topical, patient-applied treatment for superficial BCC. 
Duration of treatment is for 6 weeks, but may be extended if 
the lesion does not appear to have been eradicated. Cosmetic 
results are excellent, especially for lesions of the anterior 
chest and upper back where significant scarring usually 
results from surgical procedures. Photodynamic therapy has 
also emerged as a treatment option for BCC. 
~- --- - 
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NEVOID BASAL CELL CARCINOMA 
SYNDROME (GORLIN SYNDROME) 

Clinical Features 
The nevoid BCC syndrome or basai cell nevus syndrome 
(BCNS) is an autosomal-dominantly inherited disorder charac- 
terized by the development of multiple BCCs (Fig. 29-21); 
odontogenic cysts of the jaws; pitted depressions on the 
hands and feet; osseous anomalies of the ribs, spine, and skull; 
and multiple other disorders. Iceratin cysts are frequently 
seen and calcium deposits in skin, especially in the scalp, 
may be present.A characteristic facies is present with fmntal 
bossing, a hypoplastic maxilla, a broad nasal mot, and true 
ocular hypertelorism being features. 

Of 105 patients reported in one series, 80% were white. 
The first tumor developed by the mean age of 23 years for 
white patients. Palmar pits were seen in 87%. Jaw cysts were 
found in 74%, with 80% manifested by the age of 20. The 
total number of cysts ranged from 1 to 28. Medulloblastomas 
developed in four patients and three had cleft lip or palate. 
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Rg. 29-21 Multiple basal Gall r;drtillIurrlds in DLIVD 

Physical findings in this series included "coarse face" (54%), 
macmcephaly (50%), hypertelorism (42%), frontal bossing 
(27%), pectus deformity (13%), and Sprengel deformity 
(11%). Previously described features not found in this series 
include short fourth metacarpal, scoliosis, cervical ribs, and 
spina bifida occulta. 

Skin Tumors 
The BCCs occur a t  an early age or any trme thereafter as 
multiple lesions, usually numerous. The usual age of appear- 
ance is between 1 7  and 35  years. Although any area of the 
body may be affeckd, there IS a marked tendency toward 
involvement of the central facial area, especially the eyelids, 
periorbital area, nose, upper hp, and cheeks.Any variety of 
BCC may be present. In children there may be pigmented 
papules resembling skin tags. 

Jaw Cysts 
Jaw cysts occur rn 70% of pahents. Both the mandible and the 
maxllla may show cystic defects by x-ray, w ~ t h  mandibular 
involvement occurnng twice as often. The patient may com- 
plain of jaw pain and tenderness, fever, difficulty in closing 
the mouth, and swelling of the jaw. The cysts are uni- or 
multi-locular and may occur anytlme dunng life, with the 
first decade being the most common tlme of appearance.They 
may have a keratinized lining and some are ameloblastomas. 

Pits of Palms and Soles 
An unusual pitting of palms and soles 1s a dlstingulshing 
feature of the disease. They usually become apparent in the 
second decade of hfe. Up to 87% of patients with nevo~d 
BCC syndrome will have p~ts .  Histologcally, they show 
basaloid prol~feration, but the leslons do not progress or 
behave like a BCC. 

Skeletal Defects 
Numerous skeletal defects are easlly detected by roentgeno- 
grams. Such defects may be spina bifida; bdid, fused missing 
or splayed nbs; scoliosis; and kyphosis. An interesting 
finding is shortened fourth metacarpal and metatanal bones. 
The shortened fourth metacarpal results clinically in a dimple 
over the fourth metacarpophalangeal ~ o i n t  (Albright's slgn). 
Radiographic evidence of multiple lesions is highly sugges- 
tive of this syndrome and since most are present congenitally, 
roentgenograms may be useful m diagnosing t h ~ s  syndrome 

in patients too young to manifest other abnormalities. 
Seventy to 75% of patlents manifest skeletal abnormahties. 
Flame-shaped lucenc~es of the phalanges, metacarpal, and 
carpal bones of the hands were found m 30% of 105 
patients. Other radiographic findrngs in thls series Include 
bifid ribs (26%), hemlvertebra (15%), and fusion of the 
vertebral bodies (10%). 

Disorders of the Central Nervous System 
Important radiographic signs include calcification of the falx 
cerebn (65%), of the tentorium cerebelli (20%), and of 
the bridged sella (68%) On computed tomography (CT) the 
calcification of the falx is dist~nctly lamellar Varying mental 
problems may be encountered in patlents. 

Other Defects 
Ophthalmologic abnormalities and mesenteric, ovarian, 
and mammary cysts, as well as utenne fibromas, lipomas, 
epithelial cysts, milia, and renal calcull are known to occur at 
tlmes in these patients. Calcified multinodular ovarian 
fibromas are characteristic. 

Etiology 
This IS a genetlc d~sorder with an autosomal-dommant 
inhentance. Penetrance may be as hlgh as 95%. Mutations in 
the Patched 1 (PTCH1) tumor suppressor gene and less 
commonly in the sonic hedgehog (SHH) or  Smoothened 
(SMOH) genes are responsible for this syndrome. 

Histopathology 
The histology of BCCs arislng ~n syndrome patlents is 
identical to those anslng in non-syndrome patlents, with the 
solid and superficial types being most common. 

Differential Diagnosis 
Several other unique types of presentation of BCCs should 
not be confused with BCNS. One is the h e a r  unilateral 
BCC syndrome, in whlch a linear arrangement of close-set 
papules, sometimes interspersed w ~ t h  comedones, is present 
at birth. Blopsy reveals basal cell epitheliomas; however, 
they do not Increase in slze with the age of the patlent.The 
second type, referred to as Bazex syndrome, is an X-linked 
dominantly Inherited disease compr~sing folllcular atropho- 
derma of the extrem~ties, localized or generalized hypo- 
hidrosis, hypotrichosis, and multiple BCCs of the face, whlch 
often arise at an early age. The third is the syndrome of 
multiple hereditary infundlbulocytlc BCCs, whlch is also 
an autosomal-dommant syndrome. It is distinguished from 
BCNS by the absence of palmar plts and jaw cysts in most 
cases. Cllmcally, patients appear to have multlple tricho- 
eplthel~omas Numerous sku-colored pearly papules affect . . . 
the center face, accentuated m the nasolabial folds The 
generalized basaloid follicular hamartoma syndrome differs 
from BCNS by havlng basalold follicular hamartomas 
Instead of BCO. It is reported from a large klndred in the 
southeastern US (see below). l iny palmar pits are present. 
Hlstolog~cally, lnfundibulocystic BCC and basaloid follicular 
hamartoma may be indistmguishable, so the two familial 
syndromes may be difficult to separate Rombo syndrome, 
reported in one large Swedrsh family, has multlple BCCs and 
vermiculate atrophoderma and hypotnchos1s.A patlent w ~ t h  
multiple BCCs and myotonic dystrophy ha s  been reported. 
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suggest:ng yet another genodermato& assoc%ate8 wifh X-n$%on exposure,f;uvxiiealmerit, reces;li-e 8ystropfi;c 
multiple BCCs. epidemolysis bullosa, lesions of discoid lupus, and erosive 

lichen planus are all risk factors for the development of SCC. 
Treatment Metastasis, with a mortality rate of l a % ,  is very uncommon 
Genetic counseling is essential. Strict sun avoidance and for sees arising in sites of chronic sun damage, whereas it is 
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pigmentosa patients, is recommended. Treatment involves scarring processes. patients epidemodysp]asia verruci- 
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Topical therapy with tazarotene and imiquimod may find associated with unique HPV types. These unique EDV HPV 
some use in preventing and treating the superficial tUm0r.s. types ( ~ p v - 5 ,  -8, and others) may also play a role in SCCs 
Surgical treatments are used for most lesions. One case with which develop in immunosuppressed persons. scc of the 
intractable lesions responded to systemic chemotherapy with oral mucosa is discussed in chapter 34. B~~~~~ the vast 
paclitaxel. Oral retinoid therapy may reduce the frequency majority of cutaneous sees are induced by UVR, sun 
of new BCCs. protection with avoidance of the midday sun, protective 

clothing, and the regular application of a sunblock of SPF 15  
Baiiuls J, et al: Tissue and tumor mosaicism of the myotonin to 30 is recommended. Some researchers have suggested that 

protein kinase gene trinucleotide repeat in a patient with smoking is also a risk factor for cutaneous SCC, but this is 
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SQUAMOUS CELL CARCINOMA 
SCC is the second most common form of skin cancer. Most 
cases of SCC of the skin are induced by UVR. Chronic, long- 
term sun exoosure is the maior risk factor and areas which 
have had such exposure (the face, scalp, neck, and dorsal 
hands) are favored locations. SCC is relatively more common 
as the annual amount of UVR increases, so SCC is more 
common in Texas than in Minnesota, for example. lmmuno- 
suppression greatly enhances the risk for the development 
of SCC. Etanercept treatment has been associated with the 
appearance of cutaneous SCC in patients with rheumatoid 
arthritis also being treated with methotrexate. Human 
papilloma viruses (HPV-16, -18, -31, and -35 primarily) play 
a role in SCCs that develop on the genitalia and peri- 
ungually. A chronic ulcer, hidradenitis suppurativa, prior 

Fig. 29-22 
Squamous cell 
carcinoma, 
ulcerating tumor in 
an area of chronic 
s u n  exposure. 

ng. 29-23 Squamous ceil carcinoma, preauricular ulceration in 
a patient wlth AIDS. 
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ulcerated. The ulcer is at first superficial and 1s hrdden _, - 
crust. When this is removed, a well-defined, papillary base is 
seen and on palpation a discrete hard disk is felt. In the early 
phases this tumor is localized, elevated, and freely movable 
on the underlymg structures; later it gradually becomes 
diffuse, more or less depressed, and fixed. The growth 
eventually invades the underlying tissues. The tumor above 
the level of the skin may be dome-shaped, with a core-like 
center that later ulcerates.The surface in advanced lesions may 
be cauliflower-like, composed of densely packed, filamentous 
projections, between which are clefts filled with a viscid, 
purulent, malodorous exudate. 

In black patients SCCs are 20% more common than 
BCCs. The most common sites are the face and lower 
extremities, with involvement of non-sun-exposed areas 
more common. Elderly women (mean age, 77) are primarily 
affected in cases involving the lower legs. Prior direct heat 
exposure from open h p l a c e s  may be the predisposing 
factor. In contrast, in white patients the frequent pre- 
disposing conditions are scarring processes, such as bulns, 
leg ulcers, and hidradenitis suppurativa. 

On the lower hp, SCC often develops on actinic cheilitis. 
From repeated sunburn the vermilion surface becomes dry, 
scaly, fissured, and actmic cheilitls develops. Cancer usually 
arrses on fissure or keratosis. At the beginning only a local 
thickenrng 1s noticeable. This then becomes a firm nodule. 
It may grow outward as a sizable tumor or inward with 
destructive u1ceration.A history of smoking is also frequent 
and a significant predrsposing factor. Lower lip lesions far 
outnumber upper lip lesions, men far outnumber women 
( e l ) ,  and the rnedlan age is the late 60s. SCCs occurfing on 
the lower lip metastasize approximately 10% to 15% of the 
time. SCC of the lip may also occur in areas of discoid lupus 
(DLE) in black patients. Neoplastic transformation into SCC 
may develop in 0.3% to 3% of patrents with DLE of the lip. 

Petiungual SCC frequently presents with signs of swelling, 
erythema, and localized pain. It commonly arises rn the 
nailfolds of the hands and mitially resembles a periungual 
wart. Fdty percent of those x-rayed show changes in the 
terminal phalanx.There is a low rate of metastases (3%), but 
local excision with Mohs microsurgery is recommended as it 
reduces the lisk of recurrence. Periungual SCC is strongly asso- 
ciated with genital HPV types, primarily 16,18,31, and 35. 

Given the numerous presentations of SCC on the skm, 
there should he a low threshold for biopsy of any suspicious 
lesions, especially in the background of chronlc sun exposure. 

Histopathology 
SCC is characterized by irregular nests of epidermal cells 
invading the dermis to varying degrees. The degree of cell 
differentiation has been used to grade SCC.Although inter- 
pretatlons vary, it is believed that the greater the differentia- 
tion, the less the invasive tendency, and therefore the better 
the prognosis. In grade I SCC, most of the cells are well- 
differentiated, whereas in grade IV most are undifferentiated 
or anaplastic.The anaplastic type of tumors may be difficult 
to differentiate from other tumors such as melanoma, 
lymphoma, and mesenchymal tumors.Thrs 1s true also when 
the tumor is of the spindle cell type. Irnmunopemxidase 
staining for keratins is very useful in this setting. Desmo- 
plastic SCCs by light microscopy have prominent trabecular 
growth patterns, narrow columns of atypical epithelral cells, 

and marked desmoplastic stromal reaction.Acantholytic SCC 
is a recogn~zed histologic subtype, but its behavior parallels 
that of cutaneous SCC. The findmg of perineural and 
vascular invasion ate bad prognostic features for recurrence 
and metastasis in any form of cutaneous SCC 

Dierential Diagnosis 
The differentlation of SCC from keratoacanthoma is of 
academic interest in most cases as slmple surgical excrslon is 
performed on most of these lesrons. However, if nonsurgical 
modalities are contemplated, a biopsy confirming the diag- 
nosis of keratoacanthoma is recommended. In the setting of 
immunosuppression, keratoacanthoma-like lesions should be 
managed as SCCs.The rapid growth and presence of a mlled 
border with a keratotic central plug suggest the diagnosis of 
keratoacanthoma, as does explosive growth. An early SCC 
may be confused with a hypertrophic actinic keratosls and 
indeed the two may be indistinguishable clinically. Bropsy 
to include the base of the lesion is necessary to make the 
diagnosis. 

Pseudoepitheliomatous hyperplasia must be distinguished 
histologically from true SCC. Marked pseudoepithelioma- 
tous hyperplasia may be seen m granular cell tumor, hmmo- 
derma, blastomycosis, granuloma inguinale, and chronic 
pyodermas. It is frequently mlstaken for SCC in chronic 
stasis ulcers, ulcerations occurring in thermal burns, lupus 
vutgans, leishmaniasis, and even rn spomtrichos~s. Pseudo- 
eplthellomatous hyperplasia (PEH) arises from adnexal 
structures as well as the surface epidermis. Hyperkeratosis 
and hypergranulosis of adjacent hair follicles 1s often present. 
Strands of epidermal cells may extend into the reticular 
dermis and commonly trap elastlc fibers, a Fmdlng also seen 
In keratoacanthoma, but rarely in conventidna1 SCCs. A 
potential d~agnostic pitfall is the presence of benign PEH 
adjacent to and overlying invasive SCC. This is particularly 
common in lesions that have been picked or scratched. 

Metastases 
The rate of SCC metastasis from all skln sites ranges from 
0.5% to 5.2%. Careful attention should be paid to regional 
lymph nodes draining the site of the SCC. These should be 
exammed at the time of the initial evaluation when the 
suspicious lesion is identified and at the regular visits which 
follow the treatment of the SCC. Risk factors for local 
recurrence and metastasis include: 1) treatment w ~ t h  a 
modality that does not check the margins of the specimen 
(such as cu~ettage and desiccation, cryotherapy or  radiation): 
2) recurrence after prior treatment; 3) location (temples, 
scalp, ear, lip); 4) size; 5) depth; 6) histologic differentiation; 
7) histologic evidence of perineural rnvasion; 8) histologic 
evidence of desmoplastic features; 9) precipitating factors 
other than UV light; and 10) host immunosuppression In 
reference to metastatic disease, the highest rates occur from 
scars (37.9%), the 11p (13.7%), and the external ear (8.8%). 
Risk of metastasrs rises for lesions larger than 2 cm in diam- 
eter, skin lesions deeper than 4 mm, and lip lesions deeper 
than 8 mm. Patients with perineural spread have a local 
recurrence rate of 47.2% and a metastatic rate of 34.8%. 
Desmoplast~c SCCs are six times more likely to metastasize 
than other h~stologic patterns, excluding neurotropic forms. 

Patlents with SCC are at increased risk of developing 
other malignancies, such as cancers of the respiratory organs, 
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VERRUCOUS CARCINOMA (CARCINOMA 
CUNICULATUM) 
Verrucous carcinoma i s  a distinct, well-differentiated variety 
of SCC. I t  affects mostly elderly men. The primary charac- 
teristic of these lesions i s  their close resemblance, clinically 
and histologically, to a wart.The lesions present as a bulbous 
mass with a soft consistency and often multiple sinuses 
opening to the surface, resembling "rabbit burrows." Lesions 
of this type are most common on the sole, but also occur i n  
the genital area (giant condyloma of Buschke and 
Lowenstein), on the sacrum, and in  the oral mncosa. I n  some 
cases, as in  the Buschke-Lowenstein tumor, verrucous 
carcinomas are induced by HPV. These HPV may be of the 
"low-risk" types, such as HPV-6 or -11, or the high-risk 
types, such as HPV-16. In other cases no HPV can be found 
and pressure or other fact013 (but not U V  light) are felt to 
play a role. The natural history i s  of a slow-growing and 
invading mass that over years may invade the bony structure 
beneath the tumor. 

Histologically, the lesion shows a characteristic picture 
of bulbous rete ridges that are topped by an undulating 
lceratinized mass. The squamous epithelium i s  well- 
differentiated and cytologic atypia i s  minimal.The cytoplasm 
is  often apple pink and may have a glassy appearance. The 
tumor border i s  smooth and bulldozing, rather than spiky 
and infiltrative. 

Excision is the best treatment and Mohs microsurgely may 
be a helpful technique. Radiotherapy may induce anaplastic 
transformation and i s  best avoided if other treatment options 
exist. Lymph node metastasis i s  rare and the prognosis i s  
favorable when complete excision i s  accomplished. I n  SCC 
of the penis derived from verrucous forms, the prognosis is 
much better than other causes of penile SCC. 
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tumor necrosis factor u receptor I~GI -FD fusion complex Fig. 29-24 Bowen's disease. 

BOWEN'S DISEASE (SQUAMOUS CELL 
CARCINOMA IN SITU) 
Bowen's disease is an intraepidermal SCC that probably 
arises from adnexal epithelium and invades the adjacent 
epidermis. It may ultimately become invasive.When it does, 
it tends to behave like an anaplastic adnexal carcinoma. 

Clinical Features 
Bowen's disease may be found on any part of the body as an 
erythematous, slightly scaly and crusted, noninfiltrated patch 
from a few millimeters to many centimeters in diameter (Figs 
29-24 to 29-26).The Iesion is sharply defined.The scale may 
be pronounced enough for the lesions to be mistaken for 

may psoriasis be mistaken or the plaque for a broad may have sessile a stuck-on seborrheic appearance keratosis. and k 29-25 Bo "._.. _ . ;  e, 
As the lesion slowly enlarges, spontaneous cicatrization 

may develop in portions of the lesion. When the intra- 
epithelial growth becomes invasive, the lesion may appear 
ulcerated and fungating. The squamous carcinoma that 
evolves from Bowen's disease tends to be more aggressive 
than SCC arising in actinic keratosis. When SCC in situ 
occurs as a velvety plaque on the glans penis it is referred to 
as erythloplnsia of Queyrat.  

Etiology 
Bowen's disease affects mostly older white men in whom the 
lesions occur primarily on sun-exposed surfaces. Most patients 
with Bowen's disease have chronic sun damage. Chronic 
arsenism produces Bowen's disease in non-sun-exposed sites 
and a history of exposure to arsenic should be sought when 
Bowen's disease is found on the palms, soles, and covered 
nongenital sites. High-risk HPV types (HPV-16, -18, -31, and 
-35) have been implicated in lesions involving the periungual 
and genital regions. 

Histopathology 
The atypical keratinocytes may invade the adjacent 
epidermis in a buckshot or clonal nested pattern. With time, 
they may replace the entire epidermis, often with deep full- 
thickness ~nvolvement of adnexal structures. The epidermxs 
shows hyperkeratosrs, parakeratosis, and broad acanthosis or 

kg. 29-2b aowen s olsease. 

anastamosis of adjacent rete ridges. Epidermal maturation is 
absent, so the epidermis appears disorganized, and individ- 
ually keratinizing cells and atypical cells are seen at all levels 
of the epidermis. There is, however, a sharp delineation 
between dermis and epidermis, and the basement membrane 
is intact. The upper dermis usually shows a chronic inflam- 
matory infiltrate. Although the cells tend to be anaplastic 
with a high nuclear-to-cytoplasmic ratio, variants with 
smaller nuclei and abundant cytoplasm exist and transitional 
areas between the patterns may be seen. 



Differential Diagnosis 
Bowen's disease is frequently misdiagnosed as psoriasis, 
superficial multicentric BCC, tinea corporis, nummular 
eczema, seborrheic keratosis, and actinic keratosis. F'aget's 
disease, especially the extramammary type, not only 
clinically but also histologically may mimic Bowen's disease. 
There is no dyskeratosis in Paget's disease and the inter- 
vening nonvacuolated epidermal cells are not atypical in 
F'aget's disease. Stains tor mucin and carcinoembryonic 
antigen are positive in Paget's disease and negative in 
pagetoid Bowen's disease. Bowen's disease may be heavily 
pigmented, especially when occurring in the anogenital 
region. Lesions of bowenoid papulosis show a histologic 
spectrum from genital warts with buckshot atypia to full- 
thickness atypia indistinguishable from Bowen's disease. If 
the lesions are multicentric and behave like genital warts, the 
term bowenoid papulosis may be applied. Treatment is 
guided completely by the clinical pattern. Since genital SCC 
is induced by high-risk HPV, bowenoid papulosis represents 
the initial clinical lesion in the progression from HPV 
infection to carcinoma. There is no clear boundary where 
bowenoid papulosis stops and SCC in situ begins. 

Treatment 
Topical treatment of SCC in situ with ctyotherapy and 
topical 5-FU has been disappointing due to a high rate of 
recurrence. Iontophoresis will enhance Ule response to 5-FU, 
but is not commonly performed by dermatologists. Imiquimod 
5% cream applied once a day for up to 1 6  weeks seems to 
be effective enough to recommend it as a therapeutic option. 
Response rates have been as high as 90% in limited series. It 
may allow treatment of large lesions which might be difficult 
to approach surgically. The combination treatment with 
imiquimod 5% cream three times a week and 5% 5-FU 
twice a day (except at the times of the imiquimod 
application) has also been reported as effective. 

Simple excision of small lesions is a reasonable treatment 
option. Large, ill-defined lesions, or  lesions in which 
preservation of normal tissue is critical, are indications for 
Mohs microsurgery. Other surgical techniques to treat SCC 
in situ are described in Chapter 37. Curettage and desicca- 
tion may also be performed, but recurrence may occur if the 
extension down the follicles is not eradicated. Lesions of the 
lower legs are particularly problematic, as they are often 
multiple, and in the elderly are often found in conjunction 
with significant venous insufficiency. Any form of therapy 
may result in chronic leg ulceration in this setting. Consid- 
eration should be given to using a compression bandage after 
surgery identical to one applied to a chronic leg ulcer. This 
may prevent ulceration. 
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ERYTHROPLASIA OF QUEYRAT 
Erythroplasia of Queyrat is SCC in situ of the glans penis 
or prepuce. SCC in situ on the penile shaft also occurs and 
is probably similar. Both conditions are caused by high-risk 
HPV types (16,18,31,35). Clinically, etythruplasia of Queyrat 
is characterized by single or multiple fued, well-circumscribed, 
erythematous, moist, velvety or smooth, red-surfaced 
plaques on the glans penis (fig. 29-27). Uncircumcised men, 
usually over age 40 are most commonly affected, and when 
Bowen's disease affects the penile shaft it is usually distally 
under the foreskin.The differential diagnosis includes Zoon 
balanitis, candidiasis, penile psoriasis, irritant balanitis, and 
F'aget's disease. A biopsy is usually indicated to confirm the 
diagnosis. Since red lesions on the glans of elderly un- 
circumsized men are common, the following factors suggest 
a biopsy is indicated: 1) the lesion is fixed (does not move or 
resolve); 2) the patient lacks other stigmata of psoriasis 
or another skin disease that could affect the glans penis; 3) 
the patient's sexual partner has cervical dysplasia; and 4) the 
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lesion does not resolve with effective topical therapy for irritant ~ i g .  29-28 Zoon 
halanitis, candidiasis, and psoriasis. Once the diagnosis of balanitls, flxed red 
SCC in situ of the penis is made, the patient's sex partner(s) papule on the glans 

penis should be referred for evaluation. Sexual partners of men indistinguishable 
with SCC of the penis are more likely to develop preinvasive from erythroplasia 
and invasive cancer of the cervix or anus. of Queyrat. 

Progression to invasive SCC is more common in erythro- 
plasia of Queyrat than in Bowen's disease of the nongenital 
skin, and the resulting SCCs are more aggressive and tend 
to metastasize earlier than those that develop in Bowen's 
disease of the nongenital skin.There is no evidence of an in- 
crease in internal malignancy in patients with erythroplasia. 

Topical therapy can be effective in the treatment of erythro- 
plasia of Queyrat and has the advantage that it can identify 
and treat areas not.visible clinicall~Topical5% 5-FU cream 
applied once a day under occlusion (with the foreskin or a 
condom) can be effective. It will induce a brisk reaction and 

. . superficial erosion, which can be uncomfortable. Treatment 
is continued for 3 to 12 weeks, depending on the response. 
Imiquimod cream 5% applied between once a day and three Histologically, the epidermis is atrophic with flattened 
times a week will similarly induce a significant reaction, but diamond-shaped keratinocytes and mild spongiosis. In the 
a f t e ~  3 to 12 weeks may clear the lesion. Careful follow-up papillary dermis a band of infiltrate consisting almost exclu- 
is required, especially for the first few years. Surgical modal- sively of plasma cells is present. Dilated vessels are also seen. 
ities such as excision, laser treatments, and photodynamic This picture is strikingly different from that of the main 
therapy are reserved for cases failing topical treatments. clinical differential diagnosis, erythroplasia of Queynt, in 
Radiation therapy can also be effective, which the epidermis is principally involved, with atypia of 

keratinocytes throughout the entire epithelium. HPV has not 
been detected.Topical steroids, alone or in combinat~on w ~ t h  Ariette JP: Treatment of Bowen's disease and erythroplasla of treatment, are helpful. Circumcision may be Queyrat. Br J Dermatol 2003;149:43. 

Danielsen AG, et ai: Treatment of Bowen's d~sease of the penis curative. Laser ablation can also be effective. 
wlth im~quimod 5% cream, Ciln Exp Derrnatol 2003;28:7. 

Orengo I ,  et al: Treatment of squamous cell carcinoma in situ of Alber t in l  JG, etai: Zoonrs balanitis treated with erbium:YAG laser the penis with 5% imiquimod cream: A case report, J Am ablation, Lasers Surg Med 2002~30:123, Acad Dermatol 2002;47:S225. Ferrandiz C, et al: Zoon's balanitis treated with circumcision. J Schroeder TL, Sengeimann RD: Squamous cell carcinoma in Dermatol Surg Oncoi 1984;10:622, situ of the penis successfully treated with imiquimod 5% Kiene P, et al: No evidence of human infection in cream. J Am Acad Dermatol 2Q02;46:545. balanitis circumscripta plasmaceiluiaris Zoon. Acta Derm 
Venereoi 1995:75:496. 

BALANlTlS PLASMACELLULARIS (ZOON) 
Balanitis plasmacellularis is also known as balanoposthitis 
chronicn circumscripta plasmncellularis, It is a benign inflam- 
matory lesion characteristically with a plasma cell infiltrate. 
The plasma cell infiltrate, while characteristic, may not be 
present in all lesions of this type, and in fact, some reseamhels 
feel there is a spectrum of histology in idiopathic, benign, 
nonscarring balanitis, from lesions containing few plasma 
cells to lesions containing many plasma cells. Clinically, 
Zoon balanitis is characterized by a red patch, which is 
usually sharply demarcated and usually on the inner surface 
of the prepuce and the glans penis (Fig. 29-28).The lesion is 
erythematous, moist, and shiny. It occurs as a single lesion, 
but it may consist of several confluent macules. It is asympto- 
matic and does not produce inguinal adenopathy. Un- 
circumcised men from ages 24 to 85 are most often affected. 

Vulvitis chronica plasmacellularis is the counterpart of 
balanitis in women. The vulva shows a striking lacquer-like 
luster. Erosions, punctate hemorrhage, synechiae, and a 
slate-to-ochre pigmentation may supervene, 

Plasmacytosis circumorificialis is the same disease on the 
oral mucosa, lips, cheeks, and tongue, clinically suggestive 
of scc. 

Retamar RA, et al: Zoon's balanitis: presentation of 15 patients, 
five treated with a carbon dioxide laser. Int J Dermatol 2003: 
42:305. 

Saiopek TG, etal: Vulvitis circumscripta plasmacellularis (Zoon's 
vuivitis) associated with autoimmune poiyglanduiar endocrine 
failure. Br J Acad Dermatol 1996;135:991. 

Tang A, eta!: Plasma cell balanitis of Zoon: response to Trimovate 
cream. int J STD AIDS 2001 ;12:75. 

PSEUDOEPITHELIOMATOUS KERATOTIC 
AND MICACEOUS BALANlTlS 
Pseudoep~theliomatous keratotic and micaceous balanitis was 
descr~bed by Lortat-Jacob and Civatte in 1966. The lesions 
occumng on the glans penls are verrucous excrescences wlth 
scal~ng. Ulcerations, cracking, and fissunng on the surface of 
the glans frequently are present. The keratotic scale IS usually 

1 
m~caceous and resembles psorias~s. Most patients are I 
over the age of 50 and frequently have been c~rcumcised for 
phlmosis in adult life. 

Histologically, there is marked hyperkeratosis and 
parakeratos~s, as well as pseudoepitheliomatous hyperplasia. 
Acanthotic masses give rlse to a crater-like configuration. 
HPV has not been detected.Th~s is probablybest considered 
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ng. 29-29 PagetB disease of the breast. I 
as a form of vermcous cartinoma. The treatment 1s usually 
surgical and might include Mohs microsurgery. Topical 5-FU 
has been effective, but the hyperkeratotic scale may make 
penetration suboptimal. I f  toptcal chemotherapy is utilized, 
post-treatment biopsies are recommended. 

Child FJ, et al: Vermcous carcinoma arismg in pseudoepltheiio- 
matous kwatotic and rnicacews balanita, wthol~t ev~dence 
of human paplllomavirus. Br J Dermatol 2000;143:183. 

Ganern JP, et ai' Pseudo-epitheliomatous keratotic and 
micaceous balanitis. J Urol 1999;161:217. 

Zawar V, et al: 'Watering-can penis" In pseudoepithel~omatous, 
keratotic and micaceous balantitls. Acta Derrn Veneraol 
2004;84:329. 

PAGET'S DISEASE OF THE BREAST 

Clinical Features 
Paget's disease of the nipple is characterized by a unilateral, 
sharply marginated, erythematous, and at times a crusted 
patch or plaque affecting the nipple and occasionally the 
areola (Figs 29-29 and 29-30). In the course of months or 
years it may become infiltrated and ulcerated.The nipple may 
or  may not be retracted. A subjacent mass and ipsilateral 
axillary adenopathy may be palpable. There is virtually 
always an invasive or in-situ ductal adenocarcinoma of the 
affected breast. 

Histopathology 
Paget's disease 1s characterized by the presence of Paget 
cells: lame, round. aale-stainma cells with lame nuclei. Inter- 

ng. 29-30 Paget's 
disease of the 
breast. 

and stains with CAM 5.2 and CK 7.This sta~ning profile and 
negabvify for S-100 and cytokeratins 516 allow clear distinc- 
bon from pagetoid melanoma and pagetoid Bowen's disease. 
TheToker cell, a normal clear cell of the breast, stains similarly 
and is proposed as the precursor cell of Paget's disease. Clear 
cell papulosis is an inhepidermal pmliieration of benignToker 
cells. Lack of atypia distinguishes it from Paget's disease. 

Diagnosis 
The presence of unilateral eczema of the nipple recalcitrant 
to simple treatment is suspicious for F'aget's disease and the 
lesion should be biopsied. The piesenee bf bilateral lesions 
suggests a benign process, usually atopic dermatitis. Papillary 
adenoma of the nipple cltnically resembles Paget's disease, 
but on biopsy shows a papillary and adenomatous growth in 
the dermis with connection to the surface.There is a lining of 
apocrine-type secretory epithelium. Hyperkeratosis of the 
nipple and areola may occasionally be unilateral, but h~sto- 
logically reveals only hyperkeratosis, acanthosis, and papillo- 
matosis. Clear cell papulosls of the skin presents with 
scattered, white, flat-topped lesions dlstnbuted on the lower 
abdomen and along the milk line in otherwise healthy 
children (adult cases are very rare). Histologic examination 
reveals bemgn pagetoid clear cells in the basal layer. The 
clear cells are AEl positive and CAM5.2 pasitwe, suggesting 
they derive from glandular secretory cells. - .  . * - - 

cellular bndges are absent.The cells appear singly or  in small 
nests between the squamous cells. Usually, acanthosts 1s Treatment 
present, the granular layer is presewed, and there 1s no pam- Patients with Paget's disease of the breast should be  referred 
keratosis, but atypical cells may be "spat out" into the stratum to a canter with expertise in the management of breast cancer. 
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EXTRAMAMMARY PAGET'S DISEASE 
Extramammary Paget's disease (EMPD) presents most 
commonly as  a uiifocal process, but mult~focal les~ons 
may occur. Les~ons typ~cally affect apocrine sites, ln~ludlng 
the groin (vulva, scrotum, perianal, penis, Inguinal folds) 
(Fig. 29-31) and axllla, but rare cases can affect other anato- 
mic locat~ons. EMPD typically affects persons older than 50. 
The lesions of extramammary Paget's disease are clin~cally 
sim~lar to those of Paget's disease, but often go undiagnosed 
longer as they are initially misdiagnosed as pruritus ani, a 
fungal infection, or intertrig0.A nonhealing banal eczematous 
patch persisting in the anogenital or axillary region should 
raise concern for EMPD. Intense pruritus is common. Bleed- 
ing is a late sign. Lesions may simulate Lichen simplex 
chronicus or  leukoplakia. 

Extramammary Paget's disease can be divided into four 
foms: 1) primary EMPD (arising intraepidermally); 2) 
EMPD associated with an underlying apocrine carcinoma; 3) 

malignancy; and 4) EMPD associated with an underlying 
carcinoma of the genitourinary tract.The majority of patients 
with EMPD do not have underlying carcinoma and the 
process apparently begins as an intraepidemal neoplasm, 
which can then invade (invasive EMPD). The clinical 
appearance of all types of EMPD is identical. 

Histologically, the findings are similar to those found in 
mammary Paget's disease: hyperkeratosis, parakeratosis, 
acanthosis, and the pale, vacuolated Paget cells in suprabasilar 
levels of the epithelium. Histologic staining cannot distinguish 
Paget's disease of the breast and EMPD due to iutraepi- 
dennal or  underlying apocrine carcinoma. Cytokeratin 
staining is unable to clearly distinguish forms of EMPD, 
except that CK 20 stains cases of EMPD with underlying 
transitional carcinoma (but not cases of primary EMPD), and 
PSA (prostate specific antigen) may stain cases of EMPD due 
to underlying prostate cancer. The mi~cin core proteins may 
be used to distinguish other forms of EMPD. Mammary 
Paget's disease stains positively for MUCl (mammary type 
apomucin), but negative for MUC2 (intestinal type mucin) 
and MUC5AC (gastric surface mucin). Vulvar EMPD with 
underlving apocrine carcinoma stains in a pattern similar to 
mamma$%get's dlsease (some of these cases may represent 
"extramammary breast cancer"). Les~ons of pe~ianal EMPD 
and underlying gastmtntestinal adenocarcinomas staln wlth 
MUC2, but only variably w ~ t h  MUCl or MUCSAC. EMPD 
with no underlying carcinoma (pr~mary EMPD) are MUCl+, 
MUC2-, and MUC5ACt. 

EMPD can remain within the epithelium or "mvade" the 
dermis. "Invas~ve" EMPD has a high rate of metastases and 
a very poor prognosis. Sentinal node examlnatlon of patients 
wmth "invasive" EMPD should be cons~dered as it uredicts 
the risk for metastases. 

Surgical removal is the treatment of choice, which may 
requlre Mohs microsurgery. Despite what appears to be 
adequate margins, recurrence rates are high because of the 
multifocal nature of extramammary Paget's disease. The re- 
currence rate following m~crograph~c surgery exceeds 25%. 
One case of scrota1 EMPD responded to ~m~quimod 5% cream 
applied daily. Radiat~on therapy, photodynamic therapy, and 
laser treatments have also been used. 
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It is unclear if surgery improves outcome. Adjunctive chemo- 
Merkel Cell Carcinoma (Trabecular Carcinoma) therapy may provide some benefit in patients with high-risk 
Merkel cell carcinoma (MCC) was first described by Toker in disease, using synchronous chemoradiotherapy and adjuvant 
1972.The cell of origin is felt to be the Merkel cell, a slow- chemotherapy.Treatment of patients with stage 111 disease is 
acting mechanoreceptor in the basal layer of the epidermis. palliative. 
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SEBACEOUS NEVI AND TUMORS 

Nevus Sebaceus (Organoid Nevus) 
Nevus sebaceus of Jadassohn occurs in approximately 3 in 
1000 neonates. It presents as a sharply circumscribed, 
yellow-orange, hamartoma varying from a few millimeters 
to several centimeters in size. These lesio~ls are usually 
solitaiy, congenital, and linear in configuration. The scalp 
is the most common location (50%), but other areas of the 
head and neck (45%) are also common. The trunlc is in- 
volved in 5% or less of cases.The lesions persist throughout 
life and are usually alopecic. In childhood they are slightly 
papillated or velvety, but in adulthood, with hyperplasia of 

...- .,,,.,,,, ,.,.. lents, the lesions become more elevated 
and cerebriform (Rgs 29-32 and 29-33). Numerous neo- 
plasms, most of them adnexal, have been described arising in 
nevus sebaceus. The most common tumors are trichoblas- 
toma and syringocystadenoma papilliferum, each occurring 
in about 5% of nevus sebaceus. Both of these tumors present 
as new, often pigmented, papules or nodules arising in the 
nevus sebaceus. BCC is uncommon, occurring in less than 
1% of lesions. Many cases previously diagnosed as BCC are 
actually trichoblastomas. Many ol  the tumors are difficult to 
classify precisely as a well-described entity. Development 
of benign tumors occurs in less than 5% of nevus sebaceus 
before the age of 1 6  and malignant tumors are rare in child- 
hood or adolescence.lhe risk for tumor development increases 
with age. Rarely, aggressive malignant adnexal neoplasms may 
arise. Familial cases have been described and a paradominant 
pattern ol  ttxnsmission has been suggested. 

Nevus sebaceus may be associated with multiple internal 
abnormalities, making it one of the cutaneous abnormalities 
to be included within the epidermal nevus syndrome (see 
above). In cases of nevus sebaceus syndrome, the nevus 
sebaceus is usually on the scalp, linear, and of larger size 
(several centimeters). 

Histologically, in prepubertal lesions, the epithelium is 
acanthotic and papillomatous. Pilosebaceous structures are 
immature and resemble the fetal pilar germ. After puberty, 
the epidermis is more hyperplastic and at times papilloma- 
tous. It may resemble a sehorrheic keratosis, acanthosis 
nigricans, or have features of an epidermal nevus. Sebaceous 
glands are usually abundant, placed high in the dermis, and 
connect directly to the epidermal surface, but may be par- 
tially lipidized near puberty. Follicular structures, if present 
are usually vellus or partially formed. Apocrine glands are 
present in about half of the lesions. The dermis is thickened 
with increased vascularity and fibrous connective tissue. 
Mature lesions have been described as broad, bald, bumpy 
(papillomatous), and bubbly (sebaceous). 

Although the risk of development of malignancy exists, it 
is small, and virtually always occurs after adolescence. For 



this reason, surgical removal can be delayed unbl adulthood, but they immedmately recur when it IS stopped, so it is 
when the oatient can make an rnformed decision reeardine orobablv not ~ndicated for this condition. - - .  
removal. If the les~on leads to disfigurement, stigmat~zation, 
or  symptomatology, it may be removed at any age. 
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Sebaceous Hyperplasia 
T h ~ s  condition is especially common in persons with 
significant chronic sun exposure.The age of onset IS usually 
past 40. The areas of predilection are the forehead, infra- 
orbital reglons, and temples. The lesions are small, cream- 
colored or yellowmsh umbilicated papules 2 to 6 mm in 
d~ameter. Unusual sites may be affected, such as the areolas, 
nipples, penis, neck, and chest, where they occur as solitary 
lesions, clustered papules or  beaded lines. Prominent 
sebaceous hyperplasia occurs in 10% to 15% of patients 
taking cyclospor:n and may involve ectopic sites such as 
the oral mucosa. It often appears many years after the cyclo- 
sporin is begun. Histologically, the sebaceous glands are 
hypertrophied, with normal-appearing acini, The glands are 
multilobulated, each dividing into other lobules to produce a 
cluster resembling a bunch of grapes. Clinically, they may 
mim~c an early BCC 

Premature sebaceous hyperplasia, also known as familial 
presenile sebaceous hyperplasla, presents with extensive 
sebaceous hyperplasia with onset at puberty and worsening 
with age. Famillal patterns have been reported, inherited in 
an autosomal-dominant fashion. It ~nvolves the face, neck, 
and upper thorax but spares the periorificlal regions. 

Treatment is solely for cosmetic purposes and employs 
electrosurgery, laser treatment, photodynamic therapy, or 
even shallow shave biopsy. Isotretinoin will reduce lesions, 
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Sebaceous Adenoma 
This slow-gfww~ng tumor usually presents as a plnk, flesh- 
colored, or yellow papule or nodule. It occurs primarily on 
the head and neck in the elderly. Histologically, the tumor is 
composed of mulbple sharply marginated sebaceous lobules. 
Each lobule has a basal layer of darker germinative cells, 
but the rnatr~ratlon IS not as well-developed as in a normal 
sebaceous gland. Multiple openings directly to the overlying 
epidermis may be found Sebaceous adenoma may be a 
cutaneous marker of the Muir-Torte syndrome and immuno- 
histochemical starning for MLH-1 and MSH-2 may be used 
to demonstrate microsatellite instab~lity. 

Sebaceoma (Sebaceous EpFithelioma) 
Clmnically, sebaceomas have the same morphologic charac- 
teristrcs as BCCs They appear as yellow or orange papules, 
nodules, or plaques, usually on the scalp, face, and neck. 
They may be associated w ~ t h  Muir-Torre syndrome. Histo- 
logically, the tumor consists of oval nests of irregularly 
shaped basaloid cells with differentiation toward sebaceous 
cells. Also, there may be cystic spaces containing vacuolated 
amorphous material. 

Sebaceous Carcinoma 
This rare carcinoma most frequently arises on the eyelids 
from the membomian or Zeis glands. It usually appears in the 
tarsal region of the upper eyelids (75%) and represents 1% 
or more of eyelid malignancies. It frequently is misdiagnosed 
as a chalazion, delaying appropriate treatment. The scalp, 
other areas of the face, and the trunk are the next most 
common areas ~nvolved. Rarely, it has been reported to 
lnvolve the feet, external genitalia, and the oral mucosa 
Fatal metastatic disease occuis in up to 30% of eyelid cases 
and the 5-year survival for this tumor is 80%. Sebaceous 
carcinomas arising in nonocular locations can also 
metastasize, usually to regional lymph nodes. Sebaceous 
carcinoma may be seen in MuirTorre syndrome (Fig. 29-34). 

Histologmcally, the tumor is composed of lobules or sheets 
of cells which extend deeply into the dennls, subcutaneous 
fat, or muscle. The tumor cells are pleomorphic and show 
various degrees of sebaceous differentiation, manifested by a 
vacuolated rather than clear cyt6plasm. Undifferentiated 



ng. 29-34 Sebaceous carcinoma in a patient with Muir-Torre 
syndrome. 

cells with mitotic figures can be found.The cells vary greatly 
in size and shape.A characteristic feature in ocular tumors is 
pagetoid or bowenoid spread of the tumor onto the over- 
lying conjunctiva or skin. Sebaceous differentiation may be 
minimal in this in situ component, leading to the misdiagnosis 
of SCC in situ.Treatment is surgical with Mohs' microsurgery 
having had good results in some cases. Given their extent, 
oculoplastic reconstruction is usually required. In extra- 
ocular cases, complete excision, as for an adnexal carcinoma, 
and careful follow-up is recommended. 

Muir-Torre Syndrome 
Sebaceous tumors of the skin were h t  reported by Muir in 
1967 and Torre in 1968 to be associated with the develop- 
ment of internal malignancy, a combination that has been 
called the Muir-Tom syndrome. The internal tumors often 
occur a decade or two before the cutaneous lesions, but may 
occur before or simultaneously with the internal malignancies. 
The age of presentation of the internal tumors is variable, 
even within the same kindred. Exacerbation of the syndrome 
occurs with immunosuppression. 

The most common malignancy is colonic adenocarcinoma, 
but neoplasms of the genitourinary tract may also occur.The 
visceral tumors are malignant or premaliguant, but may not 
behave as aggressively as predicted. Muir-Torre syndrome 
is allelic to hereditary nonpolyposis colorectal cancer syn- 
drome. The cutaneous lesions may be sebaceous adenomas, 
sebaceomas, sebaceous carcinomas, or keratoacanthomas. 
Cystic sebaceous neoplasms are seen only in patients with 
Muir-Torre syndrome. Since sebaceous neoplasms are very 
uncommon, even the presence of one of these lesions should 
trigger an evaluation for Muir-Torre syndrome. In one study, 
60% of patients with a sebaceous neoplasm were found to 
have Muir-Torre syndrome. 

The genetic basis of Muir-Torre syndrome is an inactivat- 
ing germline mutation of the DNA mismatch repair genes, 
very commonly MSH-2 and at times MLH-1, resulting in 
microsatellite instability. Loss of expression of MSH-2 or 
MLH-I can be demonstrated in associated neoplasms by 
means of immunohistochemical staining. Since the genetic 
defects and the presence of microsatellite instability can be 
detected in routinely processed pathology specimens, the 
diagnosis can be c o n k e d  from both skin biopsies and any 
visceral tumors removed from the patient. Once the diag- 
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nosis is confirmed, the patient and hislher genetically-related 
family members should be appropriately screened for the 
presence of the mutation and for underlying malignancies. 
Genehc counseling should be provided. 

Surg~cal excision of cutaneous lesions is recommended. 
Grossly involved lymph nodes should also be exc~sed. Patients 
have responded well to 40 mglday of isotretinoin and may 
continue to experience good results with doses as low as 
10 mglday. Patients with this syndrome should have regular 
examinations for gastrointestinal and genitourinary cancer, 
including annual colonoscopy beginning at age 25 and first 
morning urine for cytology. Asymptomatic relatives should 
also he counseled and evaluated. 
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SWEAT GLAND TUMORS 

Syringoma 
Syringoma are very common neoplasms demonstrating 
sweat duct differentiation.They present as small papules 1 to 
3 mm in diameter. The may he yellow, brown, or pink. They 
are virtually always multiple and most frequently occur on 
the eyelids and upper cheeks (Fig. 29-35). They are dupro- 
portionately common in these sites in Japanese women. Other 
sites of involvement include the axillae, abdomen, forehead, 
penis, and vulva. Gen~tal synngomas may cause genital 
pruritus and be mistaken for genital warts. Rarely they may 
be unilateral or linear. Symmetrical distal exrremity involve- 
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comma-TZe ta% to pro8uce a rEEnct?ve pi-cfure, resembl~n~ 
tadpoles or the pattern of a paisley tie.There is a dense fibrous 
stroma. At times the cells of the syringoma have abundant 
clear cytoplasm which represents accumulated glycogen. 
This has been called "clear cell syringoma" and is often asso- 
ciated with diabetes mellitus. Syringomas stain positive for 
EKH-6 and CEA, a pattern similar to normal eccrine ducts, 
but are negative for EKH5 and SKH1, which label the ductal 
portions of the eccrine glands. The microscopic differential 
diagnosis of "paisley tie" epithelial islands embedded in a 
sclerotic stroma includes microcystic adnexal carcinoma 
(sclerosing sweat duct carcinoma), desmoplastic trichoepi- 
thelioma, and morphoeiform BCC. 

Treatment is difficult, but many lesions respond to very 
light electrodessication or shave removal. For larger lesions, 
surgical removal may be considered. Fig. 29-35 Syringomas. 

- 
Fig. 29-36 Syringomas. 

ment has also been reported. Eruptive syringomas are histo- 
log~cally identical to syringomas of the eyelid, but appear 
suddenly as numerous lesions on the neck, chest, axillae, 
upper arms, and penumbilically, usually in young persons 
(Fig. 29-36). Many individual case reports document unusual 
clinical variants of syringomas. These ~nclude types limited 
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Baguley SO, Smith ME: Syrhgomata: an unusual differential diag- 
nosis of anooenital warts. Sex Transm Infect 2001:77:292. ~" 

Bal N, et al: Vulvar syringoma aggravated by pregnancy. Pathol 
Oncol Res 2003;9:196. 

Cassarino DS, et al: Puuling penis papules. Int J Dermatol 
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to the scalp, associated with alopecia; a unilateral linear or 
nevoid distribution; those hmited to the vulva or penis; 
those l ~ m ~ t e d  to the distal extremities; and thelichen planus- 
and milia-l~ke types. 

Fam~l~al cases of syringomas occur. In general, except in 
eruptive cases, syringomas develop slowly and persist 
indefinitely without symptoms. Synngomas occur m 18% of 
adults with Down syndrome, particularly females. This is 
approximately 30 times the frequency seen in patients with 
other mental disabilities. 

Histologically, syringomas are characterized by dilated 
cystic spaces lined by two layers of cuboidal cells and epi- 
thelial strands of similar cells. Some of the cysts have small 
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Hidrocystomas 
Hidrocystomas are 1 to 3 mm translucent papules that occa- 
sionally have a bluish tint (Fig. 29-37). They usually are 
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Fig. 29-38 Hidrocystomas 

solitary, occur on the face or scalp, and are more common in 
women. In some patients, multiple lesions may be present 
(Fig. 29-38) and they may be pigmented.They may become 
more prominent during hot weather. Multiple hidrocystomas 
of the eyelids may be found in Schopf-Schulz-Passarge syn- 
drome, an adult-onset form of focal de~mal  hypoplasia. Micro- 
scopically, a single cystic cavity lined by two layers of small 
cuboidal epithelial cells is present. Apocrine differentiation 
in the form of decapitation secretion is common. Lesions 
with papillary proliferations of the lining are classified as 
cystadenomas. Treatment, if desired, is by excision for 
solitary lesions. Laser treatment may be effective. Topical 
atropine ointment 1% or scopolamine cream 0.01% (1.2 mL 
of 0.25% scopolamine eyedrops in 30  g of Eucerin) once 
daily, have been used with variable success in patients with 
multiple lesions. Pupil size may increase with these agents. 
Botulinum toxin may also be effective. 

Bourke .IF, et al: Multiple pigmented eccrine hidmcystomas. J 
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119:1866. 
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2001 :I 37670 

Tanzi E, AlsterTS: Pulsed dye laser treatment of mult~ple eccnne 
hidmcystomas: A novel approach. Dermatol Surg 2001;27:898. 

Acrospiromas (Poroma, Hidroacanthoma 
Simplex, Dermal Duct Tumor, Nodular 
Hidradenoma, Clear Cell hidradenoma) 
Acrospiromas are benign tumors with acrosyringial differen- 
tiation. A poroma presents as a slow-growing, 2- to 12-mm, 
slightly protruding, sessile, soft, reddish tumor that occurs 
most often on the sole (Fig. 29-39) or side of the foot. Palmar 
lesions may also occur and more rarely lesions appear 
wherever sweat glands are found.The lesion will bleed on 
slight t1auma.A distinctive finding is the cup-shaped shallow 
depression from which' the tumor grows and protrudes. 
Poromas tend to occur singly, but multiple lesions may also 
0ccur.A lare variant is called eccrine poromatosis, in which 
more than 100 lesions may involve the palms and soles and 
may be associated with hidrotic ectodermal dysplasia.These 
may represent acrosyringeal nevi. Dermal duct tumors 
present deep nodules that may involve any part of the body. 
Nodular and clear cell hidradenomas are larger nodules that 
often involve the head or neck, hut may occur anywhere. 
Hybrid combinations of different patterns of acrospiroma are 
very common. 

Histologically, poromas demonstrate solid masses of 
uniform, cuboidal epithelial cells with ample cytoplasm and 
focal duct differentiation.The cells are smaller than those in 
the contiguous epidermis and tend to arrange themselves in 
cords and broad columns extending downward from the 
normal epidermis.Areas of clear cell and cystic degeneration 
may be present, and an underlying dermal duet tumor or 
hidradenoma may be present. The surrounding stroma is 
highly vascular with telangieclatic vessels. Hidroacanthoma 
simplex represents an intraepidermal eccrine poroma. They 
resemble clonal seborrheic keratoses except for the presence 
of Local duct differentiation. Dermal duct tumors are - - 

Arch ~enatol2001;137:657. composed of the same small acrosyringeal cells as other 
Gupta S, et ai: The efficacy of electrosurgery and excision in acrospiromas.The cells form small dermal islands with ductal 

treating patients with multiple apocrine hidrocystomas. differentiation.When the cells form a large nodule, the tumor 
Dermatol Surg 2001;27:382. is referred to a s a  nodular hidradenoma.When clear cells and 
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a clear cell hidradenoma. A disttnctive teature ot the latter 
two tumors 1s the presence of areas of eosinophllic hyalized 
stroma. These areas represent a degenerative change of 
vascular walls, and always contain small endothelial-lined 
lumens. The appearance of these areas has been likened to 
that of osteoid stroma. Much of this unique stroma appears 
to represent masslve reduplication of the vascular basement 
membrane. 

The clinical differential diagnosis includes porocarcmoma, 
granuloma pyogenlcum, melanoma (amelanotic and mela- 
notic), Kaposi sarcoma, BCC, and seborrheic keratosls. 
The lesions are benign, but often recur following inadequate 
exusLon. Malignant degeneration may occur, and atypia 1s 
sometimes min~mal within tumors that have metastas~zed. 
For these reasons, slmple complete excision is recommended 
when feasible. 

Malignant Acrospiroma (Malignant Poroma, 
Porocarcinoma) 
This represents the most common form of sweat duct 
carcinoma. Most malignant acrospiromas appear clinically 
simllar to poromas, but may also manlfest as a blue or black 
nodule, plaque, or ulcerated tumor. Porocarcinoma affects 
men and women equally at an average age of 70 years. The 
most frequent sites of involvement are the legs (30%), feet 
(20%), face (12%), thlghs (a%), and arms (7%). Of interest 
is the rare involvement of the palms and soles, despite these 
having the greatest concentration of sweat glands.The average 
age from onset to treatment is 8 years.These tumors are of 
intermed~ate aggressiveness, with metastases usually occur- 
ring to regional lymph nodes and less commonly hemato- 
gentously. 

Histologically, the tumor may be seen adloinlng benlgn 
acrospiroma.Atyp~a may be marked or mmirnal, with pleo- 
morphic or monomorphous nucle~ and abundanl or scant 
eoslnophllic cytoplasm. Most commonly, the cells are smaller 
and more basophilic than those in benign acrospiromas 
with a h~gh mitotic rate. Just as in ben~gn acrosplromas, clear 
cell and custic degenerahon may be present. The degree of 
ductal differenhation is variable. The tumors can be deeply 
mfiltratlve. 

Mohs surgery can be a valuable techmque, particularly on 
the f a c e . h  with other cutaneous neoplasms, margins should 
be free of tumor ~slands and tumor stroma to be considered 
negative. 
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sp~radenoma 
Spiradenoma dinlcally presents as a solitary, l-cm, deep- 
seated nodule occurring most frequently on the ventral surface 
of the body, espec~ally over the upper half. Normal-appearing 
skin covers the nodule, which may be skin-colored, blue, or 
pink. Occas~onally, mulhple lesions may be present and may 
occur in a linear or segmental pattern. Lesions may be pain- 
ful, hut not universally. Spiradenoma has a generally benign 
chn~cal course and occurs most frequently between the ages 
of 15  and 35, although it has also been reported in infancy 
and ch~ldhood. Familial cases have been described. Rarely, 
malignant transformation occurs and the subsequent tumor 
may also have features of a cylindroma (spiradenocylindro- 
carcinoma) 

M~croscopically, it demonstrates either a single noduIe or 
mult~ple basophilic nodules within the dermis. Thmor cells 
have httle to no visible cytoplasm. They are often arranged 
in characteristic small rosettes.Three cell types are present: 
cells with large, pale gray nuclei; those w ~ t h  smaller, darker 
gray nuclel; and jet-black lymphocytes peppered throughout 
the nodule. Duct-like structures are often present, as are 
large pink hyallne globules that resemble the bright red 
hyaline basement membrane material that outlines the islands 
of cylmdromas. In fact, spiradenomas and cylindromas 
commonly occur together in the same patient and hybrid 
collision tumors are quite common. 

When painful, eccrine sp~radenoma may be mistaken for 
leiomyoma, glomus tumor, neuroma, and anglol~poma. 
Treatment is simple excis~on. 
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Cylindroma 
Cutaneous cylindroma, also known as dermal eccrme 
cylindroma, occurs predominantly on the scalp and face as a 
solitary leslon. The tuinor 1s firm, but rubbedike, plnkish 
to blue, and ranging from a few mill~meters to several 
centimeters. The solitary cylindroma is considered to be 
nonhereditary and may at times be found in areas other than 
the head and neck. Women are affected more than men. 



The dominantly inheritedform, Bmoke-Spiegler syndrome, 
appears soon after puberty as numerous munded masses of 
various sizes on the scalp. The lesions resemble bunches of 
grapes or  small tomatoes. Somettmes they cover the entire 
scalp llke a turban and are frequently associated with tricho- 
epitheliomas and milia. In the familial form the cylindromas 
may be widespread. This syndrome is due to a mutation in 
the CYLDl gene on chmmosome 16q12-13. 

Histologically, these are cylindrical masses of epithelial 
cells surrounded and segmented by thick bands of a hyaline 
material. Cylindroma may be mistaken for pllar cyst, but the 
distinctive appearance and consistency makes diagnosis easy, 
especially in the multiple type.Treahnent is surgical. 

-- - 
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Mixed Tumor (Chondroid Syringoma) 
Cutaneous mixed tumor is an uncommon skin tumor, re- 
presenting about 1 m 1000 skin lesions elect~vely removed. 
It favors men between the ages of 25 and 65. Mixed tumor 
presents chnically as a firm intradennal or subcutaneous 
nodule, virtually always located on the head and neck.These 
tumors are usually asymptomatic and measure 5 to 30 mm 
in diameter. 

Histolog~cally, nests of cuboidal or  polygonal epithelial 
cells in the dermis give rise to tubuloalveolar and ductal 
structures and occas~onally, kent~nous cysts.These structures 
ale embedded in a matnx varying from a faint, bluish 
chondro~d substance to an acidophilic hyaline material. 
Myoepithelial and llpomatous elements may also be found in 
the tumor, m addition to the chondmid stmma. Ossification 
may occur. The treatment 1s surgical. M~xed tumors may 
also occur in other organs, especially sallvaty glands. Tumors 
with only focal glandular elements, or with no epithelial 
elements, have been called "cutaneous myoepitheliomas." 
They are tumors of the myoeplthelial cells. Myopeithel~al 
cells surround the sweat glands and by thew contraction help 
deliver the product of the glands to the surface. 

Malignant Mixed Tumor (Malignant Chrondroid 
Syringoma) 
Th~s  rare tumor favors the trunk and extremities (whereas 
benign mixed tumor of the slnn favors the head and neck). 
A t  presentation the masses range fmm 1 to 1 0  cm, with a 
median size of 4 cm, and often grow rapidly. The chance of 
metastasis is more than 50%, with a predilect~on for visceral 
spread. Metastases are usually as an adenocarelnoma and the 
chondroid stroma found in primary lesions 1s often not 
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found. Histologic features that distinguish it from chondroid 
syringoma include cytologic atypia, pleomorphism, increased 
mitotic activity, and focal necrosis. Treatment is surgical. 

- 
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Ceruminoma 
Ceruminous glands, modified apocrine glands of the external 
ear, may give rlse to both benign and malignant tumors. 
Thelr distinction may be very difficult, hence both the mal~g- 
nant and benign tumors have been termed ceruminomas.The 
tumors present as a firm papule or nodule in the external 
auditory canal. Ulceration and crust~ng may occur and 
continued growth may obstruct the meatus. 

H~stologically, glands and cysts are present, lined by a 
tuboglandular proliferation w ~ t h  two layers-an inner layer 
of ceruminous cells (contaming cerumen and with decaplta- 
tion secretion) and a basal spindled or cuboidal myoeplthelial 
layer. Treatment is excision, which is curatlve if margins are 
clear. 
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Hidradenoma Papilliferum 
Hidradenoma papilliferum is a benign apouine adenoma 
that is located almost exclusively in the vulvkr and perianal 
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areas. The tumor is covered by normal skln. u n  paipa$on?f 
is a firm papule less than 1 cm in diameter. 

Microscopically, it is encapsulated and lies in the dermis, 
and has no connection with the epidermis. There is a cyst- 
like cavity lined with villi. The walls of the cavity and the 
villi are lined, occasionally with a single layer, but usually a 
double layer of cells-luminal secretory cells and myo- 
epithelial cells. Electron microscopy shows hidradenoma and 
myoepithelial cells, confirming the apocrine origin of hidra- 
denoma papilliferum.This is a benign lesion and the diagnosis 
and treatment are accomplished by excisional biopsy. 

pp -- 
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cystadenoma ~atiilliferum. Ann Clin Lab Sci 2002;32:434. . . 

Syringadenoma Papilliierum Sarlcaoglu H,  et al: A case of syringocystadenoma papilliferum: 
(Syringocystadenoma Papilliferum) an unusual localization on postoperative scar. J Eur Acad 

Dermatol Venereoi 2002;16:534. This lesion develops in a nevus sebaceus of Jadassohn on the Townsend TC, et al: Syringocystadenorna papiiliferum: an 
scalp (Fig. 29-40) or face in about one-third of cases.About unusual cutaneous in a patient, Pediatr 
half are present at birth and approximately 25% arise on the 2004;145:131. 
trunk and ~enital  and inguinal regions during adolescence. - - - - 
The lesions are rose-red papules of firm consistency; they 
vary from 1 to 3 mm and may occur ln groups. Vesicle-like 
~nclusions are seen, pmpoint to pinhead ~n size, filled with 
clear fluid. Some of the papules may be umbilicated and 
simulate molluscum contagiosum. Extensive verrucous or 
papillary plaques may also be present. 

Histologically, the tumor shows ducthke structures that 
extend from the surface epithelium. Numerous pap~llary 
projections may extend into the lumma, which may be cystic. 
The papillary projections are lined by glandular epithel~um, 
often consisting of two rows of cells. The Lumor cells stam 
uasitivelv for carcinoembrvonic antieen. The dermal stmma 

Papillary Eccrine Adenoma (Tubular Apocrine 
Adenoma) 
This uncommon benign sweat gland neoplasm presents clini- 
cally as dermal nodules located primarily on the extremibes 
of black patients, especialIy on the dorsal hand or foot. 
Histolog~c findings consist of a well-circumscr~bed, dermal, 
unencapsulated growth composed of d~lated ducthke struc- 
turcs lined by two or more layers of cells. lnt~aluminal 
papillations may project into the cystic spaces. Because of its 
tendency to recur locally, complete surgical exclsion w ~ t h  
clear margms is recommended. - 

contains numerous plasma cells. Rarely, malignant trans- 
Jackson EM, Cook J. Mohs micrographic surgery of a papillary 

eccnne adenoma. Derrnatol Sum 2002;281168. 

Fig. 29-40 Syringocystadenoma papillrferum. 

Syringofibroadenoma (Acrosyringeal Nevus 
of Weedon and Lewis) 
First described by Mascaro in 1963, four variants of eccrine 
syringofibroadenoma (ESFA) are now recognized: 1) the 
solitary variant; 2) multiple in Schopf syndrome; 3) multiple 
without other skin manifestations; and 4) nonfamilial uni- 
lateral linear type.The solitary type presents frequently as a 
hyperkeratotic nodule or plaque involving the extremities. 
The linear type may he linear, blashkoid, or zosteriform in 
appearance and some cases may represent an acrosyringeal 
nevus. Multiple lesions have been termed eccrii~e syringo- 
fibroadenotnntosis and occur in both variants of hidrotic 
ectodermal dysplasia, Schopf syndrome, and Clouston 
syndrome. The multiple eccrine syringofibroadenomas may 
appear in a mosaic pattern. In Cloflston syndrome, HPV-10 
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has been detected in the tumors. Mult~ple lesions have also 
been reported wilhout any other associated cutaneous h d -  
ings. Many cases represent a reactive epithel~al proliferation, 
whereas othen represent a true neoplasm of acrosyringeal 
cells. Histologically, the strands resemble those of the 
fibroepithelial tumor of Pinkns, but with broader anastomos- 
ing cords without the basaloid buds. "Reactive eccrine syringo- 
fibmadenoma" most commonly occurs on the lower leg and 
may show adjacent changes of an associated dermatosis. 
Carcinomatous transformation of ESFA has been reported. 

--  - -- 
Bjarke T, et al: Carcinoma and eccrine syringofibroadenoma: a 

report of five cases. J Cutan Pathol 2003;30:382. 
Katane M, et a[: Carcinomatous transformation of eccrine 

synngofibmadenoma. J Cutan Pathol2CiW:30:211. 
Kawaguch~ M, et al: Eccrine syringofibroadenorna with diffuse 

plantar hyperkeratosis. Br J Dermatol2003;149:885. 
Stannk TM: Eccrine syringofibroadenoma: multiple les~ons re- 

presentmg a new cutaneous malker of the Sohopf syndrome, 
and solitary nonhereditary tumors. J Am Acad Dermatol 
1 Q97;36:569. 

Trauner MA, et al: Eccrine synngofihmadenoma treated with a 
dual pulse width flashlamp pumped pulsed dye laser. 
Dermatol Surg 1989;25:418. 

Utani A, et al: Reactive eccrine syringofibroadenoma: an 
association with chronic foot ulcer In a patient wcth diabetes 
meillus. J Am Acad Dematol 1089;41:650. 

Microcystic Adnexal Carcinoma (Sclerosing 
Sweat Duct Carcinoma) 
The tumor generally presents as a very slow-growing plaque 
or nodule. It occurs most commonly on the upper lip 
v ~ g .  29-41) or face. Microcystic adnexal carcinomas have 
occurred at sites of prior therapeutic radiation. It is very 
locally aggressive, with local recurrences in 50% of cases. 
Metastasis probably does not occur. Histologically, the super- 
ficial part of the tumor is composed of ducts, keratinous 
cysts, and small cords of cells, superficially resembltng a 
syringoma. The deeper component consists of nests and 
strands in a dense stroma. Perineural Invaston is common 
and may be extensive. This explains the ftequent recurrence 
after inittal excision. Mohs mlcmsurgery is the treatment of 
choice. Radiation treatment of the tumor is ineffective and 
may lead to recurrence with more aggressive behavior. 

Sweat Gland Tumors 669 
- - 

Callahan EF, et al: Microcystlo adnexal carcinoma (MAG of the 
scalp with extensive pilar differentlation. Darmatol Surg 2002; 
28:536. 

Hodgson TA, et al: M~crocystic adnexal carcinoma: an unusual 
cause of swelling and paraesthesia of the lower lip. Oral 
Qncol2003;39:195. 

Leibov~tch i, et al: Micmcystic adnexal carcinoma. Treatment 
with Mohs mlcrugraphic surgery. J Am Dermatoi2005;52:295. 

Ohtsuka H. Nagamatsu S: Micmcystic adnexal carcinoma: 
revlew of 51 Japanese patients. Dermatology 2002:204:190. 

Ong T, et al: Mitmcystic adnexal carcinoma of the eyebrow. 
Qphthal Plast Reconstr Surg 2004:20:022. 

Ozbek C, et at: Mtcmcystic adnexal carcinoma of the external 
ear canal, Otolaryngol Head Neck Surg 2004,130:148. 

Salerno S. Terrill P: Will MAC be back? ANZ J Surg 2003; 
73:830. 

Stein JM, et al: The effect of radiation therapy on microcystic 
adnexai carcinoma: a case report. Head Neck 200325:251. 

"Eccrine" Carcinoma (Syringoid Carcinoma) 
Eccrme carctnoma is rare and presents as a plaque or nodule 
on tbe scalp (Fig. 29-42), hunk, or extremities. Local recurrence 
is common, but metastases are rare. It is coniposed of ducts 
and tubules with atypical basaloid cells. A more cellular 
tumor with numerous tubules and ducts has been termed 
polymoiphcus sweat gland carcinoma. Ovei'lap feahlres 
with micmcystic adnexal carcinoma occur, but in general 
eccnne carcinoma has a less desmoplastic stroma. 

Mucinous Carcinoma 
'Bus tumor is commonly a round, elevated, reddish, and 
sometimes ulcerated mass, usually located on the head and 
neck (75%). Forty percent occur on the eyelid. It grows 
slowly and is usually asymptomatic. Local recurrence is seen 
in 36%, but the rate of metastasis and widespread disse- 
mination is low (15%). Rare tumors on the eyelid (derived 
from the glands of Moll) may express estrogen and pmges- 
terone receptors, analogous to mucinous carcinoma of the 
breast. Mucinous gut carcinomas may also metastasize to 
skin and must be exctuded before diagnosing a primary 
cutaneous mucinous carcinoma. 

Histologically, tumors are characterized by the presence of 
large areas of mudn in which small islands of basophllic 
epithelial cells are embedded (blue islands floating in a sea 
of mucous). Basaloid cells in a cribiform pattern, with duct- 

Fig. 29-42 Eccrine 
carcinoma. 
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llke structures, fs typical. Ihe recommended treatment is may he ?nvorvea. Lesioiis presenf as a mass. widespread 
local surgical excision. metastases occur in at least 40% of cases. 

Marra DE, et a[: Mohs micrographic surgery of primary Brstthauer GL, et ai: Androgen and estmgen meptor mRNA 
cutaneous mucinous carcinoma using immunohlstochemistry status ~n apocrine carcinomas. Diagn Mol Pathol20M;11:113. 
for margin control. Dermatol Surg 2004;30:799. Ch~ntamani, et al: Metastatic sweat gland adenocarcinoma: A 

Mitsui H, et at: Mucinous caminom of the skin could have clmico-pathological dilemma. World J Surg Oncoi 2003;1:13. 
either an eccrine or an apoCrine O m i n .  Br J DermatOf 2004; Kiyohara T, et 81: Apocnne carcinoma of the vulva in a band-like 
151:1285. arrangement with inflammatory and talang~ectatb metastasis 

Terada T, et al; Pnmw cutaneous ~ U ~ ~ O U S  ~arcinoma lnltiali~ vla local lymphatic channels, int J Dematol2003;42:71. 
diagnosed as metastatic adenocarcinoma. Tohoku 4 k p  Med Kuno, Y, et al: Adanocarc~noma with signet nng cells of the axilk: 
2004;203:345. two case reports and review of the ilterature. J Dmatai  

Wako M, st el: Muw'nous carcinoma of the skin with apocnna- iggg;26:390, 
type differentiatiom immunohistochemrcal studies. Am J Shiniaku M, et ai: Apocrine adenocarclnoma of the eyelid with 
Dermatopathol2003;25:66. aggressive biological behavior: report of a case. Pathol lnt 

2002:52:169. 
Aggressive Digital Papillary Adenocarcinoma Sugita K, et al: Primary apocnne adenocarcinoma with neum- 
(Digital Papillary Adenocarcinoma) endocrine differentiation occurring on the pubic Skin. Br J 
This aggresslve malignancy involves the digit between the Dermatol2004;150:371. 
nailbed and the distal interphalangealioint spaces in most Paridaans D, Mooy CM: Apocrine sweat gland c m i n o m  Eye 
cases, or just proximal to this region. It presents as a solitary 2001;15:253. 
dystiC nodule: Ulceration and bleeding can occur and rarely 
the malignancy may be fixed to underlying tissues. Most HAIR FOLLICLE NEVI AND TUMORS 
natipnk are men in their 50s. Metastases occur in about - .. -. . .- .. - . . . . . - - . 
15% of cases, particularly pulmonsry, The tumor is poorly Pilomatricoma (CalciMng Epithelioma of 
circumscribed and com~osed of tubuloalveolar and ductal Malherbe) 
structures with areas of papillary projections. The tumor is Also known as 119aIberbe calcifying e p ~ t h d m u  and prlo- 
positive for S-100, and the cystic contents are posi%ve for rnatrkorna, this benign tumor is derived from hair matrix 
CEA and EM.4. Complete excision is the treatment of cells. It usually occurs as a single lesion which is most 
choice. Cases previously called aggmsive digital papiIlary ~ o m m ~ n l y  found on the hem, neck, ot proximal upper 
"adenoma" are bes* msarded as adenocarcinoma. extremity. Lesions may also be located on the scalp, trunk, - and lower extremities. Pilomatncoma is an asymptomatic, 

deeply seated, 0.5- to 7,O-cm, firm nodule, covered by 
Duke WH, et al: Aggmsive digital papillary adenocarcinoma normal or pmk whi& on stretching may show the 'tent 

Laggemive digital papiilw adenoma and adenocarcinoma sign: multiple facets and angles f ~ i ~ ,  2943). Overlying 
revis~ted). Am J Surg Path01 2000:24:775. epidermal atmpby is common, leading to an appearance Mori 0. et al: AE)gr=sive digital papiltary adenocaminoma that may resemble motodema or s*, In a of Z ~ 9  ansfng on the right great toe. Eur J Darmatol2002:12;491. patients, the youngest was 11 months and the oldest 86 

Primary Cutaneous Adenoid Cystic Carcinoma 
T h i s  rare cutaneous tnmor presents usually on the chest, 
scalp, or vulva of middle- to older-aged persons. It is s~milar 
histologically to adenoid cystic carcinoma of the salivary 
gland, with a proliferation of small duct-like Islands and 
lamer islands with a "Swiss cheesea' or cribrifonn pattern. It 

years. There is a bimodal age distribution, in the first and 
sixth decade$. Girls are more commonly affected than boys. 

Multiple pilomatsicomas are uncommon. They are usually 
seen in association with myotbnic dystrophy-Steinert 
syndrome.They may also occur in Ruinsteh-Taybi syndrome 
and Turner synhome. Patients with Gardner syndrome have 

may recut locally or rarely metastaskzes. Surgical excision, 
perhaps with Mohs micrographic surgery, is the treatment of Rg. 29-4 
choice. Pilomatrixoma 

Doganay L, et al: Primary cutaneous aden0id cystic carcincms 
with lung and lymph node metastases. J Eur Acad Dermato 
Venereol2004;18:383. 

Krunic AL, et al: Recurrent adenoid cystic carcinoma of the 
scalp treated wlth Mohs micrographic surgery. Dematol Sut 
2003;29:647. 

Marback EF. et al: Eyelid skin adenoid cystic caminoma: t 
oiinicopathological study of one case simulating sebaceous 
gland carernoma. Br J Ophthalmol2003;87:118. 

Apocrine Gland Carcinoma 
Apocrine gland carcinoma, unrelated to Paget's disease, 1' 
rare. The axilla or anogenital region are the most commoi 
sites, but occasionally other areas with apocrine gland, 
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epidermoid -,-. s with foc-. ,.-,, ~f pilomatncoma-like 
changes. Rarely, multiple p~lomatricomas will be inherited in 
an autosomal-dominant pattern with no other association. 

The histopathology shows an encapsulated mass. Baso- 
phil~c cells with little cytoplasm resemble those of the haw 
matrix.They evolve into eosinophilic "shadow" cells. Calcifi- 
cation occurs commonly. Ossification, melanin deposits, and 
forelgn-body reaction with giant cells may all be present. 
Activating mutations in p-catenin are present in the majority 
of pilomatricomas. It is expressed in the basophilic but not 
the shadow cells. "Melanocylic matricoma" is a rare lesion 
presenting as a small papule which histologically is com- 
posed of metrical cells, some shadow cells, and numerous 
dendritic melanocytes containing melanin. 

Clinical differential diagnosis is usually impossible in the 
adult, but in children, since epidermoid cysts are rare, this 
diagnosis should be considered for any firm cystic mass of 
the face and upper body. When palpated, pilomatricomas are 
firmer and more faceted than epidermoid and pilar cysts. 
Fine needle aspiration has led to misdiagnosis, with the 
basophilic cells being interpreted as carcinoma.Treatment is 
surgical excision. 

Malignant Pilomatricoma (Pilomatrix 
Carcinoma, Pilomatrical Carcinoma) 
Malignant pilomatncomas are rare tumors. Described as 
being locally aggressive, but with limited metastatic poten- 
tial, many cases described as "malignant" may actuaIly have 
been "proliferating" pilomatricomas. Metastases to regional 
lymph nodes are most frequent. Mohs micrographic surgery 
may he considered to obtaln clear margins. 

Barberio E, et a!: Guess what! Multiple pilomatricomas and 
Steinert disease. Eur J Dermatol2002;12:293. 

Bassarova A, et al: Pilomatrix carcinoma with lymph node 
metastases. J Cutan Pathol 2004;31:330. 

Bayle P, et al: Multiple perforating and non perforating piloma- 
hicomas In a patient with Chug-Stmuss syndrome and 
Rubinstein-Taybi syndrome. J Eur Acad Dermatol Venereol 
2004;18:607. 

Berberian BJ, et ai: Multiple pilomatricomas in association with 
myotonic dystmphy and a family history of melanoma. J Am 
Acad Dermatol 1997;37:268. 

Chan EF, et al: A common skin tumor is caused by activating 
mutations in beta-catenin. Nat Genet 1999;21:410. 

Demircan M, et al: Pilomatricoma in children: a prospective 
study. Pediatr Dermatol 1997;14:430. 
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Melherbe): Report of a case and review of literature. J Oral 
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Hassanein AM. Glanz SM: Beta-catenin expression in benign and 
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unusual case. J Cutan pathol2004;31:281. 

lnui S, et al: Pilomatricoma with a bullous appearance. J 
Dermatol 1997;24:57. 

Julian CG, et al: A clinical review of 209 pilomatricomas. J Am 
Acad Dermatol 1998;39:191. 

Lan MY, et al: Pilomatricoma of the head and neck: a 
retrospective review of 179 case. Arch Otoiaryngol Head 
Neck Surg 2003;129:1327. 

Lemos LB, Brauchle RW: Prlomatnxoma: a diagnostic prtfell in 
fine-needle asp~ration biops~es. A review fmm a small county 
hosp~tal. Ann Diagn Pathol 2004;8:130. 

Pimuzmanesh A, et al: Pilomatnxoma: a revlew of 346 cases. 
Piast Reconstr Surg 2003;112:1784. 

Preuss SF, et al: Inverted malignant pilomatricoma of the neck. 
Eur Arch Otorhinolalyngol 2004,262:269. 

Sable D, Snow SN: Pilomatrix carcinoma of the back treated by 
Mohs micmgraph~c surgery. Dermatol Surg 2004;30:1174. 

Waxteln L, et ai: Malignant pilornatricoma: a case report. Int J 
Dermatol 1998;37:538. 

Yiqun J, Jlanfang S: Pilomatnwma wlth a bullous appearance. J 
Cutan Pathol 2004;31:558. 

Trichofolliculoma 
Trichofolliculoma is a benign, highly-structured tumor of the 
pilosebaceous unit, characterized by a small, dome-shaped 
nodule some 5 mm in diameter on the face or scalp. From the 
center of the flesh-colored nodule a small wisp of fine, vellus 
hairs protrudes through a central pore (Fig. 29-44). It may 
occur at any age but mostly affects adults. 

H~stologically, the tumor consists of one or more large 
follicles with smaller radiating secondary follicular structures 
(somehmes referred to as the mother follicle with her babies). 
The secondary follicles range from an Immature rudimentary 
matrix to well-formed follicles with papillae, matrix, tricho- 
hyaline, and fine hairs ("fingers of fully formed follicles 
forming fiberW).The tumor may have little stroma or may be 
embedded in a fibrous orb. Sebaceous glands may be prom- 
inent, a variant termed "sebaceous trichofolliculoma!' The 
follicular structures in trichofolliculomas transition through 
phases of the ha11 cycle. In telogen, they may resemble fibro- 
folliculomas.The presence of hair shafts helps distinguish the 
two. Folhculosebaceous cystic hamartoma may represent a 
sebaceous trichofolhculoma in telogen. Treatment is surgical 
removal. 

Kurokawa I, et al: Trichofoll~culoma: case report wtth immuno- 
hlstochemlcai study of cytokeratins. Br J Dermatol 2003; 
148:593. 

Morton AD, et al: Recurrent trichofoll~culoma of the upper eyel~d 
magln. Ophthal Plast Reconstr Surg 1997;13:287. 



672 FPlDERMAL NEVI, NEOPLASMS. AND CYSTS - 
Fig. 29-45 
Trichoepithelioma. 

Fig. 29-46 
Trichoepitheliornas. 

Multiple Familial Trichoepithelioma 
(Epithelioma Adenoides Cysticum, 
Brooke-Spiegler Syndrome) 
This autosomal-dominant condition usually presents in 
childhood or around puberty. Multiple cystic and solid 
nodules appear on the face, favoring the upper lip, nasolabial 
folds, and eyelids. The individual lesions are small, round, 
smooth, shiny, slightly translucent, firm, circumscribed 
papules or nodules (Fig. 29-45).The individual lesions average 
2 to 4 mm in diameter.The center may be slighlly depressed. 
Most frequently the lesions are grouped but discrete. On the 
face they are often symmetrical (Fig. 29-46). Other sites may 
be the scalp, neck, and t~unlc. Multiple linear and derma- 
tomal trichoepitheliomas may rarely be seen. Cylindromas 
and multiple spriadenomas may occur in association with 
multiple trichoepitheliomas. Multiple trichoepitheliomas 
was originally associated with mutations on the long arm of 
chromosome 9, near or in the PTCI-I gene. Recently, muta- 
tions of the CYLD gene on 16q12-q13 have been described 
in families with multiple trichoepitheliomas and cylindromas. 
Some individuals in these families have primarily tricho- 
epitheliomas and resemble patients with Broolce-Spiegler 
syndrome. 

Solitary Trichoepithelioma 
The single occurring trichoepithelioma is nonhereditary and 
occurs mostly on the face: however, i t  may also be found on 
the scalp, neck, trunk, and proximal extremities. It presents 
as a firm dermal papule or nodule and must be distinguished 
from BCC. 

Giant Solitary Trichoepithelioma 
The lesions may be several centimeters in diameter, occur- 
ring most commonly on the thigh or perianal regions. They 
are found in older adults. 

Desmoplastic Trichoepithelioma 
This lesion, which is difficult to differentiate from mo~phei- 
form BCC histologically, occurs as solitary or multiple 
lesions on the face. Desmoplastic trichoepithelioms are firm, 
slightly indented (central dell sign), and have a raised, annular 
border (Fig. 29-47). Young women are most commonly 
affected and familial solitary and multiple desmoplastic 
trichoepitheliomas have been described. 

Histology 
Trichoepithelioma are dermal tumors with multiple nests of 
basaloid cells, some of which show abortive follicular differ- 
entiation. ICerntinous cysts, calcification, and amyloid may all 
be seen. The stroma in most trichoepitheliomas resembles 
the fibrous sheath of a normal hair follicle. It contains many 
fine collagen fibers and fibroblasts that surround the tumor 
islands in a concentric array. Clusters of plump nuclei resem- 
bling the cells of the Iollicular papilla (papillary mesecl~ymal 
bodies) are common. In the desmoplastic variety, the tumor 
is composed of small cords of epithelium embedded in a 
dense eosinopliilic stroma with fewer fibroblasts.The islands 
often present a "paisley lie" appearance, and the micro- 
scopic differential diagnosis includes morpheaform BCC, 
syringoma, and microcystic adnexal carcinoma. The clinical 
features may distinguish these entities. Focal calcification, 
horn cysts, and a central dell favor trichoepithelioma. 
In desmoplastic trichopeithelioma, clefts form between 
collagen fibers in the stroma, while in BCC, clefts form 
between the tumor islands and stroma. Trichoepitheliomas 
are best classified as benign tumors of the hair germ. As 
such, they may be considered variants of trichoblastoma. 
Histologically, trichoepithelioma must be differentiated from 
kerntotic BCC, for which it is frequently confused. 

Treatment 
Solitary lesions can be treated by surgical excision. Multiple 
lesions can be s~noothed down by resurfacing the skin with 
laser, dermabrasion, or electrosurgery.This procedure must be 
repeated at regular intervals, as the lesions recur gradually. 
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Trichoblastoma 
These benlgn neoplasms of follicular germinative cells 
usually present as asymptomatic nodules greater than 1 cm 
in size in the deep dermis or subcutaneous tissue. The scalp 
is the most common location.They occur in male and female 
adults. The lesions may be pigmented.Trichoblastomas artse 
in organoid nevi and represent the majority of hasaloid 
neoplasms described as "basal cell carcinomas" in nevus 
sebaceus. Histologically, trichoblastoma IS a dermal o r  
subcutaneous tumor composed of basatold cells with areas 
of follicular differentiation of the tumor. The islands may 
connect with the overlying epidermis, especially in the 
setting of an otganoid nevus.The stroma is identical to that. 
seen in trichoepithelioma and typically contains papillary 
mesechymal bodies. Merkel cells may be prominent within 
the tumor and amyloid can be found. Cutaneous lymphade- 
noma is a variant of trichoblastoma with extenswe infiltra- 
tionof the tumor ~slands by lymphocytes and histiocytes.The 
stroma resembles that of other trichohlastomas. A single or 
double row of hamloid tumor cells is seen at the periphery 
of each island, while the center is composed of histiocytes 
and lymphocyte% Surgical excision IS curative. 
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Trichilernmorna and Cowden Syndrome 
(Cowden's Disease, Multiple Hamartoma 
Syndmme) 
Tnchilemmoma is a benign neoplasm that differentiates 
toward cells of the outer root sheath. It may occur as a small 
solitary papule on the face, particularly the nose and cheeks. 
Most lesions are clinically misdlagnosed as BCC or benign 
keratosis. 

Trichilemmmas may also occur as multiple fac~al lesions. 
When they do, it is a specific cutaneous marker for Cowden 
syndrome, an autosomal-dominantly inherited conditicin. 
Diagnostic criteria for Cowden syndrome have been 
estabhshed and certain of the mucocutaneous manifestat~ons 
am considered "pathognomic." The tr~chilemmomas are 
generally limited to the head and neck; however, unusual 
sites may be involved. Eighty-seven percent of pattents with 
Cowden syndrome have these fac~al papules (Fig. 29-48). 
Most consider all the facial papules variants of trichilem- 
moma, but some contend that some of the facial lesions are 
trichllemmomas and others are HPV-induced and eontain 
epidermodysplasia-vermcifonnis HPV types Slnce not all 
facial papules have characteristic histology, the presence of 
"papillmatous" lesions is a diagnwt~c criteria, The other 
pathognomic mucocutaneous bentgn features incIude oral 
mucosal papillomas and acral keratotic papules. Some 
patients may lack cutaneous findings. Malignancies develop 
in up to 40% of patients with Cowden syndmme.They are 
maior criteria for the diagnosis and include hreask, endome- 
tr~al, and thyroid carcinoma. Macrocephaly and Lhermitte- 
Duclos disease are other major criteria.Although not criteria 
for the diagnosis, gastrointesfmal malignannes also occur. 
Minor criteria rncluded thyroid lesions (adenomas or goiter), 
mental retardation,fibmcystrc disease of the breast, lipomas, 
fihromas (multiple sclerotic fibromas), and genitourinary 
tumors. The adult form of Lhermitte-Duclos disease, or 

Fig. 29-48 
syndrome 
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dysplastic gangliocytoma of the cerebellum, may represent 
the neurologic manifestation of Cowden's disease. A number 
of mucomtaneous malignancies have been found in patients 
with Cowden's disease, including melanoma, BCC, SCC, 
Merkel cell carcinoma, and trichilemmal carcinoma. 
Mutations in a tumor suppressor gene (called PTEN) are 
responsible for Cowden syndrome.Another disorder caused 
~n 60% of 
cases by mutations in PTEN is Bannayan-Riley-Ruvalcaba 
syndmme (autosomal-dominantly inherited, macrocephaly, 
genital lentigines, motor and speech delay, mental retarda- 
tion, hamartomatous polyps, myopathies, hpomas, and 
hemangiomas). Some patients with a Proteus-like syndrome 
also have mutations in PTEN. These diseases have been 
called the "PTEN hamartoma tumor syndrome." 

Microscop~cally, trichilemmomas show variable hyper- 
keratosis and parakeratosis.Tbmor lobules extend downward 
from the epidermis and demonstrate glycogen-rich clear 
cells, peripheral palisading, and a thick hyalinized basement 
membrane. 

Some have advocated bilateral s~mple mastecotomies in 
affected females to prevent the development of subsequent 
malignancies. Women with the syndrome who have lost 
many loved ones to breast cancer have not regarded this 
recommendation as excessive. With better screening tech- 
niques, this recommendahon may be modified. Isotr&noin 
has been used to treat the cutaneous lesions, but even those 
that regress tend to recur when it is discontinued. Facial 
papillomas can be removed with surgical procedures, but new 
lesions continue to appear throughout life. Some patients get 
satisfactory cosmetic results from dennabmsion or COz laser, 
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Trichilemmal Carcinoma 
Tr~chilemmal carcinomas are reported to arise on suu- 
exposed areas, most commonly the face and ears. They 
present as a slow-growing papule, indurated plaque, or 
nodule with a tendency to ulcerate. They may arise in the 
associahon of immunosuppression. It may be difficult to 
distinguish trichllemmal carcinoma from invasive Bowen's 
disease (which often shows adnexal diierentiation) or a 
clear cell SCC. Surgical removal is recommended; Mohs 
micrographic surgery has been used successfully. 

AIlee JE, et al: Multiply recurrent tnchilemmal carcinoma with 
perineuai lnvaslon and cytokeratin 17 positivity. Dermatol 
Surg 2003;29:886. 

Garrett AB. Scott KA: Trich~lemrnal carcinoma: a case report of 
a rare sk~n cancer occumng in a renal transplant patient. 
Transplantation 2003;76:1131. 

Garrett AB, et al: Trichilemmal carcinoma: a rare cutaneous 
malignancy: a report of two cases. Dermatol Surg 2004; 
30:113. 

Lai TF, at al: Tnchiiemmal carcinoma of the upper eyelid. Acta 
Ophthalmol Scand 2003;81:536. 

Trichodiscoma, Fibrofolliculoma, Perifollicular 
Fibromas, Mantleomas and Birt-Hogg-Dub6 
Syndrome 
These benign tumors form a spectrum of neoplasms com- 
bining a follicular element and the specialized periadven- 
titial dermis of the upper portion of the hair follicle. They 
may represent variations of the same tumor cut in different 
planes of section. All these lesions clrnlcally appear as 2- to 
4-mm, asymptomatic, skin-colored, dermal papules, affecting 
the face and upper trunk. They may be single, but are 
frequently mnltiple.When multiple, they are often numerous 
and are arnarker for Blrt-Hogge-Dub6 syndmme (BHD).The 
histomorphology of these hair follicle tumors is identical in 
patients with BHD and in cases nnassociated with BHD. 
Fibrofolliculoma demonstrates cords and strands of two to 
four cell epithelium eminating from a follicular structure.The 
ep~thelial elements may anastomose and sebaceous elements 
may be present.This fouicular structure is surrounded by a 
collagenous or fibmmucinous orb. Trichodiicomas represent 
a sectioning artifact that demonstrates only the tumor stroma. 

BHD syndrome h caused by a mutation in the gene 
folliculin (FLCN) which is located on chromosome 17p. 
Many of the mutations occur in a hypermutable region of the 
gene. This gene is conserved m many species and expressed 
in many tissues, especially those with secretory function. 
Homozygous loss of function of the folliculin gese is 
embryonically lethal, suggesting it has important functions. 
In addition to the cutaneous lesions noted above, patients 
are a t  risk for the development of renal tumors and spontan- 
eous pneumotborax.The renal tumor risk is seven times the 
8eneral population and especially affects men (at twice the 
risk) and those over 40. Almost 12% of BHD patients over 
the age of 40 develop renal tuu~ors. Renal tumors may be 
multiple and bilateral. BHD patients develop renal oncocyto- 
mas and chromophobe renal carcinomas, otherwise rare 
renaI cancers. Persons w ~ t h  BHD have greater than 50 times 
the risk of developing a spontaneous pneumothowx compared 
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to unaffected persons. Pneumothorax is inversely related to r Fig. 29-49 Dilated 
age and young persons with BHD have a high risk of pore of Winer. 
pneumothorax-17% of BHD patients under 40 will have a 
spontaneous pneumothorax. Spontaneous pneumothorax 
results from multiple pulmonary cysts, which affect 83  % of 
BHD patients. Familial spontaneous pneumothorax is also 
an autosomal-dominant disorder and in at least one kindred 
was associated with a deletion in the folliculin gene. Colonic 
polyps and neoplasms, which were initially reported to be 
associated with BHD syndrome, have been shown izot to be 
increased in BHD syndrome. However, microsatellite stable 
colonic polyps and carcinomas frequently have loss of 
heterozygosity for the region of chromosome 17p where the 
BHD gene is 1ocated.The BHD gene may thus be involved in 
colorectal tumor progression in sporadic colorectal carcin- 
omas. BHD mutations have also been reported in spontan- 
eous renal tumors. Inherited renal cancer in the German 
shepherd dog and rat is due to mutation in the BHD gene. 
Although they are often small and not cosmetically problem- eOuS ~neumothorax in the Birt-Hogg-~ub6 syndrome. Cancer 
atic, larger lesions in patients with BHD may be treated with Epidemiol BiOmarkers 2002;11:393. 
laser therapy or shave excisions. 

Other Hair Follicle Tumors 
Dilated Pore (Wined This lesion typically presents as 

Collins GL, et a(: Histomorphologic and immunophenotypic a solitaty, prominent, Open comedo the face or upper 
analysis of fibrofolliculomas trichodiscomas i n  ~ i e . ~ ~ ~ ~ -  trunk of an elderly individual (Fig. 29-49). Histologically, it is 
Dub& syndrome and sporadic disease. J Cutan Pathol composed of a markedly dilated follicular pore lined by 
2002;29:529. outer root sheath epithelium. Multiple short bulbous, acan- 

da Silva NF, et al: Analysis of the Birt-Hogg-Dub& (BHD) tumour thotic projections extend from the central infundibulum-like 
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colorectal cancer. J Med Genet 2003;40:820. 
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Jacob CI. Dover JS: Birt-Hogg-Dube syndrome: Treatment of acanthoma differs from a dilated pore by having larger tumor 
cutaneous manifestations with laser skin resurfacing. Arch lobules radiating from the central infundibulum.like pore. 
Dermatol 2001;137:98. 

Kahnoski K, et al: Alterations of the Bie-Hogg-Dub8 gene (BHD) Trichoadenoma Presenting as a solitary growth ranging 
in sporadic colorectal tumours. J Med Genet 2003;40:511. from 3 to 15 mm in diameter, clinically it may be mistaken 

Liu V, et at: Parotid OncoCYtoma in the Birt-Hogg-Dube for a seborrheic keratosis, having a vegetative o r  verrucous 
syndrome. J Am Acad Dermatol 2000;43:1120. appearance. Although most frequently found on the face, it 

Nickerson ML, et al: Mutations in a novel gene lead to kidney occur at other sites, especially the buttock, which is the 
lung defects, and benign Of the hair second most common location. Trichoadenomas also differ- 

follicle in patients with the Birt-Hogg-Dube syndrome. Cancer entiate towards the follicular infundibulum, Histologically, Cell 2002;2:157. they are quite distinctive, being composed of a collection of Okimoto K, et al: A germ-line insertion in the Birt-Hogg-Dube ring-lilce eosinophilic structures that often occur in pain (BHD) gene gives rise to the Nihon rat model of inherited renal 
cancer. Proc Natl  Acad Sci U S A 2004;101:2023. (resembling spectacles). No hair shafts are present. 
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Warren MB, et at: Expression of Birt-Hogg-Dube gene mRNA in 
normal and neoplastic human tissues. Mod Pathol 2004; 
17:998. 

Zbar B, et al: Risk of renal and colonic neoplasms and spontan- 

Basaloid Follicular Hamartoma Basaloid foll~cular 
hamartoma (BFH) is a distinctive benlgn adnexal tumor that 
has four described variants: solitary papule, locallzed plaque 
of alopecia, linear or Blashkoid unilateral plaque, and general- 
ized papules.Thls latter form has also been termed "general- 
ized hair foll~cle hamartoma." Most often affecting the skin 
of the face and scalp, BFHs are solitary or multiple skln- 
colored 2- to 3-mm papules or Infiltrating plaques associated 
with progressive hair loss in the affected areas. Congenital 
and adult appearance has been described. In some general- 
ized cases there is an association with alopec~a, myasthenia 
gravis, and/or circulating autoantibodies (antinuclear and anti- 
acetylcholine receptor antibodies). Cystic fibrosis and general- 
lzed follicular hamartomas have been reported in three 
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slbhngs, suggesting a possible genehc linkage. A familial, 
autosomal-domrnant form with numerous m~lia; comedo- 
like leslons; hyperpigmented papules of the face, scalp, ears, 
neck and trunk; hypotnchosis; hypohidrosis; and pinpolnt 
palmar pits has been described. It presents in early chddhood. 

Histolog~cally, basaloid follicular hamartomas may be In- 
d~stinguishable from infundibulocystic basal cell carcinoma. 
They are characterized by thin, branching eosinophilic 
strands and thlck cords with associated basaloid buds and 
kemtln cysts. Unhke most other p~ la r  tumors, the stmma 1s 
loose, fibrillar, or mucinous. In nevo~d and generalized 
forms, apparently normal skin may also demonstrate small 
Islands of basaloid cells, Trichoblastomas may occur w~thin 
nevord lesions. PTCH gene signaling is upregulated in the 
cells contacting the dermis in BFH. Generallzed basalold 
follicular hamartoma syndrome must be distinguished from 
Bazex-Dupre-Chr~stol syndrome, Brown-Cmunse syndrome, 
Rombo syndrome, basal cell nevus syndrome, and Brooke- 
Spiegler syndrome. Its differentiation from multiple 
hereditary infundibulocystic basal cell carcinoma syndrome 
may be difficult. 

Folliculosebaceous Cystic Hamartoma Foll~culo- 
sebaceous cystic hamartoma IS a benign hamartoma of 
epithelial and mesenchymal elements. It presents as a 
sol~tary 0.5- to 1.5-cm papule or nodule virtually always on 
the head, wlth two-thirds occurring on or  adjacent to the 
nose. Rare giant lesions up to 15 cm in diameter have been 
reported Age of onset ranges from infancy to the sixth 
decade. Hrstologically, the lesion IS composed of three 
elements: an mtradermal cyst~c structure lined by squamous 
epithelium identical to that of the infundibulum; numerous 
sebaceous lobules radiatlng from the cystic structure; and 
a surmundlng stroma with fibrous, adipose, vascular, and 
neural tlssnes. Stromal spindle cells are posltlve for CD34. 
The tumor may represent a sebaceous trichofolliculoma 
blopsled dunng telogen phase. 

Tumors of the Follicular lnfundihulum These flat, 
keratotic papules of the head and neck are usually solitary 
but may be multiple. They appear m adulthood The term 
eruptive lnfund~bulomas and infund~bulomatosis has been 
used to describe the cases with multiple lesions. In the rare 
generahzed cases there IS a strong clinical resemblance to 
Darier's disease, with accentuation on the neck, central chest, 
groin, and axillae. H~stologically, the solitary and mult~ple 
cases are idenhcal. There IS a platelike proliferailon of 
ep~dermal cells growing parallel to the ep~dermis and 
connecting to it at multlple sites. Clear gylogenated cells Illre 
that of a tnchilemmoma, sebaceous differentlation, cystic 
and ductal structures, and paprllary mesenchymal bodies 
may be seen. 
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EPITHELIAL CYSTS AND SINUSES 
Epidermal Cyst (Epidermal Inclusion Cyst, 
lnfundibular Cyst) 
Ep~dermal inclusion cyst 1s one of the most common bemgn 
skln tumors. It presents as a compressible, but not fluctuant, 
cystic mass from a half to several centimeters m diameter 
(Fig. 29-50). The surface of the overlying skin is usually 
smooth and shmy from the upward pressure.These nodules 
are freely movable over underlying tissue and are attached 
to the normal skin above them by a comedo-like central 
rnfundibular structure or punctum.The pasty contents of the 
cysts are formed mostly of macerated keratln which has a 
cheesy consistency and pungenl odor. Epidermal inclusion 
cysts occur most commonly on the face, neck, and trunk, but 
may be found almost anywhere.They frequently result from 
pluggmg of the follicular onfice, often 1n association with 
acne wlgans.They may also occur by ep~dermal implantation. 
Deep penetrating injuries, such as<wlth a sewrng machrne 
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Fig. 29-50 Epidemal inclus~on cyst. 

needle or stapler, may result in epidermoid cysts growing 
within bone, in pigmented races, the lining of the epider- 
mold cyst and its contants may be pigmented. Epidetmoid 
cysts rarely appear before puberty and earlier onset should 
suggest an alternative diagnosis (e.g. pilomatrixoma, 
dermoid cyst, or Gardner syndrome). Leslons of the scalp are 
usually trichilemmal cysts. Rare cysts of the soles are due to 
infection by HPvM). 

Epidermoid cysts may rupture and induce a vigorous 
foreign body innammatory response, after which they are 
Brmly adherent to surmlindmg structures and are more 
diicult to remove. Rupture is associated with the sudden 
onset of redness, pain, sweilih& and local heat, sunulating an 
abscess. Tncision and drainage will confirm the diagnosis of 
inflamed cyst, when the smelly, cheesy material is evacuated. 
This will also lead to rapid resolution of symptoms. These 
episo&es are often misdiagnosed as "infection" of the cyst, 
but cultures are usually negat~veand antibiotic treatment is not 
required, Intralesional triamcinolone may hasten resolution 
of the symptoms. 

The epidermoid cyst is a keratiniziug cyst the wall of 
which is slratified squamous epithelium containing kerato- 
hyalin granules. It is h-ierentiated from the pilar &st by the 
different pattern of keratinization. Id~opathic scmtal calcin- 
osis is the end stage o i  calcificahon of epidermoid cysts of the 
scmtum. Pilomatrical differentiation within an epidermoid 
cyst should raise a suspicion of Gardner syndrome. 

Surgical excision 1s curative, hut the complete cyst and any 
associnled "daughter" cysts must he removed. Enucleation 
of the cyst through a small incision or a hole made with a 4- 
or even a 2-mm biopsy punch may he attempted. A curette 
may be used to scrape out and snag all the fragments of the 
cyst wall. Inflamed cysts may also be treated in this way, but 
the inflammation makes complete removal of the cyst more 
difficult. If any fragment of the cyst wall is left behind, the 
cyst may recur. 

Proliferating Epidermoid Cyst 
These tumors derived from epidermoid cysts occur more 
commonly in men (64%) and the most frequent sites are 
the pelviclanogenital areas (36%), scalp (21%), upper 
extremities (18%), and trunk (15%), Carcinomatous changes 

Fig. 29-51 
cyst. 

on histology, with anaplasia, high mitotic rate, and deep 
invasion occur in up to 20% of cases.They are locally aggres- 
sive, but distant metastasis is rare, Malignant onycholemmal 
cyst may describe a rare slow-gmwing tumor arising from a 
subunguaI keratinous cyst. 
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Pilar Cyst (Trichilemmal Cyst, 
Isthmust-Catagen cyst) 
The trichilemmal cyst, also known as a wen, is similar elin. 
ically to the epidermoid cyst except that about 90% of pilar 
cysts occur on the scalp (Fig. 29-51) and inheritance by the 
autosomal-dominant mode is common. It may be found rarely 
on the face, trunk, and extremities.An overlying punctum is 
not present and lesions tend to be mare mobile and firmer 
than epidemoid cysts. Hereditary trichilemmal cysts link to 
the short a m  of chmmosome 3, but not to !3-catenin or MLH1. 

The trichilemmal cyst is lined by stratified squamous 
epithelium which is derived from the outer root sheath.The 
lining cells demonstrate tsichilemmal keratinization, increas- 
ing in size as they approach the cyst cavity and abruptly 
keratinizing without forming a granular cell layer. The cyst 
contents are homogenous and commonly calcify. Hybrid 
cysts with features of both an @pidemoid cyst and pilar cyst 
can be seen. 
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Treatment is the same as that for the epidermoid cyst.They 
are much more easily enucleated, so more limited incision is 
required to remove the lesion. 

Proliferating Trichilemmal CystIMalignant 
Trichilemmal Cyst 
There is a spectrum of lesions from typical pilar cysts with 
focal areas of epithelial proliferation to solid proliferating 
growths w ~ t h  atypia that are best considered SCCs.They are 
large (up to 25 cm), exophytic neoplasms confined almost 
exclusively to the scalp and back of the neck. They are 
approximately five tlmes more common in women and the 
mean age of patlents is 65 yean.They gradually enlarge and 
may undergo ulceration (Fig. 29-52). The vast majority of 
lesions are cured by local excision. Some lesions may recur 
and less commonly be locally aggressive. In rare cases, local 
Invasion or metastases occurs, resulting ~n death. 

Proliferating trichilemmal cysts are composed of proli- 
ferations of squamous cells w ~ t h  trich~lemmal d~fferentiation 
forming scroll-like structures or small cysts. Lesions are 
usually well-circumscribed. Focal cellular atypla, mltoses, 
and necrosis may be present and do not necessarily pred~ct 
aggressive behavior. Cases with aggressive growth and meta- 
stases usually have cytologic atypia as well as an invasive 
growth pattern. The presence of a clearly benign component 
and a second anaplasbc component growing outward suggests 
the development of a carcinoma. Proliferating pilar cysts 
and their mahgnant counterparts express hair cytokeratins 
(cytokeratin 7) and malignant trichllemmal tumors express 
CD34, suggesting fetal hair root phenotype and trichilemmal 
differentlation. 
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ing distant metastases. Am J Dermatopathol 1991;19:536. 
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Dermoid Cyst 
Cutaneous dermoid cysts, also called congenital inclusion 
dermoid cysts, result from local anomal~es in embryonic 
development and occur along embryonic closure zones. On 
the face they occur above the lateral end of the eyebrow 
(external angular dermoid) (Fig. 29-53), at the nasal root, 
along the midline of the forehead, over the mastoid process 
on the floor of the mouth, and anywhere along the midline 
of the scalp from the frontal to the occipital region.They may 
also he found on the chest, back, abdomen, and perianally. 
Nasal and external angular dermoids may be seen in 
multiple memben of a family, suggesting a genetic component. 
Lesions usually present within the first year of hfe, although 
only 70% of lesions have been identified by age 5 yean.The 
typical lesion is a few millimeten to several centimeten in 
diameter and located in the subcutaneous fat.A tethering to 
the underlying tissues and an underlying bony defect may 
be noted.They are nonpulsatile, firm, and cystic, and do not 
transilluminate. A punctum or opening to the skin surface 
may somet~mes he present, but they are commonly not 
attached to the overlying skin. Inflammation of the cyst due 
to rupture or infection may first bring the patient to the 
physiaan. Since the dermoid may connect to underlying 
structures, including the pleura and CNS, infechon may 
spread to the CNS or lungs, causing potentially serious 
infect~ons. Patients with spina bifida frequently develop 
dermoid cysts of the repaired portion of their spinal column. 
Dermoids overlying the lower spine may be associated with 
tethered cord and late development of ambulating difficulties. 

Histologically, the cyst wall is lined with keratinizing 

Fig. 29-53 Dermoid. 
cyst~c nodule of the 
lateral eyebrow. 

Fig. 29-52 Pilar cyst. proliferating type. 



strat3fied squamous epithelium contaming skin appendages, 
includmg lanugo halr. Portions of the cyst lining may demon- 
strate a wavy eosinophilic (shark tooth) pattern l ~ k e  that of a 
steatocystoma. 

In a child, attempts at surgical removal or biopsy of a cyst 
over cleavage planes (mclud~ng along the midline of the 
back) should not be attempted without proper assessment 
to rule out a intraspinal or intraeranial communication.A CT 
scan or magnetic resonance imaging (MRI) is required to rule 
this out.Any underlying bony changes detected by CT scan 
should he foIlowed up with an MlU scan, since the cranial 
penetration by the cyst may at t i e s  be difficult to identify 
by CT scan. I£ an int~acranial connection is detected, the 
patient should be referred to a neurosurgeon. 
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Pilonidal Sinus 
Pilonidal cyst or sinus occurs IU the mdliue sacral region at 
the upper end of the cleft of the butt0cks.A pit may be all 
that is visible before puberty. Pilonidal cystslsinuses usually 
become symptomatic during adolescence.The lesion becomes 
inflamed due to rupture or, less commonly, infection. Pilo- 
nidal sinuslcyst often occurs with nodulocystic acne, dissect- 
ing celluhtis, and hidradenit~s suppurativa (the acne tetrad). 
H~slolog~cally, the cysttsinus is l i e d  by strat~fied squamous 
epithelium of the type seen in normal ep~dermis or follicular 
infundibulum. Some pilonidal cystslsinuses are composed of 
epithelium which keratinizes without formation of a granular 
cell layer, analogous to outer root sheath. Referral to a general 
surgeon is recommended, as recurrences following simple 
cystectomy and marsupialization. SCCs have been reported 
to arise from chronic idammatory pilonidal disease. 
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Steatocystoma Simplex 
Sol~tary steatocystoma (simple sebaceous duct cyst, steato- 
cystoma simplex) occurs mth  equal frequency in adult women 
and men and can occur on the face, trunk or exhemities.The 
oral mucosa may also be involved. It is not familial, and 
sohtary lesions are much less common than multiple ones. 
The cysts are usually 0.5 to 1.5 cm in size, although rarely 
solitary steatocystomas over 8 cm have been reported. The 
cyst contains an oily, yellow fluid and may contain velIus 
ham. H~stologically, the cyst is lined by stratified squamous 
epithehum. Small, mature, sebaceous lobules are present 
along the cyst wall and empty into the cyst.The luminal sur- 
face of the cyst is eosinophilic, wavy (shark tooth pattern), 
and ribbon-like, analogous to the sebaceous duct. "Hydrid" 
cysts may have portions of their l~ning of the steatocystoma 
type, with the other portions resembling p~lar  cyst, epider- 
moid c y 4  or even pilomatrixoma. Slmple excision is curative. 

Cunningham SC, et al. Steatocystoma simplex. Surgery 2004; 
131395. 

Dalley T: Pathology of lntraoral sebaceous glands. J Oral Pathol 
Med (Denmark) 1993;22:241. 

Monshizadeh R, et al: Perforating follicular hybrid cyst of the 
tarsus. J Am Acad Dermatol 2003;48:S33 

Steatocystoma Multiplex 
Steatocystoma multiplex consists of multiple, uniform, 
yellowish, cystic papules 2 to 6 mm in diameter, located 
principally on the upper anterlor portion of the trunk 
(Fig. 29-54), upper arms, ax~llae, and thighs.The lesions lack 
a punctum. Lesions usually appear in adolescence or earIy 
adulthood, when sebaceous activity is at its peak. In severe 
cases, the lesions may be generalized, with sparing only of 
the palms and soles At times the lesions may be limited to 
the face or scalp, a distinct form termed the fac~al papular 
variant. Congeu~tal and adolescent onset 11near lesions have 
rarely been reported. Steatocystoma may be larger (up to 
2 cm) and prone to rupture and suppuration (steatocytoma 
multiplex suppuratmum). If these lesions are widespread, the 
condition can be very disfiguring. Steatocytomas contain a 
syrup-like, yellow~sh, odorless, oily material. In the suppura- 
tive type, as in hidradenitis suppurahva, colonization with 
bacteria can occur, leading to foul odor and socia1 isolation. 

Histologically, the lining of the cyst is stratified squamous 
epithelium with the cyst lining containing mature sebaceous 

Fig. 29-54 Steatocystoma multiplex. 
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glands. TI. .,~thelial lini~., . identical to the sebaceous SUQ 1997;99:11 
duct. In some instances, hair follicles occur in the cyst wall Park YM, et al: Congenital linearsteatocystoma multipiex of the 
and vellus hairs may be present in the cavity. A relationship nose. Pediatr Dermatol2000;17:136. 
with eruptive vellus hair cysts has been suggested because of Rossi R, et al: Con laser therapy in a case of steatocystoma 
a clinical appearance, time of onset, and overlapping multiplex with prominent nodules on the face and neck. Int J 
histologic features. It has been proposed that these clinical Dematol 2003;42:302. 
entities are a spectrum of the same disease process and 
should be classified as multiple pilosebaceous cysts. Eruptive Vellus Hair Cysts 

Steatocystoma multiplex is often familial, demonstrating Eruptive vellus hair cysts (EVHCs) appear as multiple (UP to 
an autosomal-dominant mode of inheritance. Sporadic cases hundreds) of 1- to 4-mm skin-colored or hyperpigmented 
are not uncommon, however. Iceratin 1 7  missense mutations dome-shaped papules of the mid-chest and proximal upper 
occur in familial (but not sporadic) steatocytoma multiplex, extremities. They may be congenital but usually have their 

in a hypermutable site of exon 1 of the gene (the onset between ages 1 7  and 24. Disseminated lesions have 
helk initiation motif). &=tin 1 7  is specialization keratin been reported. Hidrotic and anhidrotic ectodermal dysplasia 
expressed in the nailbed, hair follicles, and sebaceous glands. have been associated with EVHC. As noted above, there is 
mis  same genetic mutation aho causes pachyonychia con. debate as to whether steatocystoma multiplex and EVHC are 
genita type 2 (PC-2). ms form of pachyonychia congenita distinct entities. Clinically, EVHCs tend to be smaller than 
has milder keratoderma, but also natal teeth, pili torti, angular Steatocystomas and may have an area of central hyper- 
chelosis, and hoarseness. nese patients have multiple cysts, keratosis or umbilication, a feature lacking in steatocystoma. 
some of which are steatocystomas and some e v t i v e   ellu us Histologically, the cystic epithelium is of the stratified 
hair cysts. Milia, flexural abscesses identical to hidradenitis, s4uamous type; the cyst contents are composed of laminated 
and scrotal and vulvar cysts can also be seen in these keratin and multiple vellus hairs, and follicle-like invagina- 
kindreds. Hybrid cysts may occur. It is unclear why patients tions may be present in the cyst wall. Treatment is surgical, 
with hereditary steatocytoma multiplex and keratin 1 7  with laser or needle evacllation. 
mutations identical to those seen in PC-2 have no other 
stigmata of PC-2, 

The dehn~tlve treatment of individual lesions is excision. 
However, the sheer number of the cysts usually precludes 
this type of treatment. In such instances, incision and 
complete expression of the cyst contents or aspiration using 
an 18-gauge needle may be effective in temporarily rednclng 
the lesions. Laser incision of the cysts may also be effective. 
They may remain clinically improved for many months; 
however, eventual recurrence is the rule. For inflammatory 
and non~nflammatory lesions, cryotherapy has been reported 
as beneficial. Isotretinoin orally at a dose of 0 75 to 1 mglkg 
has been reported to benefit the suppurahve vanant of 
steatocystoma. Long-term follow-up has not been reported. 
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Milia 
Milia are white keratinous cysts, 1 to 4 mm in diameter, 
appearing chiefly on the face, especially on the eyelids.They 
are while and easily seen as cystic through the overlying 
attenuated skin. Multiple lesions are common, especially in 
middle-aged women.They occur in up to 50% of newborns. 

Primary milia develop without a predisposing condition 
and are most commonly found in adults or during the 
newborn period. Secondary milia can develop as a conse- 
quence of blistering skin diseases, such as epidermolysis 
bullosa, pemphigus, bullous pen~phigoid, porphyria cutanea 
tarda, helpes zoster, and contact dermatitis.They also tend to 
occur after trauma, such as dermahrasion. Long-term topical 
corticosteroid therapy and the use of occlusive moisturizen 
may result in the appearance of milia. 

Multiple milia have been reported in a number of geno- 
dermatoses, such as congenital ectodermal deIect; reticular 
pigmented genodermatosis with milis (Naegeli-Franceschetti- 



Epithelial Cysts and Sinuses 681 - 
1 Fig. 29-55 Milia en 

que. 

Jadassohn syndrome); congenital absence of dermal ridges, 
syndactyly, and facial milia; Rombo syndrome; and Bazex 
syndrome. 

Idiopathic multiple eruptive milia describes the appear- 
ance of multiple widespread milia over weeks to months. Rare 
familial cases have been reported.The etiology of this condi- 
tion is unknown. Milia en plaque presents with grouped 
milia forming a plaque. It can affect the face (especially the 
periauricular area) (Fig. 29-55), trunk, or extremities. Milia 
en plaque has been reported in association with pseudoxan- 
thoma elasticum, renal failure and chronic cutaneous lupus 
erythematosus.The cause of Milia en plaque is unknown. 

Primary milia are small epidermoid cysts, derived from 
the infundibulum of the vellus hair. Like epidermoid cysts, 
they are fixed and persistent. Secondary milia may be 
derived from eccrine ducts or hair follicles as they attempt to 
re-epithelialize eroded epidermis. They are often transient 
and spontaneously disappear. Milia must be distinguished 
from milia-like idiopathic calcinosis cutis, military osteomas, 
syringomas with milia-like structures, trichoepitheliomas, 
comedonal acne, flat warts, and xanthelasma. Lesions of 
cutaneous T-cell lymphoma with prominent follicular muci- 
nosis may have many milia. Milia can occur on the nasal 
crease in preadolescent children with allergic rhinitis who 
frequently rub their noses. These milia may rupture and 
simulate acne vulgaris.This has been termed "pseudoacne of 
the nasal crease." 

Treatment is incision and expression of the contents with 
a beveled cutting tipped hypodermic needle, 11 blade, or 
comedo extractor. No anesthesia is needed for most patients. 
Topical tretinoin (Retin-A) has been reported as effective in 
treating milia en plaque and more generalized forms of milia 
involving the face. Minocycline has been used to treat milia 
en plaque. 
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Verrucous Cysts (Cystic Papillomas) 
Venucous cysts resemble epidermoid cysts, except that the 
lining demonstrates papillomatosis and coarse hyperpnu-  
losis. Koilocytes may be present. On the sole, red granules 
resembling those in myrmecia are commonly seen. They 
have been shown to contain HPV and probably form as a 
result of HPV infection of a follicular unit or sweat duct (see 
Chapter 19). 

Pseudocyst of the Auricle (Auricular 
Endochondral Pseudocyst) 
Pseudocyst of the auricle clinically presents as a fluctuant, 
tense, noninflammatory swelling on the upper half of the 
ear. Most affected persons are between the ages of 20 and 
45 and up to 90% are male. While it may be associated 
with trauma, especially rubbing due to pruritus, patients 
frequently deny trauma. Microtrauma or  an embryologic 
defect in the cartilage may play a role.The fluid collection is 
between the two layers of the bilaminate cartilage of the 
pinna. There is no cyst lining, with the affected cartilage 
showing focal degeneration and granulation tissue. Needle 
aspiration yields serous or bloody fluid. Simple aspiration is 
ineffective. Aspiration or drainage followed by the applica- 
tion of a bolster or pressure dressing for several weeks is 
usually effective. Since application of pressure for several 
weeks is required, a sutured-on bolster with buttons or gauze 
is easier for the patient than an externally applied dressing. 
Intracystic injections of corticosteroids, fibrin glue, or mino- 
cycline have been used in recurrent cases. Surgical inter- 
vention involves removal of the thinner anterior portion of 
the cyst. 
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Cutaneous Columnar Cysts 
Five types of cysts that occur in the skin are hned by 
columnar epithelmm. Broncl~ogen~c cysts are small, solitary 
cysts or sinuses, most typ~cally located in the reglon of the 
suprasternal notch or over the manubrium stemi. They also 
can occur on the chln, neck, shoulder region, and abdominal 
wall. Boys are four times more commonly affected than girls. 
Les~ons are typically subcutaneous and rarely connect to 
deeper structures. H~stologically, the cyst IS composed of a 
wall lined by respiratory epithelium and may contain sero- 
muclnous glands and underlying fibromuscular connective 
tissue or cartdage. 

Branchtnl cleft cysts present as cysts, sinuses, or skin tags 
along the anterior border of the sternocle~domastoid muscle 
or near the angle of the mandible (Fig. 29-56). Branchial cysts 
are lined primarily with stratified squamous epithelium. 
Lymphoid follicles are often present and smooth muscle is 
absent, distinguish~ng them from bronchogenlc cysts, 
although some evidence suggests that these cysts are related. 

niyroglossal duet cysts virtually always occur on the 
anterior port~on of the neck, near the hyoid bone. They 

Fig. 29-56 Brachial 

,,,.,.. t as a smL., -,.., ,. recurrent absce... -. the neck. 
They are the most common cause of congenital neck 
anomalies in chddhood. Presentation in adult hfe can occur. 
Mahgnancies (papillary adenocarcmoma, follicular adeno- 
carcmoma, mixed papillarylfoll~cnlar adenocarcinoma, 
adenocarcinoma, and SCCs) arising from cysts have been 
reported in 1% of cases. Clinically, thyroglossal duct cysts 
are deep to subcutaneous tissue and usually are not managed 
by dermatologists. 

Cutaneoiu cilrated cysts are usually solitary and located 
on the legs of females. Men account for only 10% of cases. 
They have also been described in the perineum and vulva 
(vulvar ciliated cysts). The epithelium lining the cysts a 
cuboidal to columnar w ~ t h  pseudostratified areas. ClIia are 
seen and the l~nlng cells staln strongly for dynein. This 
histology IS similar to the normal fallopian tube, suggesting 
the cysts are of mullerian orig~n. C~liated metaplasia of 
eccrine duct has been proposed for those lesions occurring 
on the upper half of the body and in men. Like the median 
raphe cyst, the cavity is often Hied with debr~s. 

Medznn raphe c y ~ t s  of the penis are developmental defects 
lying in the ventral mldline of the penneum from the anus to 
the urethra, but most commonly on the distal shaft near the 
g1ans.They most commonly present as less than l-cm detmal 
lesions in young men and may appear suddenly after sexual 
intercourse-associated trauma. These cysts are lined by 
pseudostratified columnar epithelium with focal areas of mucln 
secreting epithelium present. C~liated cells may be present 
and, like ciliated cysts in females, the cavity 1s typ~cally filled 
with debris. Melanocytes may occasionally be present in the 
cyst wall giving the cysts a pigmented appearance. Medlan 
raphe cysts do not stain with human milk fat globulin 1, 
distinguishing them from apocnne cystadenomas. All these 
forms of cysts are treated with surgical excision. 

CONGENITAL PREAURICULAR FISTULA 
This anom~ly  occurs as a pit in the preauricular region, often 
m several members and generations of a famdy. On each 
side,]ust anterlor to the external ear, there is a small dimple, 
pore, or  &tulous opening that may extend even into the 
middle ear. Most are benign and do not require surgery. 
Complications of surgery are frequent, and complete 
exc~sion of both the pit and sinus tract should be the goal if 
surgery is attempted. 

Aceiiero MJF, Garcia-Gomilez J: Median raphe cyst with ciliated 
cells: report of a case. Am J Dermatopathol 2003;25:175. 

Brousseau VJ, et al: Thyrogiossal duct cysts: presentation and 
management in children versus adults. Int J Pediatr Otorhlno- 
laryngol 2003:67:1285. 

Din1 M, et al: Median raphe cyst of the penis: A report of two 
cases with immunohlstochemical investigation. Am J 
Dermatopathol 2001;23:320. 

Hara N, et al: Median raphe cyst in the scrotum, mimicking a 
serous borderline tumor, associated with ciytorchidism after 
orchiopecxy. Int J Urol 2004:11:1150. 

Kang IK, et ai: Ciliated cyst of the vulva. J Am Acad Dermatol 
1995:32:514. 

Kim NR, et al: Cutaneous bronchogenic cyst of the abdominal 
wall. Pathol lnt 2001;51:970. 

LeVasseur JG, Perry VE: Perineal median raphe cyst. Pediatr 



;ongenital Preauricular Fistula 683 
- . . - ' m  

Dermatol 1997;14:391. haematoma J Laryngol Otol2004;118:240. 
Motamed M, McGlashan JA: Thynglassal duct carcinoma. Cur  Santos LD, Mendelsohn G: Perineal cutaneous ciliated cyst in a 

Opin Otolaryngol Head Neck Surg 2004;12:106. male. Pathology 2001;36:369. 
Ohba N, et al: Cutaneous ciliated cyst on the cheek in a male. Turkyilmar Z, et al: Management of thyrogiossai duct cysts in 

Int J Dermatol 2002;41:48. children. Pediatr lnt 2004;46:77. 
Ohnishi T, Watanabe S: lmmunohistochemical analysis of human Urahashi J, et al: Pigmented median raphe cysts of the penis. 

mild fat globulin 1 and cytokeratin expression in median raphe Acta Derm Venereoi 2000;60:297. 
cyst of the penis. Clin Exp Dermatol 2001;26:88. Vadmal M, Makarewicz K: Cutaneous ciliated cyst of the 

Osada A, et al: Cutaneous ciliated cyst on the sole of the foot. abdominal wail. Am J Dermatopathol 2002;24:452. 
Br J Dermatoi 1995;132:488. Yokozaki H, et ai: Cutaneous ciliated cyst of the right lower leg. 

Penaud R, et al: Thyroglossal duct cyst masquerading as a Pathol int 1999;4:354. 
Yoshimoto S, et ai: Case of a rapidly growing blue-purple 

median taphe cyst of the penis. Ann Piast Sug 2002;48:108. 
Yu HJ, et al: A case of cutaneous bronchogenic cyst over the left 

scapula. J Dermatol 2001;28:572. 





.,,,,a. ,,.'=A! 

1 CHAPTER 

Aelanocytic Nevi and Neoplasms 

Melanocytes originate in the embryonal neural crest and 
migrate to the epidermis, dermis, leptnmeninges, retina, 
mucous membrane ep~thelinm, and Inner ear, cochlea, and 
veshbular system. Nevus cells are a form of melanocyte 
with a tendency to aggregate into clusters of cells. They 
lack dendritic processes, but are otherwise similar to other 
melanocytes. 

EPIDERMAL MELANOCYTIC LESIONS 
The melanocytes occurring at the dennoepidermal junction 
are dendriticcells that supply melanin to the skin.~hese cells 
contain pigment granules (melanosomes). They stam w ~ t h  
the dopa reaction and silver stains because they contain 
melanin. Immunohistochemical stains, such as 5100, HMB- 
45 and Mart-1, do not depend on the presence of melanin. 

( These stains have largely replaced silver stains for the 
I identificahon of melanocytes in biopsy specimens. Melano- 
1 cytes of the epiderm~s transfer melanosomes through their 

thin dendritic processes, where they are actively taken up by 
keratinocytes. Melanocyte numbers vary by anatomic site 
and are increased in sun-damaged skm, but vary Iittle among 
racial groups. The type, number, size, dispersion, and degree 
of melaninizatin of the melanosomes determine the 
pigmentation of the skin and hair. 

Treatment of epidermal pigmented lesions can be directed 
at pigmented keratinocytes, melanocytes or melanosomes 
Q-switched lasers target the melanosome. Lasen with a 
longer pulse duration Iastcng milliseconds result in melano- 
cyte destmctlon. Laser treatment produces consistent light- 
ening of ephelides, but the response 1s variable for cafe-au- 
lait macules, Becker nevus, and nevus spilus. 

Dierlckx CC: IL-37 Lasers In pigmentary disordew. Pigment Cell 
Res 2003;16:590. 

Ephelis 
The common freckle occurs in lightskinned individuals in 
response to sun exposure. Histologically, they demonstrate 
pigmented basilar keratinocytes, and a mild increase in the 
number of melanocytes. 

Nevus Spilus 
Nevus spilus (speckled lentiginous nevus) presents as a light 
brown or tan macule, speckled with smaller, darker macules 
or papules (fig 30-1). It frequently occurs on the tmnk and 
lower extremities, and is noted in approximately 2% of the 
population. 

The nevus sp~lus may be small, measuring less than 1 cm 
in diameter, or may be qu~te  large and follow a segmental 
distribution, referred to as a zostenform lentigo. Multiple 

sites may be involved in the same individual, and may be 
widely separated by normal skin. 

Nevus spilus in combination with a nevus flammeus is 
called phakomatosis pigmentovascularis (see Chapter 28). 
Phakomatosis pigmentokecatohca includes a speckled lenti- 
ginous news, organoid nevus, hemiatrophy, and neurologic 
findings such as muscular weakness. Generalized nevus 
spilus has been associated w t h  nevus anemicus and primary 
lymphedema. 

Histologically, the flat, tan background may show only 
basilar hyperpigmentat~on, such as is present in a caf6.-au-lait 
spot, or lentig~nous proliferation of the epidermis with 
bulbous rete ridges. The darker speddes usually contain 
nevus cells and may occasionally demonstrate blue nevi or 
Spitz nevi. 

Because nevus cells are often present in the dark speckles, 
melanoma may rarely arise in them. A changing lesion 
should be biopsied. Removal by Q-switched (QS) mby laser 
or QS alexandrite laser rarely has been reported as effective, 
but may require many sessions for acceptable results. 

Calista D: Spitz naevus anslng within congenital naevus spllus. 
J Eur Acad Dermatol Venereol 2005;19:137. 

Moreno-Arias GA, et al: Treatment of widespread segmental 
nevus spllus by Q-switched alexandrlte laser (755 nm, 
100 nsec). Derrnatol SUQ 2001;27:841. 

Fig. 30-1 Nevus I spilus. 
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Weinberg JM, e. ,,. .vlelanoma aris~ng in nevus spilus. ,-..- 

1998:61:287. 
Yoneyama K, et al: Malignant melanoma and acquired demlal 

melanocytosis on congenital news spilus. J Dermatol 2005; 

Lentigo 
Lentigo Simplex These les~ons occur as sharply defined, 
mund to oval, bmwn or black macules. The lesions usually 
arise in ch~ldhood but may appear at any age. There is no 
predilection for areas of sun exposure. 

Histologically, lentigo simplex shows hyperpigmentation 
of basilar keratlnocytes and an increase in the number of 
melanocytes in the basal layer. Melanophages are commonly 
present in the upper dermis. 

Solar Lentigo (Lentigo Senilis) Solar lentigines are 
commonly known as iwer spots.They are persistent, benign, 
d~screte, hyperpigmented round-to-oval macules occurring 
on sun-damaged skin. The backs of the hands, cheeks, and 
forehead are favorite sites in the typical older patient. Red- 
haired, light-skinned indiv~duals, especially those with high 
solar exposure, may develop many of these on the shoulders 
and central upper chest, even at an early age. Solar lentigines 
may be accompanied by depigmented macules, actinic 
purpura, and other chronic actinic degenerative changes in 
the skin. They may evolve into benign lichenoid keratoses 
and reticulated seborrheic keratoses. 

Histologically, the rete ridges appear club-shaped or  show 
narrow, budlike extensions. There is a marked increase in 
pigmentation in the basal cell layer, especially at the tips of 
the bulbous rete. The number of melanocytes is slightly in- 
creased, and the upper dermis often contains melanophages. 

Application of liquid nitrogen with a cotton-tip applicator 
or  cryospray unit is often effective.Argon, Q-switched Nd:YAG, 
frequency doubled Nd:YAG, Q-switched alexandrite, Q- 
switched ruby, and ExYAG lasers have been reported as 
effective. 

Sun protection will reduce the number of new lesions. 
Bleach~ng creams containing 4% or 5% hydroquinone, used 
over a period of several months, will induces temporary 
lightening. Hydroquinone-cyclodextrin (2%), Chydroxyani- 
sole (4-HA), chemical peels, local dermabrasion, topical 
tretinoin, and adapalene are other treatment options. The 
combination of 2% 4-HA and 0.01% tretinoin is superior to 
either active component alone. 

Early lesions of lentigo maligna (melanoma in situ) may be 
light-to-medlum brown and mimic solar lentigines. When in 
doubt, a biopsy is appropriate. Lentigo maligna, benign solar 
lentigo, and pigmented actinic keratosis all occur on sun- 
damaged skin, and collision lesions are common. If a lesion 
is not homogeneous clin~cally, representative biops~es should 
be taken from each area. 

PUVA Lentigines Individuals receiving oral methoxsalen 
photocbemotherapy (PWA) may develop persistent pig- 
mented macules in which there may be melanocytic atypia. 
These lesions may occur on sites that are normally protected 
from sunlight. High-dose single exposures to radiation may 
result in similar radiation lentigines in exposed skin. 

Ink Spot Lentigo (Sunburn Lentigo) These lesions 
commonly occur on the shoulders as small markedly irre- 

.,.,., reticulated, dark gray-black resembling spots 
of ink on the skin. Histologically, there is a mild increase in 
the number of melanocytes and increased melanin in both 
the basilar keratinocytes and the stratum comeum. 

Labial, Penile, and Vulvar Melanosis (Melanotic 
Macules, Mucosal Lentigines) Melanotic macules 
are usually light brown on the oral labial mucosa, but may be 
strikingly irregular and darkly pigmented in the genitalia. In 
females, the labia minora are most often affected, while in 
males, the glans and prepuce are most frequently involved. 
Histologically, these lesions demonstrate broad "box car" 
rete ridges with prominent basilar hyperpigmentation, and a 
normal to slightly increased number of melanocytes. The 
melanocytes are usually morphologically normal. 

Multiple Lentigines Syndrome The lesions appear 
shortly after birth and develop a distinctive speckled 
appearance that has given rise to the designation LEOPARD 
syndrome. LEOPARD is Gorlin's mnemonic acronym for 
lentigines, electrocardiographic abnormalities, ocular hyper- 
telorism, pulmonary stenosis, abnormalities of gen~talia, retar- 
dation of growth, and deafness. Inheritance is autosomal 
dominant. Multiple lentigines occur mainly on the trunk, but 
other areas may also be involved, such as the palms and 
soles, buccal mucosa, genitalia, and scalp. PTPNll gene 
mutations are seen in both LEOPARD syndrome and 
Noonan syndrome. 

Moynahan Syndrome Moynahan syndrome consists 
of multiple lentigines, congenital mihal stenosis, dwarfism, 
genital hypoplasia, and mental deficiency. 

Generalized Lentiginosis An occasional patient will have 
generalized lentiginosis without associated abnormalities. 

Centrofacial Lentiginosis Centrofacial lentiginosis is 
characterized by lentigines on the nose and adjacent cheeks, 
variously associated with status dysraphicus, mult~ple 
skeletal anomalies, and central nervous system (CNS) dis- 
orders. Mucous membranes are spared. Onset is in the first 
years of life. Lentigines of the central face are also typlcal of 
Carney complex. 

Carney Complex Carney complex is also known as 
NAME syndrome and LAMB syndrome. This designation 
comprises cardioculaneous myxomas, lentigines, blue nevi, 
and endocrine abnormalities. It is discussed in more detail 
with myxomas in Chapter 28. 

Inherited Patterned Lentiginosis in Black Persons 
O'Ne~ll and James reported 1 0  light-complexioned black 
pahents with autosomal-dominant lentigines beginning ~n 
Infancy or early childhood, but no internal abnormalities 
(Fig. 30-2). The lentigines were distributed over the central 
face and lips, w ~ t h  variable involvement of the dorsal hands 
and feet, elbows, and buttocks.The mucous membranes were 
spared. 

Partial Unilateral Lentiginosis Partial unilateral lenti- 
ginosis is a rare disorder of cutaneous pigmentation charac- 
terized by the presence of multiple simple lentigines, wholly 
or partially involving half of the body. Conjunctival involve- 
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Fig. 303 Becker nevh 

also been associated with connective tissue nevus and 
phakomatosis pigmentovascularis. 

Hsu  S, et al: Becker's melanosis in a woman. J Am Acad 
Dermatol 2001;45(6 Suppl):S195. 

MELANOACANTHOMA 

ment has been reported. Agminated lentiginosis appears to 
be a similar if not identical entity. 

PeutzJeghers Syndrome Peutz-Jeghers syndmme is 
an autosomal-dominant syndmme consisting of pigmented 
macules on the lips, oral mucosa, and perioral and acral 
areas. Gastrointestinal polyps, especially prominent in the 
jejunum, are frequently associated. It is discussed further 
under disorders of pigmentation m Chapter 36. 

Cutaneous melanoacanthoma is an uncommon lesion first 
described by Bloch. Clinically, it resembles a pigmented 
seborrhelc keratosis or pigmented basal cell carcinoma, 
and tends to occur in older white males. Histologically, it is 
a benign epidermal neoplasm composed of keratinocytes 
and dendritic melanocytes. It is best cons~dered a form of 
seborrheic keratosis. 

Oral melanoacanthoma is also a proliferation of two cell 
types, melanocytes and epithelial cells, but appears to be a 
reactive lesion. It occurs as a macular or slightly rased pig- 
mented area on the buccal mucosa, predominantly in adult 
black women. Rapid onset and spontaneous resolution is 
typsal. 

Blum RR, el al: Genital lentigines in a 6-year-old boy wtth a 
famlly htstory of CowdenS disease: ci~nical and genetlc 
evldence of the linkage between Bannayan-Riley-Ruvacalba 
syndmme and Cowden's disease. J Cutan Med Surg 2001; 
5:228. 

Fletscher AB Jr, et al: The cnmblnatton of 2% 4-hydroxyanlsole 
(Mequ~nol) and 0.01% tretlnotn is effective In lmprovlng the 
appearance of solar lentigines and related hyperpigmented 
leslons in two double-blind multicenter clinical studies. J Am 
Acad Dermatol 2000;42:459. 

Hendriks YM, et al: Bannayan-Rlley-Ruvalcaba syndrome: 
further dellneation of the phenotype and management of 
PTEN mutation-positwe cases. Fam Cancer 2003;2:79. 

Hexsel DM, et al: Glln~cal comparative study between 

Fornatora ML, et al: Oral melanoacanthoma: a report of 10 cases. 
review of the literature, and irnmunoh~stochemical analysis for 
HMB-45 reactivib. Am J Dermatopathol2003;25:12. 

BENIGN MELANOCYTlC NEVI 
Common moles, also known as a neuocyhc nevi or banal n w i  
tend to increase 10 number dunng the first three decades of 
hie. They are less common in doubly covered areas, such as 
the buttocks.They typically begin as sharply defined macular 
lesions, become papular, then gradually become soft and 
loose their pigment. 

Sun exposure incteases the number of moles in the exposed 
skin. Habitual sun exposure is more significant than in temt-  
tant exposure.Australians have more moles than Europeans. 
White persons have more than black persons, and individuals 
with a light complexion have more oevl than those with a dark 
complexion. Women have more total nevl and more nevi 
on the legs. Men have more on the hunk. Black persons have 
more nevi on the palms, soles, conjunctivae, and nailbeds. 

Emptive nevimay occur in assonation wlth bullous diseases, 
severe sunburn, immunosuppression, or sulfur mustard gas 
exposure. The cheetah phenotype refers to patients with 
more than 100 uniform dark-brown to black pigmented 

cryotherapy and local dermabraslon for the treatment of solar 
lentiao on the back of the hands. Dermatol Sum 2000.26:457. - ~. - - ~ - -  ,- 

Kang S, et al: Assessment of adapalene gel for the treatment of 
actinic keratoses and lentigines: a randomized trial. J Am 
Acad Dermato12003:49:83. 

Petit L, et al: Analytic quantification of solar lentigines lightening 
by a 2% hydroquinone-cyclodextrin formulation. J Eur Acad 
Dermatol Venereol2003:17:546. 

Schaffer JV, et al: Partial unilateral lentiginosis with ocular 
involvement. J Am Acad Dermatol 2001;44(2 Suppl):387. 

Becker nevus 
Becker nevus presents as a hyperp~gmented, hypertrichotic 
patch on the upper trunk (Fig. 30-3) or proxlmal upper 
extrem~ty. The lesion usually begins before puberty, and 
almost all patients are males. The lesion may be associated 
unth a smooth muscle hamartoma on histology. Lesions have 
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can be challeng~ng, as similar-appearing lesions range from 
junctional nevi to melanoma hstologically. 

Melanocytic lesions with a junctional component are 
more commonly removed during the summer months, while 
excision of intradermal nevi is relatively constant during the 
year. This suggests that some change in these lesions draws 
more attention during the summer months. 

Clinical and Histologic Features 
Features of benign nevi include a diameter of 6 mm or less, 
perfectly uniform pigmentation, flaccid epidermis, smooth, 
uniform border, and an unchanging size and color. Benign 
nevl tend to be round to oval, and undergo a predictable 
course of maturation. 

Junctional nevi are smooth brown macules, varylng in 
diameter from 1 to 6 mm. They usually appear between 3 
and 18 years of age. During adolescence and adulthood, 
some become compound or intradermal. Small, well-nested 
junctional melanocytic proliferations are almost invariably 
bemgn. Ben~gn junctional nevi associated with bulbous 
hyperplasia of the rete ridges are referred to as junctional 
lentiginous nevi. Lenttgo maligna can appear well nested 
with an appearance similar to that of junctional lentiginous 
nevi. Any broad junctional melanocytic lesion on sun- 
damaged skln should be viewed with susp~cion. 

Compound nevi demonstrate both junchonal and intra- 
dermal melanocytes. Benign compound nevi are well nested 
at the junction, with dispersion of individual melanocytes at 
the base of the 1esion.They demonstrate bilateral symmetry, 
but are not symmetrical from top to bottom. Instead, with 
descent Into the dermis, the melanocytes become smaller 
and spindled in appearance. Nests at the junction tend to be 
round to oval and are roughly equidistant from one another. 
Dermal nests are generally smaller than the junctional nests, 
and become progressively smaller deeper in the dermis. Indi- 
vldual cells rather than nests are present at the base. Pigment 
1s most prominent at the junchon, and becomes progress~vely 
less prominent deeper in the dermis. Intradermal nevi look 
sim~lar to compound nevi w~thout the junctional nests. 

In most benign nevi, there are no melanocytes above the 
dermoepidermal junction. Individual melanocytes in a 
"buckshot" scatter throughout the epiderm~s are typical of 
superficial spreading melanoma. Sunburned ben~gn nevi may 
demonstrate buckshot intraepidermal scatter of melanocytes. 
Buckshot scatter may also be seen in the central portion of 
acral nevi and Spitz nevi. 

On the palms and soles, the rete pattern follows the 
dermatoglyphs (Fig. 30-4). Nests in these locations tend to 
run along the rete ridges. If a benign palmar nevus is bisected 
across the dermatoglyphs, the nests will appear round to 
oval. If the same lesion is sect~oned parallel to the dermato- 
glyphs, the nests w~ll  appear elongated and may mimic those 
of melanoma as an artifact of sectioning. Careful communi- 
cation with the pathologist 1s essential when subm~tt~ng an 
acral melanocyt~c lesion to the laboratory. 

Malignant Degeneration 
Almost half of melanomas occur in preexisting nevi, and an 
increased number of nevi represents a risk factor for mela- 
noma. The signs of mal~gnant transformation ~n p~gmented 
nevl are recent enlargement, an irregular or scalloped border, 

asymmetry, changes or variegation in color (especially red, 
white, or blue), surface changes (scaling, erosion, oozing, 
crusting, ulceration, or bleeding), development of a palpable 
thickening, signs of inflammation, or the appearance of 
satellite pigmentation. Symptoms may include development 
of pain, itch or tendemess.The "ugly duckling" sign refers to 
the fact that nevi in an individual generally tend to share a 
similar appearance, so one that does not share the same 
characteristics should be considered for biopsy. Moles with 
small dark dots that do not Lie ent~rely within the lesion, but 
produce a small extension beyond the border, may represent 
melanoma arising in association with a preexist~ng nevus. 
The clinician should alert the pathologist about these dots 
and the pathologist should section through the appropriate 
area. Perifollicular hypopigmentation is a common finding in 
benign nevi.When it occurs at the edge of the nevus it may 
pve the lesion a notched appearance. Dermatoscopic exam 
may be of value in this setting. 

Nevi commonly darken with pregnancy or with oral contra- 
ceptive use. Nevi from normal persons have no estrogen or 
progesterone receptors, but there may be positive estrogen 
receptor binding in nevi from pregnant women, as is also 
found in malignant melanoma. The development of what 
appears to be a new pigmented nevus in a patient over 
35 years of age should alert the physician to poss~ble mela- 
noma, as pahents without the dysplastic nevus syndrome 
usually do not develop new nevi at this age. 

Treatment 
Acquired nevi should be removed if they show signs of 
malignant transformahon. Nevi of the neckline, beltline, or 
other areas that are irritated may be removed to relieve the 
patient of the irritation. Nev~  may also be removed if they 
are in a location where it is impmct~cal to observe them. 
If a solitary darkly pigmented lesion is present on the oral or 
genital mucous membrane, a biopsy should be performed, 
because nevi are uncommon in these locations. Nail matrix 
nevi and lentigines produce a p~gmented nail band. The 
proximal matrix gives rise to the dorsal nail plate, and the 
distal matrix gives nse to the ventral nail plate.When the nail 
1s observed end-on, the level of the pigment may be evident, 
and Indicates the location of the pigmented lesion in the 
matrix.A widening band ind~cates a matrur lesion Increasing 
m diameter. B~opsy of a solitary expandmg acqulred longi- 
tudinal pigmented band in an adult is typically necessary to 
ascertain the cause. Hutchinson's sign (p~gmentation of the 
uallfold) is an indicator of melanoma. Nail matrix melanoma 
in children is exceptional. 
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Conjunctival nevi occur, and most can be serially followed a melanocytic nevus. Melanocytic nevi occurring in areas 

if the lesion has been present since childhood or bas shown no of llchen sclernsus or bullous d~sease often have similar 
evidence of growth. Changing pigmented lesions and those features. H~stologically, the junctional component often 
acquired after childhood are best evaluated by an ophthal- demonstrates a predominance of non-nested melanocytes, 
mologist or other physician skilled in the evaluation of confluence of nests, and nese that vary in size and Sl~ape. 
ocular pigmented lesions. Most conjunctival nevi occur The presence of a superficial dermal scar with remnants 
on the bulbar conjunctiva and commonly abut the nasal or of the origmal nevus beneath this zone of fibrosis is an 
temporal comeoscleml limbus. Suspieion of melanoma important clue to the correct diagnosis. Although atyp~cal in 
should arise if a pigmented lesion occurs in the palpebral or appearance, the junctional proliferation remains entirely 
forniceal conjunctiva, if they are not hinged at the limbus contined to the area overlying the scar. 
and are immovable, if they extend into the cornea, if there is Recurrent Spitz nevus is a particular problem because 
canalicular obstruction that leads to tearing, or if adjacent many cE the h~stologic features of benign Spitz nevi overlap 
d~lated vessels are noted. w ~ t h  those of melanoma. In benign recumnt Spitz nevi, the 

Combined melanocyt~c nevi are common.They consist of dermal component typically retains cytologic maturation, 
a banal nevus together w ~ t h  a blue nevus, Spitz nevus or dispersion at the base of the lesion, and an immunostaining 
deep penetrating nevus.Two or more distinct populations of pattern typical for benign nevi. Recurrent blue nevi also 
melanocytes ale evident. present special difficulties. High cellularity, cellular pleo- 

Melanocytic nevl may occur in lymph nodes and are morphism, mitotic figures, and a lymphoid host response 
present in about 10% of sentinel node biopsies, Nodal nevi may be present. In the absence of marked cytologic atypla, 
typically occur in the capsule, in conhast to n~elanoma frequent mitotic figures or necrosis en mass, the lesions are 
metastases which are typically subcapsular. Nodal nevi are likely to be benign. Because of the special problems posed 
commonly assoc~ated with cutaneous nevi in the draining by recurrent Spitz and blue nevi, the initial biopsy of these 
basin, especially nevi with congenital features. lesions should be a complete excisional biopsy whenever 

possible. 

Banky JF? et al: Incidence of new and changed nevi and 
melanomas detected using baseline Images and dermoscopy Garlson JA, et al: Melanocyttc proitferatiins associated with 
in patients at high rtsR for melanoma. Arch Dermatol lichen sclerosus. Arch Dermatol 2002:138:77. 
2005;141:998. Hawell JD, et el: Persistent and recurrent blue nevi. Am J 

Dari~ngton S, et ai: LongitudEnal study of melanocytic nevt in Dermatopathol 1999;21:506. 
adolescents. J Am Acad Oermatol 2002;46:715. Hawell JD, et al' Persistent (recumnf) Splh nevi: a hlsto- 

Ftnk AM, et al: Seasonal pattern of the excision rate of pathologic, tmmunohrstochernlcal. and molecular pathotogtc 
melanoma and naevi. Melanoma Res 2001;11:531. study of 22 cases. Am J Sum Pathol 2002;26:654. 

Grin CM, et al: Dermoscopy: a revtew. Dermatol Clln 2002 Hoang MP, et al: Recurrent melanocytlc nevus: a histolog~c and 
20:641. immunohistochemical evaluation. J Cutan Pathol2001;28:400 

Hall G, et ai: Seasonal effect upon exctsfon of acquired 
melanocytio proliferations. Int J Derrnatol 2003;42:686. Balloon Cell Nevus 

Holt JB, et al: Nodal melanocytic nevi in sentinel lymph nodes. Clinically, balloon cell nevi are ind~stinguishable from 
Correlatron w~th melanoma-associated cutaneous nevl Am J ordinary nevi. ~ i s t ~ l ~ ~ i ~ ~ l l y ,  they are of lame, 
Clin Path01 2004:121:58 pale, polyhedral balloon cells. Generally, foci of ordinary 

Hu~nh PM, et al: Numetausf small, darkly pigmenred melano- nevus cells are also evident. Rarely, the lesions are ~omposed 
c@c nevi: the cheetah phenotype. J Am Acad Dermatol2003; entirely of balloon cells. Balloon cell change has been "" -*., 
' t0. lUf.  reported in cellular blue nevus as well. BalIoon cell melanoma 

LeBoit -- -.- PE: A dlagnosfs for maniacs. Am J Dermatopathol2000; does exist. but the nuclei are laree and aleomomhic and the 
2Z356. ., A .  

architecture of the lesion is that of melanoma. Purdue MI? et at: Etiologic and other factors predicfmg nevus- 
associated cutaneous malignant melanoma. Cancer 
Epidemlol Biomarkers Prev 2005;14:2015. 

Robson A, et al: Deep penetrating naevus: cltntcopathoiogical 
study of 31 cases with further delineation of histological 
features allowlng dist~nctton from other pigmented benign 
melanooyfic lesrons and melanoma. Histopathology 2003, 
43529. 

Rodriguez-Salns RS: Pigmented conlunctlval neoplasms. Orbit 
2002:21:231. 

Shields CL, et ai: Conjunctival nevi: clinical features and natural 
course In 410 consecutive pattents. Arch Ophthalmol 
2004:122:167. 

Stolz W, et al: Principles of dermatosoopy of pigmented skin 
iestons. Semin Cutan Med Surg 2003,22:9. 

Pseudomelanoma (Recurrent Nevus) 
Melanotic les~ons clmically resembling a superficial spreading 
melanoma may occur at the srte of a recent shave renloval of 

Perez MT, et al: Balloon cell change in cellular blue nevus. Am J 
Dermatopathol 1999:21:181. 

Halo Nevus 
Halo nevus is also known as Srrtton nevus, perineuozd 
urbltgo, and lez~kodenna acquisltum cenb.ifngum.The lesions 
are characterized by a pigmented news with a surroundmg 
depigmented zone (Fig. 30-5). Halo nevi tend to be multiple 
and occur most frequently on the trunk, mostly in teenagers. 
The central nevus gradually loses its pigmentation, turns 
pink, then d~sappears leaving a round-to-oval area of depig- 
mentation. Over time, the area repigments. Darkening of the 
eenZraI nevus rather than lightening has also been reported 
in association with the halo phenomenon. 

The infiltrate contains many cytotoxic T-cells, and may 
represent immunologically-induced rejection.-The peripheral 
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blood has been shown to contain activated adhesive lympho- 
cytes that disappear when the leslon is excised. Patients also 
demonstrate antibodies to melanocytes and cell-mediated 
immunity to melanoma cells. There may be associated 
vltiligo. 

Regressing melanoma may also have associated leuko- 
derma, but the pattern is usually haphazard and confined 
to the pigmented lesion. Other lesions that may also have 
a surrounding zone of leukoderma include blue nevi and 
neurofibromas. 

Histolog~cally, halo nevi demonstrate a band of lympho- 
cytes that extends throughout the lesion, intimately mingling 
with the melanocytes. In contrast, the lymphord infiltrate asso- 
clated with melanoma tends to aggregate at the periphery of 
the lesion. In early halo nevi, amelanotic melanocytes may 
be found in the leukodermic halo. Later, melanocytes are 
absent until repigmentation occurs. 

A full mucocutaneous examrnation at the time of 
diagnosis is indicated to exclude a concurrent melanoma, but 
this is rarely found. The decision to remove the nevus at the 
center of the halo is based on its morphologic features, just 
as with any other nevus. 

life, and the malonty arise in the dermis or subjacent tissue, 
rather than at the dermoepidermal junction. About 40% of 
the malignant melanomas seen in children occur in large 
congenital nevr. The risk is greatest for axial leslons. Large 
axla1 lesions may be associated with neurocutaneous 
melanocytosls. The risk is greatest for large axial lesions 
with many satellite les~ons, and almost half of patients w t h  
symptomatic neurocutaneous melanosis develop lepto- 
meningeal melanoma. Neurocutaneous melanosis can be 
detected by magnetic resonance imaging (MRI). 

Histologically, giant congenital nevi extend into the deep 
dermis, and may involve the subcutrs, fascia, muscle, and 
other underlymg structures. News cells are found in a patchy 
penvascular distribution and often extend in a patchy single- 
file fashion between collagen bundles. Nests are commonly 
seen in association with adnexal structures or nerves. Exten- 
sive desmoplasia has been described. Estrogen and proges- 
terone binding has been noted in congenrtal nevi. These 
receptors are generally absent from common acquired nevi. 

Benign proliferative nodules within grant congenital nevi 
may be confused histologically wlth malignant change. 
Features useful in distingurshrng the two include lack of high- 
grade atypia, lack of necrosis, rarity of mitoses, evidence of 
transition between the cells of the nodule and those of the 
adjacent nevus, and lack of compressive expansile gmwth. 
Comparative genomic hybridization has demonstrated 
chromosomal abenat~ons in atypical nodular proliferatrons 
in congenital nevi, but many of these are numerical aberra- 
ttons of whole chromosomes, suggesting a mitotic spindle 
defect. These differ from the chromosomal aberrations seen 
In melanoma. 

Treatment decisrons must he individualized. Half of all 
melanomas in giant congenital nevi occur in deep structures. 
Extensive surgery to remove the upper portions of the lesion 
reduces, but does not elrminate, the risk of melanoma. In 
patients with leptomenlngeal melanosis, the risk of melanoma 
remalns high. Satellite lesions and extremity lesions have a 
lower incidence of neoplastic conversion than large axial 
lesions, and the risk-to-benefit ratio of extensive surgery on 
these lesions differs accordingly. Some lesions are not amen- 

~a randa  L, et al: Presence of actrvated lymphocytes In the able to exclsion as they involve functionally critical areas. 
per~pheral blood of patients with halo nevi. J Am Acad serial =cislon is the method of choice whenever possible. 
Dermatol 1999;41:567. 'llssue expansion and flap closure are especially useful in the Huynh PM, et a': Unusual halo nevi-darkening rather than head and neck region. Alternative approaches to treatment, 
lightening of the central nevus. Dermatology 2001;202:324. such as dermabrasron, curettage, C-2 laser ablaon or treat- 

Congenital Melanocytic Nevus 
Giant Pigmented Nevus (Giant Hairy Nevus, 
Bathing Trunk Nevus) Giant pigmented nevi appear 
as large, darkly pigmented hairy patches in which smaller, 
darker patches may be interspened or present as small 
satellite lesrons. The skin may be thickened and verrucous. 
The trunk is a favored site, especially the upper or lower 
parts of the back. Giant hairy nevi are present at birth and 
grow proportionally wlth the body. Widespread congenital 
dermal nevus with large nodules may affect the entire body, 
including the palms, soles, and oral mucous membrane. 
Some congenital melanocyhc nevl have assocrated placental 
infiltration by benign melanocytes. 

The incidence of melanomas developing m giant congen- 
ital pigmented nevi is between 2% and 15%.Approximately 

ment wlth Q-switched Nd:YAG, ruby, and alexandrite lasers 
can lead to improvement in appearance. They may also 
eliminate some nevus cells, with theoretic lowering of the 
melanoma risk. It is Important to note that most melanomas 
in grant congenital nevi occur in the dermal component, 
rather than at the dermoepidermal junction. Any treatment 
that alters the surface may alter detection of deep melanoma. 
Malignant transformation has been reported 20 years after 
dermabrasion. Regardless of the method of choice, lifelong 
periodic cutaneous examinations and general medical 
evaluations are indicated. 

Small and Medium-Sized Congenital Nevocytic 
Nevus Small congenital nevocytlc nevi are generally 
defined as less than 2 cm in greatest diameter, and medium- 
sized leslons measure more than 2-cm but less than 20 cm. 
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They are found in about 1% of newborns. About half event- 
ually become hairy. 

H~stologically, they share many features wi th giant 
congenital new, but usually do not extend into the subcutan- 
eous tissue. Many of the histologic features associated with 
congenital nevi also occur in acquired nevi. 

m e  risk of melanoma in small-to-medium sized congenital 
nevi is extremely low. I t  may be no greater than the risk 
of melanoma arising in ordinary acquired nevi. Most of the 
melanomas that do occur do so after puberty. Excision is 
recommended for changing lesions, and may be considered 
for those of cosmetlc concern, and those in areas that are 
difficult to observe. 
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Fig. 30-7 
Agminatad Spitz 

I nevi. (Courtesy of 
Brooke Army 
Medical Center 
Teaching File) 

Epithelioid and Spindle-Cell Nevus 
(Benign Juvenile Melanoma, Spitz Nevus) 
Sp~tz nevi commonly appear as pink (Fig. 30-6), smooth- 
surfaced, raised, round, firm papules. Most frequently, Spitz 
nevi occur during the first two decades of life, although they pigmented. Occas~onally, Spitz nevi can be blue-black m 
occur in adulthood m about a third of cases. Infrequently, color (Fig. 30-8). 
muItiple lesions present as agminate (clustered) (Ag. 30-7) Like other nevi, Spitz nevi may he junctional, compound 
or disseminated lesions in children and adults. Although or mtrademal. Compound nevi are most common, and are 
they usually contain no v~s~ble  pigment, some lesions are characterized by compact hyperkeratosis, hypergranulosis, 
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with round to spindled nuclei. Epithelioid cells have large 
vesicular nuclei with prominent nucleoli and ample pink 
cytoplasm. Adjacent to the nucleus, the cytoplasm typically 
has a more amphophilic hue, giving it a characteristic two- 
tone appearance, similar to the cytoplasm of the cells in 
reticulohistiocytic granuloma.The nests tend to be oval, and 
oriented in a vertical direction, as are the nuclei within the 
nests, so that they appear to be "raining down" the adjacent 
rete ridges. Clefts are typically present adjacent to some of 
the nests, and superficial vascular ectasia is characteristic. 
Dull pink globules (Icamino bodies) are seen within the 
epidermis. These represent trapped basement membrane 
zone material, and stain like collagen with a trichrome stain 
as well as with immunostains for type N collagen. Buckshot 
scatter of melanocytes may be noted within the epidermis 
overlying the center of the lesion, but the lesion is sharply 
circumscribed, and cells disperse as individual units between 
collagen bundles at the base of the lesion. Melanomas may 
have many of the above features, but generally lack I<amino 
bodies, and often demonstrate broad lateral extension, deep 
mitoses, and large nests at the base of the lesion. In question- 
able cases, adjunctive studies may be of value. S100A6 
shows strong and diffuse expression in Spitz nevi. Other 
inelanocytic nevi often express S100A6 weakly and only in 
the dennal component. Melanomas may express S100A6, 
hut the expression tends to be weaker and patchy in the 
dermal component and is often negative in the junctional 
component. HMB-45 often stains Spitz nevi in a top-heavy 
fashion, while melanomas stain uniformly top to bottom. 
MIB-1 (Ki-67), a proliferation marker, may also be helpful as 
an adjunct to the histopathologic diagnosis of Spitz nevi. 
Few nuclei mark in the deep portion of a Spitz nevus 
compared to melanoma. Comparative genomic hybridization 
demonstrates chromosomal aberrations in the majority of 
melanomas, but most Spitz nevi show no aberrations. A 
minority of Spitz nevi show an isolated gain of chromosome 
l l p ,  but this aberration is not observed in melanoma. 
Specific gains or losses can he demonstrated with fluorescent 
in situ hybridization probes. 

Junctional Spitz nevi commonly show some degree of 
buckshot scatter of melanocytes, and share many histologic 
features with melanoma. Lesions that lack sharp lateral 
circumscription are more likely to represent melanoma. 
Intradermal Spitz nevi lack overlying hyperkeratosis, 
hypergranulosis, and pseudoepitheliomatous hyperplasia, 
but the cells disperse as individual units at the deep margin. 
Dermal spitzoid lesions that remain nested at the deep 
margin are likely to represent melanoma. Desmoplastic Spitz 
nevi may be compound or intradennal and are characterized 
by a dense hypocellular collagenous stroma. 

Pigmented spindle cell nevus is regarded by many as a 
variant of Spitz nevus. The lesions tend to be pigmented 
macules on the legs of young women. The cells are smaller 
and uniformly spindled, but other histologic features are 
similar to those of Spitz nevi. 

Because of the histologic overlap with melanoma, 
Spitz nevi should be completely excised whenever possible. 
Critical differentiating histologic features include sharp 
lateral circumscription and dispersion at the base of the 
lesion.An incomplete excision will fail to demonstrate either 
the later or deep aspect of the tumor, and these diagnostic 

.,,.,,,, .... 1 not be e l  A,,..,. refore, whenevel ......,.,, 
complete excisional biopsy is the most appropriate method 
for sampling. When a lesion is incompletely excised, most 
authorities recommend re-excision of the site to ensure 
complete removal. However, there are times when the 
dogma that all Spitz nevi should he completely excised must 
be tempered in the best interest of the patient.An otherwise 
typical Spitz nevus that extends to the deep margin on a 
young child's nose may be difficult to excise without dis- 
figurement. The risks of anesthesia must also be weighed 
against the likelihood that the lesion is anything but a benign 
Spitz nevus. 
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Dysplastic Nevus 
In 1978, Clark et a1 described families with unusual nevi and 
multiple inherited melanomas, a condition they referred to 
as the 5-I< mole syndrome (after Family B and Family I<). 
About the same time, Lynch et a1 recognized similar findings 
in other families, and they designated this the fan~ilial atypical 
7ntrltiple mole-melanoma syndrome. The most widely 
accepted term for the marker lesions is dysplastic nevus, 
with the patient's condition called the dysplastic nevus 
syildrome (DNS). The lesions may also be referred to as 
atypical nevi (Fig. 30-9). Patients with dysplastic nevi who 
have at least two blood relatives with dysplastic nevi and 
melanoma have the worst prognosis for development of 
melanoma. In these individuals, there may be a 100% 
lifetime risk of melanoma. An associated increased risk of 
developing pancreatic carcinoma is present in some families. 
Some studies have indicated ocular melanomas may occur in 
these patients. 

The genetic basis for familial melanoma is being elucidated. 
A quarter to a third of patients have germline mutations on 
cl~romosome 90 in the CDKN2A tumor-su~nressor gene 
(als; known as'pl6, MTS1, and p16INIC4A). i; encod& for 
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an inhibitor of a cyclin-dependent kinase 4 (CDK4), which 
functions to suppress proliferation. In patients with muta- 
tions that impair the function of the p16 suppressor protein, 
referred to as the p16M alleles, there is a concomitant pre- 
disposition to pancreatic cancer. In other families where this 
is not present and who have 16W alleles, the predisposition 
to melanoma does not correlate with an elevated risk of 
pancreatic cancer. 

Mutations in the CDK4 gene have also been found to 
be responsible for a lesser number of cases of familial 
melanomas.The products of this gene interact with the same 
cell growth cycle process as p16. 

Dysplastic nevi also occur commonly in patients without 
a personal or family history of melanoma, with 5% to 20% 
of patients having at least one clinically dysplastic nevus, 
depending on the criteria used. During the growth phase, 
many nevi demonstrate junctional extension beyond the 
dermal component. This "shouldering" phenomenon is one 
of the criteria for dysplastic nevi. Many growing nevi will 
have features of dysplastic nevi. The same is true for many 
congenital nevi, genital nevi, and breast nevi. 

When a biopsy specimen is read as a dysplastic nevus, 
clinical correlation is needed to determine if the patient has 
the dysplastic nevus syndrome. Examination of the patient, 
personal and family history of moles and melanoma, and 
inspection of other family members may be important in 
establishing the diagnosis. The presence of many moles and 
atypical moles are risk factors for melanoma. Other risk 
factors include skin type, freckle density, eye color, and 
history of blistering sunburns. 

Dysplastic nevi differ from common acquired nevi in 
several respects. Clinically, dysplastic nevi are characterized 
by a variegated tan, brown, and pink coloration, with the 
pink hues seen mainly in the macular portion of the nevus. 
A macular component is always present and may comprise 
the entire lesion, but frequently surrounds a papular center. 
The nevi are larger than common nevi, usually 5 to 12  mm 
in diameter (common nevi usually measure 6 mm or less). 
The shape of dysplastic nevi is often irregular, with indistinct 
borders.Atypica1 nevi are most commonly seen on the back, 
and exposure to sun promotes the development of these 
lesions in individuals with DNS. In patients with the familial 
variety, it is not uncommon to see 75 to more than 100 
pigmented lesions on the trunk. Although dysplastic nevi 
may not be evident until puberty in affected children, these 
nevi continue to develop over a lifetime, whereas common 
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vocytic nevi usually develop only in childhood or  the early 
adult years. Atypical moles are associated with an increased 
risk of melanoma, which may be as much as 150-fold greater 
than that of the general population. Familial atypical moles 
with inherited melanoma confer a 500-fold greater risk. 
The lesions appear to be precursors for melanoma as well 
as serving as a marker for an increased risk of de novo 
melanoma. Most of the melanomas that occur in these 
patients will arise in normal appearing skin. 

Criteria for histologic diagnosis of dysplastic nevi vary. 
The National Institutes for Ilealth (NIH) consensus confer- 
ence published the following as characteristic histologic 
features: basilar melanocytic hyperplasia with bulbous 
elongation of the rete ridges; spindle-shaped or epithelioid 
melanocytes arranged horizontally and aggregating in nests 
that fuse with adjacent rete ridges; lamellar and concentric 
superficial dermal fibrosis; and cytologic atypia (usually 
present but not essential for diagnosis). In compound dys- 
plastic nevi, the junctional component generally extends at 
least three rete ridges beyond the dermal component. 
Grading of atypia is variable from one observer to another. 
Much of the atypia is focal, and localized to the periphery of 
the lesion. Atypia that extends throughout the lesion is more 
significant, and lesions with high-grade atypia may be 
difficult to distinguish from melanoma arising in conjunction 
with a dysplastic nevus. 

When a patient with clinically dysplastic nevi is seen, 
initial examination should include a total body inspection, 
including the sca1p.A family history should be obtained with 
special attention paid to items such as moles, skin cancer, 
and melanoma. In general, excision of individual atypical nevi 
should be limited to those suspicious for melanoma. In some 
patients, many lesions may be suspicious for melanoma, and 
very irregular lesions may be difficult to follow clinically. It 
is not unreasonable to excise the worst looking lesions in 
such cases, but this does not eliminate the need for surveil- 
lance for changing moles and de novo melanoma. There 
should be prudent sun avoidance and sunscreen use. Patients 
should be educated in self-examination and encouraged to 
examine themselves monthly. Physician examination every 
year is also prudent. Baseline dermatologic photography may 
aid surveillance examinations.This is particularly helpful for 
detecting new lesions. Digital epiluminescence microscopic 
surveillance of atypical nevi may also be of value. Indica- 
tions for removal of a lesion include an increase in diameter, 
focal enlargement, radial streaming, peripheral black dots, 
and clumping within the pigment network. 

In patients with dysplastic nevi and a positive family or 
personal history of melanoma, physician examination every 
3 to 6 months is recommended, with excision of those nevi 
that change in clinical appearance and of new lesions suspi- 
cious for melanoma.The use of photographs or  digital images 
is particularly helpful in patients with the familial syndrome. 

Narrow excisional biopsies of dysplastic nevi often fail to 
remove the subclinical junctional component of the lesion. 
The pathologist is left to comment on a specimen with 
melanocytic atypia at a positive margin. When the lesions 
recur, they often appear atypical both clinically and histo- 
logically. Recurrent lesions may easily be misinterpreted as 
melanoma by someone unfamiliar with the preceding lesion. 
In general, the most appropriate biopsy technique for a 
dysplastic nevus is a broad saucerization that-extends 2 mm 
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ur;yuLcu nlc crlrrrLalry r v l u r l l r  uvluGr the lesion. After 
wound contraction, the 2 mm margin results in little differ- 
ence in the appearance of the final scar, and the risk of a re- 
current lesion is far lower. Especially on the upper shoulders 
and l ~ m b  girdle area, saucerized biopsies often result m scars 
with a better appearance than those produced by suture 
closure. When faced with a positive lateral margin, it is best 
to re-excise lesions with moderate atypia.The re-excision may 
take the form of a wider saucerizatioo. When a lesion with 
low-grade atypia extends to a lateral margm, it is reasonable 
to observe the leslon for signs of recurrence. Because 
recurrent lesions can be confused with melanoma, il is best 
to advise the patient to return to a physician who is familiar 
with the original lesion. It is also best to send the specimen 
from the recurrence to a pathologist who is familiar with the 
ongmal specimen. Clearly indicate on the laboratory request 
form that the lesion is a recurrence of a dysplastic nevus 
with low-grade atypia.As high-grade dysplastic nevi may be 
difficult to distinguish from evolving melanoma m situ, they 
should be treated as such. 
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MELANOMA (MALIGNANT MELANOMA) 
Except in the setting of giant congenital nevi, melanomas 
typically originate from melanocytes at the dermoepidermal 
junction. Almost half will develop in preexisttng nevi, but the 
rest will develop on previously normal appearing skin. 
Usually there is a prolonged, noninvasive, radially oriented 
growth phase in which the lesion enlarges asymmetrically. 
Eventually, a tumor nodule develops, reflecting a uertical 
growth phase. Although the presence of a vert~cal growth 
phase may represent an independent risk factor for meta- 
stasis, the single greatest risk factor is the depth of invasion. 

The ABCD criteria for melanoma are imperfect, but are 
simple for lay mdividuals to understand and have proved 
helpful for the detection of melanoma. The letters stand 
for asymmew, border irregularity, color variegation, and a 
large diameter (>6 mm). Epiluminescence microscopy is 

a noninvasive technique fo, i-,min~ng pigmented lesions 
that makes subsurface structures visible. In the hands of 
experienced users, it can be a helpful technique. 

The incidence of melanomas has ~ncreased dramatically, 
probably because of patterns of sun exposure. It occurs most 
often in light-skined people, often at the most productive 
time of their lives. Melanoma is not commonly encountered 
m the darker races, and acral lesions account for a greater 
share of melanomas in dark-skinned individuals.The lowest 
inc~dence is found amongAsians.The incidence of melanoma 
is low until after puberty. CChildren rarely manifest congenital 
or  acquired melanoma. The former may occur because of 
t~ansplacental transmission from an affected mother, as a 
primary mtrauterine lesion, as a melanoma that occurs on a 
congenital nevus in utero, or as prenatal metastatic lesions 
from neurocutaneous melanosis. All of these have a poor 
prognosis. In children, melanomas occur at least half of the 
time from preexisting normal skin, where the clues to 
diagnosis are the same as in adults, but there is often delayed 
recognihon because of its overall low incidence in thls 
population. Melanomas may also develop m preexisting 
nevi, most importantly deep within giant congenital nevi. 

During pregnancy, pigmented nevi often become uni- 
formly darker, and may enlarge symmetrically. Estrogen and 
progesterone receptors develop on the melanocytes and these 
changes are likely hormonaUy induced. If, however, changes . 
occur that would normally incite wony about melanoma, such 
as irregular pigmentation or  asymmetrical growth, a biopsy 
should be performed. Women who develop melanoma 
during pregnancy have a shorter disease-free interval follow- 
ing excnion; however, there is no adverse survival effect. 

Etiologic Factors 
A light complexion, l~ght  eyes, blond or red hair, the occur- 
rence of blistering sunburns in childhood, heavy freckling, 
and a tendency to tan poorly and sunburn easily indicate 
increased risk for melanoma. Large numbers of common 
nevi, the presence of large nevi, and the presence of 
clinically dysplastic lesions all increase the risk of melanoma. 
Axial giant congenital nevi or mutations in the p16-CDK4 
gene are potent risk factors.The risk of developing multiple 
primary melanomas is elevated if there is a family history of 
melanoma, if there are clinically or  histologically atypical 
nevi, if there are greater than 50 benign nevi, and if the 
patient is a nonuser of sunscreen. Sunscreens should be 
applied daily to sun-exposed areas, but must be used in 
conjunction with sun avoidance. 

Other implicated factors tnclude PUVA, tanning lamps, 
xemderma pigmentosum, bum scars, and immunodeficiency. 
An association between admtnistration of levodopa therapy 
for Parkinson's disease and the onset of melanoma remains 
unproved. 

Melanoma Types 
Clinicopathologic types of melanoma include lentigo 
maligna, superficial spreading melanoma, acral-lentiginous 
melanoma, nodular melanoma, desmoplastic melanoma, 
mucosal melanoma, ocular melanoma, primary CNS 
melanoma, and primary soft tissue maltgnant melanoma. 
Clinically, melanomas may be pedunculated, polypoid, 
amelanotic, or  hyperkerntotic. . 
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Lentigo Maligna (Lentiginous Melanoma on Sun- 
Damaged Skin) Lentxo mallgna begins as a tan marule 
that extends peripherally, with gradual uneven darkening Fig. 30-12 Mal~gnant 
over the course of years. It is more common in older patien$ melanoma 
with heavily sun-damaged skin, and i s  mote common in 
sunny dimates.The spread and darkening are usually so slow 
that the patient pays httle attention to this insidious lesion. 
After a radial growth period of 5 to 20 yean, a vertical 
growth phase of invasive melanoma can develop (Fig: 30-10). 
The lesion is then referred to as leatigo maligna inelnnomd. 
A palpable nodule within the original macular lesion is 
the best evidence that this has occurred, though there may 
be darkening or bleeding as well. Lentiginous types of 
melanoma also give rise to desmoplastic melanoma, whish 
may appear as a papule, firm plaque or tnconspicuous area 
of induration. 

The lentiginous melanomas flentigo mabgna and acral 
lentiginous melanoma) proliferate principally at the dermo- - 
epidermal junction, with little buckshot scatter into the 
overlying epidermis. Because the junctional involvement 
is often only one cell thick, they often extend laterally far 1 
beyond the Clinically apparent margin.The lateral subclinical 
extension frequently exceeds the "standard" 5-mm margin 
for in s ib  melanoma, qnd asymmetrical growth is common. 

Superficially Spreading Melanoma Superfiefally 
spreading melanoma affects adults of all ages, with the 
medran age in the fifth decade, Unlike Ientigo maligna,it has 
no preference for sun-damaged skin. The upper back in both 
sexes and the lees in women ale the most common sites. - 
There is a tendency to multicoloration, not just with different 
shades of tan, but variegated black, red, blown, blue, and 
white (Fig. 30-ll).They may arise de novo or in association 
with a preexisting nevus. Areas of color change w i t h  a 
nevus, especially dark aims that extend beyond the border 
of the remainder of the les~on, are suspicious for melenoma 
arising in a nevus. As a vertical growth phasa develops, a 
papule or nodule usually appears. Skin marungs disappear 
as the lesion expands. Regcesslon may appear as variation in 
pigmentation or a scalloped margin.The radial growth phase 
is characterized by bnclcshot scatter of melanocytes 
throughout the epidermis. Because of this, the borders tend 
to be more shavly defined than those of lentlginous types of 
melanoma. 

dcral-Lentiginous Melanoma Acral-Ientiginous mela- 
noma is the most common type of melanoma in dark- 
skinned andAstan populatims.This is because the frequency 
of the other types is low in these patients, not. because the 
incidence of acral-lentiginous melanoma is any higher than 
in white persons.Themedian age of patgents is 50 years, w ~ t h  

Flg. 30-13 Malignant 
melanoma. 

equal sex diitribution.The most common site of melanoma 
in black persons is the foot, with 60% of patients having snb- 
ungual or plantarlesions.AII lentiginous melanomas demon- 
strate a junctional growth pattern and lend t o  have indistinct 
margins. Over time, a vertical growth phase develops. Fen- 
ungual hyperpigmentation, Hukchinson's sign, a black d& 
coloration of the proximal nailfotd at the end of a pigmented 
strealc (melanonychia striatal, is an ominous sign suggesting 
melanoma in the matrix of the nail 30-12). 

The early changes of acral-lentigiinous melanoma may be 
light brown and uniformly pigmented.The thumb and hallux 
are more frequently inwlvrd than the other dig~ts. In time, 
the lesion becomes darker, nodular, and may ulcerate. Meta- 
stases to the epitrochleat and axillary nodes are common, 
because there is often a delay in diagnosis. Snbungual mela- 
noma (Rg. 30-13) may be misdiagnosed as onychomycosis, 
VerNCa vulgaris, chmnic paronychia, subungaal hyperlcera- 
tosir,pyogenie granuloma, Kaposi sarcoma, glomus tumor, or 
subungual kematoma. 
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membranes is rare, but typically demonstrates a lentiginous 
(functional) growth pattern. In the mouth, especially the 
palate, the lesion is usually pigmented and may be ulcerxted. 
It may occur in the nasal mucosa as a polypoid tumor. On 
the lip it is apt to be an indolent ulcer. Melanoma of the 
vulva is manifested by a tumor, often ulcerated, with hleed- 
ing and pruritus. It 1s most often detected after metastasis to 
the groin has occurred. 

Nodular Melanoma These lesions arise without a 
clinically apparent radial growth phase, but usually large 
atypical melanocytes can be found in the epidermis beyond 
the region of vertical growth. Primaly dermal melanomas in 
congenital nevi are also nodular, and lack a radial growth 
phase. Nodular melanoma constitutes about 15% of all 
melanomas. It occurs twice as often in men as in women, 
primarily on sun-exposed areas of the head, neck, and trunk. 
The tumors may be smooth and dome-shaped, fungating, 
friable, or ulcerated. Bleeding is usually a late sign. 

Polypoid Melanoma This is a variant of nodular 
melanoma, presenting as a pedunculated tumor. At its base 
the polypoid melanoma does not appear to descend for any 
appreciable drstance into the dermis. Nevertheless, the 5- 
year sunrival rate is only 42%, compared with 57% for other 
nodular melanomas. The prognosis relates to the thickness 
(a measure of the volume of the tumor), and the presence of 
a vertical growth phase. 

Desmoplastic Melanoma This deeply infiltrating type 
of melanoma usually has a spindle-cell pattern histologically 
in which collagen fibers extend between the tumor cells. It 
most oIten occurs on the head or neck of older men, 
many times within a subtle lentigo maligna.The lesions may 
also occur on the digits, in association with a subtle acral 
lentiginous melanoma. One-third of cases present with only 
a palpable dermal irregularity and are amelanotic. The 
biopsy demonstrates a spindle cell proliferation with a dense 
fibrous stroma. Atypia is variable.The lesions are commonly 
neumtropic, and demonstrate extensive growth along the peri- 
neurium beyond the bulk of the tumor. Nodular lymphoid 
aggregates are frequently present and are an important 
clue to the diagnosis. SlOO protein is the most reliable 
immunostain. HMB-45 and Mart-1 are commonly negative. 

Amelanotic Melanoma Nonpigmented nlelanoma 
differs from other melanomas only in its lack of pigment.The 
lesion is pink (Fig. 30-14), erythematous, or flesh colored, 
and commonly mimics basal cell carcinoma or granuloma 

I Fig. 30-14 Amelanotic 
malignant melanoma. 

pyogen .--.... Amelanotic melanoma is <be typlml %&sfit 
seen in albinos. 

Soft-Tissue Melanoma Primary soft-tissue melanoma 
(clear-cell sarcoma, melanoma of the soft parts) contains 
melanosomes and starns positively for S-100 and HMB-45. It 
occurs most frequently on the lower extremities of young 
people. 'The average age at onset is 27 The history 1s of an 
enlarging often pa~nful mass on an extremity, with the foot 
or ankle involved 43% of the time. T l ~ e  tumors arise in and 
are bound to the aponeuroses, tendons, or fascia, and only 
uncommonly invade the overlying skin. H~stologically, there 
are compact nests and fasc~cles of polygonal or fusiform cells 
wlth a clear cytoplasm present between dense fibrous tissue 
septa that connect with tendonous or  aponeurotic tissue. 
Multinucleated cells are frequent. Metastases are often 
present at first diagnosis and the prognosis is poor. Local 
recurrence or drstant metastases after the initial excision are 
frequent and result in death in more than 50% of reported 
cases. Treatment is with wide excision and lymph node 
dissection. Radiotherapy and chemotherapy are used as an 
adjunct in some cases. The lesion appears to arise from 
neural crest cells. Frequently translocations of chromosomes 
1 2  and 22 are present. 

Differential Diagnosis 
Melanoma may clinically simulate a wide var~ety of lesions, 
including pigmented basal cell carcinoma, darkly pigmented 
seborrherc keiatos~s, pyogenic granuloma, and Kaposi 
sarcoma. Melanomas may appear pearly, contain horn cysts, 
and exhibit a callarette, and none of these is suffic~ent to 
forego a biopsy. Other melanoma-simulating lesions include 
subungual traumatic hematoma, cherry angioma, pigmented 
Bowen's disease, and prgmented Paget's disease. 

Biopsy 
Complete excision with a 1- to 3-mm margin of skin is 
the preferred method of biopsy for a lesion suspected to be 
melanoma, Although the National Comprehensive Cancer 
Network (NCCN) recommends avoiding wider margins to 
permit accuiate lymphatic mapping for sentinel node biopsy, 
some evidence suggests that accurate mapping is usually still 
possible even after wide excision. 

In lesions too large for simple excision, an incisional or 
punch biopsy, deep enough to permit measurement of thick- 
ness, has no effect on prognosis. When melanoma is 
suspected in a giant pigmented nevus, an incisional biopsy 
should be performed. Biospy of lentigo maligna is 
problematic, as the lesions tend to be quite large and arise in 
cosmetically sensitive areas. Skip areas are common in these 
lesions and may Iead to misdiagnosis. Areas of the tumor 
may undergo lichenoid regression and resemble benign 
lichenoid keratosis. Collision with other pigmented lesions, 
such as benign solar lentigo, pigmented large-cell 
acanthoma, and pigmented actinic keratosis, is common. 
Because 01 the potential for sampling error, small biopsies 
frequently result in misdiagnosis.The best biopsy technique 
in the setting of suspected lentigo maligna is generally a 
broad superficial shave biopsy. This results in minimal 
scarring and provides the pathologist with a broad area of 
demoepidermal junction for examination. If the lesion is 
heterogeneous, multiple areas may. need to be sampIed. If 
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suspected, an lncislonal b~opsy should be performed. Punch 
biopsies are more prone to samplrng error. 

Histopathology 
Biopsies should be read by a dermatopathologist or other 
pathologist experienced in pigmented lesions. The report 
should include thickness and an assessment of the deep and 
peripheral maigins. The presence of ulceration should be 
noted. Several studies demonstrate that concordance for 
assessment of Clark's level is poor, but as Clark's level may 
add prognostic information, it is still noted in many cases. 
The presence of satellitosis is a powerful adverse prognostic 
indicator, and its presence should be noted in the report. 
Other factors that may be important to note include regres- 
sion, mitotic rate, tumor infiltrating lymphocytes, vertical 
growth phase, angiolymphatic invasion, neurotropism and 
histologic subtype. 

Whereas benign nevi are well nested at the junction, 
melanomas usually demonstrate junctional areas where non- 
nested melanocytes predominate. Benign nevi demonstrate 
dispersion of individual melanocytes at the base of the lesion, 
while melanomas remain nested at the base. Melanomas may 
be asymmetrical, but metastatic and nodular melanoma 
may present as perfectly symmetrical spheres. Benign nevi 
demonstrate bilateral symmetry and show maturation 
(smaller more neuroid cells) with descent into the dermis. 
Most melanomas lack bilateral symmetry and show little 
maturation with descent into the dermis. In nevi, nests at the 
junction tend to be mund to oval and are roughly equidistant 
from one another. In melanoma, junctional nests are often 
elongated or have irregular shapes. They are randomly dis- 
tributed, and often involve the apex of the dermal papillae 
as well as the tips and sites of the rete ridges. Confluent runs 
of melanocytes are frequently seen at the demoepidermal 
junction, and often continue down the adnexal structures. In 
nevi, dermal nests are generally smaller than the junctional 
nests, and become progressively smaller deeper in the dermis. 
In melanoma, dermal nests generally fail to become smaller 
in the deeper dermis. In nevi, pigment is most prominent at 
the junction, and becomes progressively less pmminent 
deeper in the dermis. Melanomas often retain pigment deep 
in the lesion. In superficial spreading melanoma, individual 
melanocytes are present in a "buckshot" scatter throughout 
the epidermis. Lentiginous types of melanoma tend to proli- 
ferate at the dermal epidermal junction with little associated 
buckshot scatter. Invasive melanoma is commonly associated 
with a lymphoid infiltrate that forms a band at the periphery 
of the lesion. Plasma cells may be numerous. A vertical 
growth phase is identified by the presence of a dermal nest 
larger than the largest junctional nest, or invasion of the 
reticular dermis or solar elastotic band. Melanoma depth 
is measured from the granular layer or base of the ulcer. 
If invasion has taken place from follicular extension of the 
tumor, the lesion is measured from the inner root sheath. 
Rare variants of melanoma include balloon cell melanoma 
and dendritic "equine type" melanoma. 

Some types of benign nevi mimic individual features of 
melanoma. Sunburned nevi, acral nevi, and Spitz nevi may 
demonstrate buckshot intraepidermal scatter of melanocytes. 
Blue nevi typically are pigmented to the base of the lesion, 
and extend into the dermis as a bulbous p~ujection with little 

Melanoma (Malignant Melanoma) 697 - - - - w 
maturation and no dispersion of cells at the base.The silhouette, 
sclerotic stroma, and bland cytology are key to the diagnosa. 

Comparative genomic hybridization has shown that 
chromosomal aberrations are common in melanoma. They 
occur earher in the progression of acral melanoma than in 
melanomas on the trunk. In general, melanomas tend to have 
abnonnalit~es involving chromosomes 9,10, 7, and 6.Acral 
melanomas are more l~kely to have aberrations involving 
chromosomes 5p, l l q ,  12q, and 15, and many amphfications 
are found at the cychn D l  locus. Lentigo maligna melanomas 
are more likely to show losses of chromosomes 17p and 13q. 
Chromosomal aberrations are rare in benign banal nevi. A 
mlnonty of Spitz nevi may show an isolated gain ~nvolv~ng 
the entire short arm of chmmosome 11. 

Metastasis 
Early metastases typically occur via the lymphat~cs, and 
regional lymphadenopathy may be the first sign. Satell~te 
metastases appear as pigmented nodules around the site of 
the exnsion (Fig. 30-15) Later, metastases occur via the 
blood stream, and may become widespread.The ch~ef site for 
metastatic melanoma IS the skin, but all other organs are 
at risk. CNS metastas~s is the most common cause of death. 
Although most metastatic spread occurs in the first 5 years 
after diagnosis, late-onset metastases occur, especially in pre- 
menopausal women. Melanemia, melannna, and cachex~a 
are likely to occur in terminal disease. In extreme cases, the 
entlre integument may become deeply pigmented (general- 
ized melanosis), w ~ t h  melanin in melanophages, endothelial 
cells, and tissue histiocytes. Occasionally, patlents present 
with metastatic melanoma from an unknown source. Full- 
body skin examination may reveal a depigmented or irregu- 
larly pigmented atroph~c patch consistent with a regressed 
primary les~on. Such patients are estimated to have a 40% 
chance of 5-year survwal. 

Staging 
The American Joint Committee on Cancer developed a 
staging system for cutaneous melanoma. The system's 
categories depend on definitions for primary tumors, lymph 

Rg. 30-15 Metastat~c 
rnallgnant melanoma. 
(Courtesy of Brooke 
Army Medical Center 
Teaching File) 
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Box 30-1 Summary of American Joint Committee on 
Cancer melanoma staging 

TO: No ev~dence of primary tumor 
Tis: Melanoma in sltu 
TI: Up to 1.0 mm ~n thichess 
Tla: Level I1 or I l l  
Ti b: Level IV or V or with ulceration 
52: 1.01-2.0 mm in thickness 
T2a: No ulceration 
T2b: Ulceration 
53: 2,014.0 mm in thickness 
T3a: No ulceration 
T3b: Ulceration 
T4: A . 0  mm in thickness 
T4a: No ulceration 
T4b: Ulceration 
NO: No regional lymph node metastasis 
NI: Metastasis in one Ivmph node 
Nla: Clinically occult 
Nib: Clinlcaliy apparent 
N2: Two to three regional nodes or in-transit metastasis 
N2a: Clinically occult 
N2b: Clinically apparent 
N2c: Satellite or in-transit metastases 
N3: Four or more nodes, matted nodas or in-transit 
metastasis with posltlve nooes 
MO: No dlstant metastases 
M1: Distant metastases 
Mia: Skin or nodes 
MI b: Lung 
Mlc: All other vlscera or any distant metastases with elevated 
LDH 

node involvement, and dlstant metastases (Box 30-1; www. 
cancerstaging.net). The NCCN concensus statement regarding 
staging and management of melanoma can be found at www. 
nccn.orglphys~cian_gIslf_gu~delines.html. 

Prognosis 
The prognosis for a patlent with stage I melanoma is 
pnmarily related to tumor thrckness. Cure rates by stage are. 
Stage I (Tl orTZa, NO, MO) 280% 
Stage I1 (T2b-4, NO, MO) 60-80% 
Stage I11 (N1-3, MO) 10-60% 
Stage N (MI) 4 0 %  

Many variables have been reported to ~nfluence survival, 
including the presence of tumor infiltrating lymphocytes 
(brisk response is best), mltotic rate (0 is best and >6/mm2 is 
worst), ulceration (adverse effect), locatlon (hair-bearing 
llmhs yield a better prognosls than when lesions are present 
on the trunk, head, neck, palm, or sole), sex (women have a 
better prognosls than men), age (younger patients have a 
better prognos~s), the presence of leukoderma at distal sites 
(~mproves the prognosis), and regression (associated w~th  a 
poorer prognosis). Multivariant analysis shows that some are 
not independently predictive and others are of variable 
slgn~ficance in different series. Pregnancy does not have an 
adve~se effect on surv~val in patients with clinically localized 
melanoma. Tumor th~ckness, ulceration, and lymph node 
involvement have the greatest predictive value and are used 
to determine therapy. 

The presence or absence of melanoma m regional lymph 
nodes is the srngle most important prognostrc factor for 

scintigraphy with g9"Tc-labeled colloids is widely used for 
the staging of clinically node-negative melanomas. The 
success rate in localizing the sentinel lymph node approaches 
98% at centers experienced in the technique. When 
combined with the vital blue dye technique the success rate 
can approach 99%. About 20% of patients with melanoma 
between 1.5 and 4 mm in depth will have metastasis in their 
sentinel node($. For desmoplastic and neurotropic melanoma 
(mean Breslow depth, 4.0 mm; median, 2.8 mm), published 
data suggest that up to 12% have at least one positive 
sentinel lymph node.Tumor thickness and ulceration are the 
major independent predictors of sentinel lymph node 
metastases.Age and axial tumor location are also significant. 
Patients with larger metastases to the sentinel node 
(metastatic deposits >2 mm in diameter) have significantly 
decreased survival. 

Local recurrence related to a positive margin should not 
be equated to local recurrence representing dermal in-transit 
lymphatic metastasis. The latter is associated with a poor 
prognosis, while the former may be cured in many cases by 
re-excision. 

Work-Up and Follow-Up 
There is no definite proof that any routine laboratory 
work or imaging studies affect longevity. Some advocate only 
ordering studies as prompted by signs or symptoms. Other 
guidelines recommend limited studies varying by stage. For 
all stages, studies should be ordered if signs or symptoms 
occur. Lactic acid dehydrogenase (LDH) is not a sensitive 
screening tool, but has prognostic value. The yield of com- 
puted tomography (CT), MRI, and positron emission tomo- 
graphy (PET) scanning is 1ow.There is broad consensus that 
no x-rays or blood work are routinely indicated for those 
with stage 1A melanoma. For stage IB and 11, a baseline chest 
x-ray and LDH level are optional in the NCCN guidelines. 
For stage DL4 disease, a chest x-ray and LDH are recom- 
mended by NCCN guidelines. For stage IIIB or IIIC disease, 
fine needle aspiration should be attempted to confirm nodal 
involvement. A chest x-ray and LDH are recommended 
by NCCN guidelines. A pelvic CT scan is recommended in 
those with inguinofemoral lymphadenopathy. For stage IV 
disease, the work-up should be similar to that for stage llIB 
disease along with consideration of abdominal and pelvic CT 
scan, head MRI, or PET scanning. The highest yield for CT 
scans is in the area adjacent to nodal disease. As glucose 
metabolism is increased in malignant tumors, PET using the 
glucose analog fluorine-18-fluorodeoxyglucose (F18-FDG) 
can be used to detect metastases. 

Periodic examinations are important to detect second 
primary tumors as well as metastatic disease. In general, 
laboratory tests and imaging studies should be performed 
when prompted by signs or symptoms. For those with stage 
IB-N melanoma, periodic evaluations may include chest 
x-ray, LDH, and complete blood count at the discretion of 
the physician. Skin and lymph node examination should be 
performed at least yearly. 

Treatment 
Early excision remalns the most rmportant determinant of 
outcome Most published guidelines are based on data that 
relate largely to superficial spreading melanoma, and may 
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not be applicable to all melanomas. A margin of 0.5 cm is 
recommended for excision of a melanoma in situ, a '1.0 ern 
margin for melanomas less than or  equal to 1.0 mm thick, a 
1- to 2-cm margin for those less than or  equal to 2 mm, and 
a 2-cm margin for those thicker than 2.0 mm. In the case of 
lentigo maligna and acral lentiginous melanoma, subclinical 
extension of the in situ tumor commonly exceeds 0.5 cm, 
and asymmetrical gmwth is common. In such cases, a sym- 
metrical "standard" margin may do a disservice to the 
patient. It may result in a positive lateral margin, and difficult 
dosure because excessive uninvolved skin was sacrificed. 
Mohs micrographic surgery may be useful in this setting. 
Although H&E-stained frozen sections have been used, 
immunostains such as Mart-1 are easier to interpret. "Slow 
Mohs" staged excision with permanent sections is another 
ophon. In patients who are poor surgical candidates, non- 
surgical treatments such as topical lmiquimod and radio- 
therapy may be utilized. Nail apparatus melanoma may 
necessitate amputation of a digit or skin grafting. This is 
another setting where Mohs micrographic surgery may be 
considered as a tissue spanng technique. 

Sentinel node biopsy (SNB) should be discussed with 
patients whose melanomas are 1 mm or greater in thickness. 
SNB should be conwdered for thinner lesions in patientswho 
have ulceratton, Clark level IV or V hwision, regression, a 
vertical growth phase, or a positive deep margin on initial 
biopsy. Dual-basin drainage fmm the trunk is not indepen- 
dently associated w ~ t h  an increased r ~ s k  of nodal metastases, 
but each basin must be identified and sampled. Those with 
a positive SNB or nodal metastasis confirmed by fine needle 
aspiration should receive counseling regarding dissection 
of the remainder of the nodal basm. Experimental treat- 
ments should be approached w ~ t h  careful counseling and full 
informed consent, usually in the setting of a clinical trial. For in 
transit metastases, surgical excision, interferon, byperthermic 
isolated limb perfusion with melphalan, C02 laser ablation, 
and intralesional BCG are used. Dinitmchlorobenzena in the 
setting of in-transit melanoma metastases has been reported 
to induce local remission but did not prevent metastatic lymph 
node and liver involvement. For stage N disease, treatment 
options include resection, radiation, dacarbazine, temazola- 
mide, interleukin-2, and combination chemotherapy. Before 
surg~cal intervention, a period of observation to rule out 
more widespread metastasis may be reasonable. 

Adjuvant therapy should be discussed with patients with 
positive nodes or node-negat~ve melanoma that is 4 mm 
thick, ulcerated or Clark's level N o r V  Interferon-a 2b is 
FDA-approved as adjuvant therapy and is used most 
commonly. Although meta-analysis suggests that interferon 
therapy may increase relapse-free survival, an advantage 
for overall survival is uncertain. The results of trials have 
been mixed. Reports of long-term survival after resection 
of distant melanoma metastases sqggest that cytoreductive 
surgery may play a role in selected patients. 

Clinical vaccine trials are ongoing, and some have shown 
promising results. However, despite numerous trials only a 
few patients have been shown to exhibit strong antigen- 
specific cellular responses. 
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DERMAL MELANOCYTIC LESIONS 
Mongolian Spot 
The Mongolian spot is a bluish-gray macule that vanes in 
dlameter fmm 2 to 8 cm. It occurs typically in the sacral 
reglon of the newborn (Fig. 30-lb), m 80% to 90% ofAsian, 
Southern European, American black, and Native American 
persons.The Mayan Indians uniquely take great pride in it as 
an indicator of pure Mayan inheritance.The Mongolian spot 
may be situated in other locations. Multiple spots may occur 
in a widespread distribution.These have been called general- 
tzed dermal melanocytosis or dermal melnnocytic hamar- 
tomas. They may occur in phakomatosis pigmentovasculans 
types II,lV, andV. Extensive Mongolian spots have been asso- 
ciated with Hunter syndrome and with trisomy 20 mosaicism. 

H~stofogicaliy, the Mongol~an spot shows elongated den- 
dritic dermal melanocytes, widely scattered among normal 
collagen bundles. It usually disappears during childhood, 
although rarely, it may pelsist into adulthood. 

Och~ai T, et al: Slgnfflcance of extensive Mongolian spots in 
Hunter's syndrome Br J Dermatol 2003;148:1173. 

Veiissariou V, et al: Maternal uniparental Isodisomy 20 in a foetus 
with tdsomy20 mosaic~sm: ciinical, cytogenetic and molecular 
analysis. Eur J Hum Genet 2002;lO 694. 

Nevus of Ota (Oculodermal Melanacytosis) 
This nevus is also known as nevus fitscocemlerr~ ophthnlmo- 
maxillans. It is usuany present at birth in the two-thirds of 
patients who have ocular involvement. Other lesions may 
not appear untll the teen years, The conlunctiva and slcin 
about the eye supplied by the first and second branch of the 
trigeminal nerve, as well as the srlera, ocular muscles, retro- 
bulbar fat, periosteum, and buccal mucosa, may be involved. 
On the skin, brown, slate gray, or blue-black macules grow 
slowly larger and deeper in color (Rg. 30-17). It pelslsts 
throughout hfe. Eighty percent occur in females; 5% are 
bilateral. Glaucoma or ipsilateral sensorineural hypoacusia 
may also occasionally comphcate nevus of Ota. Malignant 
melanoma rarely occurs in nevus of Ota. Malignant 
degenelation is more frequent in white patients. The most 

common site of malignancy 1s the choro~d. Histolog~cally, 
elongated dendritic dermalmelanocytes are seen scattered in 
the upper portion of the dermis. 

Q-switched lasers have been used successfully to treat 
nevus of Ota. Nd:YAG laser at 1064 nm is suitable for use in 
a wide range of skin types. Acquired dermal melanocytosis 
(acquired bilateral nevus of Ota-like macules, Hori nevus) is 
recalcitrant to laser therapy compared with nevus of Ota. 
Good results have been reported after treatment with 
Q-switched mby laser. Initial topical bleach~ng with 0.1% 
tretinoln and a 5% hydroquinone ointment containing 7% 
laclic acid was used to reduce epidermal melanin prior to 
laser treatment Q-switched ruby laser has also been used 
after epidermal ablation using a scanned COz laser. Lesions 
of phacomatosis pigmentovascularis have been treated 
successfully w~th  Q-switched ruby laser an4 Qswjtched 
alexandrite laser, w ~ t h  flashlamp pumped pulsed dye laser 
for the vascular component. 

Nevus of lto 
Also known as nevus frrscocerirleus acromiodeltoirlezrs. the 
nevus of Ito has the same features as nevus of Ota except 
that it occurs in the diistr~hution of the posterior supra- 
clavicular and lateral cutaneous brachial nerves, to involve 
the shoulder, side of the neck, and supiaclavicular areas. 

- - - 
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Blue Nevus 
Blue nevi appear as well-defined blue papules or  nodules 
(Eg. 30-18). Histolog~cally, they share the silhouette of a 
bulbous finger-llke or wedge-shaped protrusion into the 
demis.All varlants show llttle maturation, and no dispersion 
of melanocytes in the deep portion of the lesion. All except 
eplthelioid blue nevi and some cellular blue nevi are asso- 
ciated with a dense sclerotic stroma. They commonly occur 
as comblned nevi (combinations of various types of blue 
nevi, blue nevus combined with banal nevus, or blue nevus 
combined with Spltz nevus). 

the absence of Carney complex, and may occur on the 
genital mucosa.The lesions are composed of large polygonal 
and ep~theliold melanocytes often laden wlth melanin.These 
cells are admixed with heavily plgmented dendritlc melano- 
cytes, spindled melanocytes, and melanophages. Some 
melanocytes are ntuated among the dermal collagen bundles 
singly, in short rows, and small groups.The nuclei are veslcu- 
lar wlth very pale chromatin and a single prominent 
nucleolus, They may demonstrate moderate pleomorphlsm 
and rare mitotic figures. In contrast with other blue nevi, 
they lack the usual sclerotic stroma. 

Blue Nevus of Jadassohn-Tiche (Common Blue 
Nevus, Nevus Ceruleus) The typical les~on is a steel- 
blue papule or  nodule that begins in early life. The slowly 
growing leslon is rarely more than 2 to 1 0  mm in diameter, 
and occurs most frequently on the dorsal hands, feet, and 
face. Histologically, the lesion is composed of dendritic 
dermal melanocytes and melanophages.The sclerotic stroma 
1s particularly prominent m this variant. 

Cellular Blue Nevus Usually a cellular biue nevus 1s a 
large, firm, blue or blue-black nodule. It IS most frequently 
seen on the buttock and sacrococcygeal region, and 
occas~onally is present at birth. Women have cellular blue 
nevus 2.5 times as frequently as men, and the average age of 
the patlent seen with this lesion is 40 years. Uncommonly, 
these may invade underlying structures such as the skull in 
scalp leslons. Histologically, in addit~on to deeply plgmented 
melanophages, islands of cells are observed with large fun- 
form vesicular nuclei, prominent nucleoli, and abundant pale 
cyloplasm. The cellular islands contain little o r  no pigment. 

Epithelioid Blue Nevus Epithelioid blue nevi are 
mostly seen in patients with the Carney conrplex (rnyxomas, 
spotty skin pigmentation, endocrine overactivity, and schwan- 
nomas) They occur on the extremities and trunk, and less 
frequently on the head and neck.They may also be noted in 

Deep Penetrating Nevus This unique type of nevus is 
commonly seen in combination with other forms of blue 
nevus. The fascicles of cells have small hyperchromatlc 
nuclef wlth a smudged chromatin pattern and inconspicuous 
nucleoli. Adjacenl melanophages are noted. 

Amelanotic Blue Nevus (Hypomelanotic Blue 
Nevus) In the amelanotic or hypomelanotic variant of 
cellular blue nevus, mild cytologic atypla and pleomorphism 
may be present. Mltot~c acttvity (up to three mitoseslmm) 
may also be observed. It is important to recognize the entity 
so as not to confuse it with a malignant leslon. 

Malignant Blue Nevus The term "malignant blue 
nevus" has been used to refer to melanomas arising in a blue 
nevus lusuallv a cellular blue nevus). It has also been used for 
de novo melanoma resembling a cellular blue nevus. When 
melanoma occurs ~n a blue nevus, an abrupt transition can be 
seen between the news  and the melanoma. The melanoma 
demonstrates a sheet-hke growth pattern, mltoses, necrosis, 
and nuclear atypia. 

Treatment 
Excision is the malnstay of treatment Ior blue nevi. 
Successful results have been reported wlth the Q-switched 
ruby 1aser.Treatlnent of the malignant variety is the same as 
for a malignant melanoma. 
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Cutan Path01 2000;27:218. 
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CHAPTER 

v~acrophage/Monocyte Disorders 

PALISADED GRANULOMATOUS DERMATOSES 
Granuloma Annulare 
Granuloma annulare (GA) is a relatively common idiopathic 
disorder of the dermis and subcutaneous tissue. It occurs 
in all races and at all ages, but much more frequently affects 
women (21). Granuloma annulare may exhibit the iso- 
morphic response of Koebner, affect healed areas of herpes 
zoster, and may be restricted to sun-exposed areas. While 
most cases spontaneously resolve, leaving entirely normal 
skin, loss of elastic tissue may occur, leaving atrophic lesions 
resembling mid-dermal elastolysis or  anetoderma. GA 
lesions will sometimes spontaneously resolve when biopsied. 

Many clinical morphologies of GA exist. Usually, patients 
exhibit primarily one clinical type during the courje of their 
illness, except in the subcutaneous form, in which typical 
papular or localized GA may also occur. 

Localized Granuloma Annulare This form of GA 
tends to affect children and young to middle-aged adults. 
Usually only one or a few lesions are present a t  any one 
tlme. Locallzed GA usually appears on the lateral or dorsal 
surfaces of the fingers or hands, elbows, dorsal feet, and 
ankles (Figs 31-1 to 31-3). Rarely, the eyel~d or even a 
Becker nevus may be affected Lesions are erythematous, 
fawn colored, or violaceous, thinly bordered plaques or 
papules, which slowly spread peripherally, at the same time 

Fig. 31-1 Granuloma annulare, dermal papule on 

undelgoing central involution, so that roughly annular lesions 
are formed. The overlying skln usually remains completely 
normal. Lesions may coalesce and sometimes form scalloped 
patterns or firm plaques. The lesions never ulcerate and on 
resolv~ng virtually always leave no residua. The leslons 
develop slowly and often involute spontaneously. Although 
more than 50% of patients clear within 2 years, in 40% 
lesions w~ l l  recur.Autoimmune thyroiditis may be present in 
women with localized GA. 

Generalized Granuloma Annulare This form of GA 
affects mostly women in the fifth and sixth decades, adoles- 
cents and children. The association of generalized GA with 
diabetes mellitus has been questioned.The eruption presents 
as a diffuse but symmetrical, papular or annular eruption of 
more than 1 0  lesions, and often hundreds (Fig. 31-4). 
Lesions favor the nape of the neck, upper hunk, and proximal 
upper extremities, and rarely exceed 5 cm in diameter. The 
palms, soles, and eyelids may be affected. The face and 
genital area are usually spared. In some cases sun exposure 

Ftg. 31-2 Granulomamu!are, annular, localizedaype. 
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1-3 Granuloma annulare, annu - , - .. ,-,ed of 
coaleszmng papules. 

Flg. 31-5 Granuloma annulare, macular lesion of the medial thigh. 

Fig. 31-4 Granuloma annutare, genefallzed small papu 5 
annular plaques. 

seems to be a trigger (see section on actinic granuloma below). 
Some patients are completely asymptomatic, whereas others 
complain of severe pruritus. Spontaneous clearing usually 
occurs but at variable times. The average duration is 3 to 4 
yean but may be as short as 4 months or longer than a decade. 

Patch-npe or Macular Granuloma Annulare lhis  
lorn  of GA is significantly more common In women, usually 
between 30 and 70 years of age. Flat or only sl~ghtly palpable 
erythematous or red-brown lesions occur (fig. 31-5), espe- 
cially on the upper medial thighs and in bathing-trunk 
d~stnbution Lesions may closely simulate cutaneous T-cell 
lymphoma or morphea. Individual lesions average at least 
several centimeters in diameter but may he much larger. On 
careful palpation, small papules can be felt in some cases and 
on stretching the skin the papules or small annular lesions 
can be seen. Such papules are the most fruitful sites for 
biopsies. Both well-formed necroblotic granulomas and the 
interstitial pattern of GA may be seen on biopsy. 

ng. 31-6 Granuloma annulare, subcutaneous and dermal lesion. 

Subcutaneous Granuloma Annulare (Deep 
Granuloma Annulare. Pseudorheumatoid Nodule) 
Subcutaneous GA is most common in children, with boys 
affected twice as commonly as girls. Childhood cases appear 
at any age from 1 year to adolescence. Leslons tend to occur 
on the lower legs, but may also occur on the distal upper 
extremity or scalp. Multiple lesions are usually present.There 
is often a history of trauma to the affected area preceding 
the appearance of a lesion.Qpically lesions are skin-colored, 
deep dermal or subcutaneous nodules, and up to several centi- 
meters in diameter (Fig. 31-6). Superficial papular lesions are 
present in about one-quarter of patients with subcutaneous 
GA. Lesions in general are asymptomatic and resolve over a 
few years.The major clinical problem occurs when the initial 
pathologle interpretation is rheumatold nodule and an 
unnecessary extenswe rheumatologic work-up is perfomed. 

Perforating Granuloma Annulare Perforating GA 
usually appears on the dorsal hands and presents as papules 
with a central keratotic core. This core represents trans- 
epidermal eliminat~on of the degenerated material in the 
center of GA lesions and clinically can resemble a pustule. 

Granuloma Annulare in HlV Disease GA may occur 
in persons with HIV infection at all stages of disease. Lesions 
are typically papular and generalized GA is more common 
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(60%) than locallzed GA (40%). Photodistributed and per- 
forating lesions may also occur. The histology is identical 
to GA m the normal host.The natural history of GA in HIV 
is unknown. 

Granuloma Annulare and Malignant Neoplasms 
The occurrence of GA and a cancer in the same patient IS 
rare, but has been reported in at least 18 cases. Most of these 
patients are between 35 and 75, older than the typical GA 
patient. Half the cases occur in lymphoma~leukemia patients 
and half in solid tumor patients. The diagnosis of the neo- 
plasm usually predates the diagnosis of GA, but may ?recede 
it Lesions are doscribed as "atypical" in that they may be 
painful. 

Histology 
Because there are many clinical patterns of GA, skin biopsies 
are often performed to confirm the diagnosis. In general, 
there are two hlstopathologic patterns that often coexist in 
the same patlent.The classic pattern of GA is a palisading 
granuloma characterized by histocytes and epithelioid cells 
surrounding a central zone of altered collagen, In well. 
developed lesions, there IS mucin deposition within the foci 
of altered collagen. Fibrin and nuclear d ~ r  may also be 
present in the degenerated foci. Lesions are most typicany 
located in the upper and mid-reticular dermis, but may 
involve the deep dermis or subcutaneous tissue. At the 
periphery of lesions a leukocytoclastic vascul~tis may rarely 
be found IgM and C3 in the blood vessels of the skln lesions 
are found in about half of patients. 

The second pattern of GA is the interstitial pattern. 
Lesions may be entirely interstihal or an interstitial pattem 
may be seen adjacent to well-formed palisaded lesions. 
A patchy dermal infiltrate of histiocytes and other mono- 
nuclear cells with occasional neutrophils is interspersed 
between collagen bundles The patchy distribution within 
the dermis is best appreciated at scanning magnification. 
Interstitial mucin is often present tn the affected areas, and rs 
best demonstrated with a colloidal iron stain.Although these 
features are sufficient to eonfirm the diagnosis of GA, further 
sectioning may reveal Lypical palisaded granulomas. 

Treatment 
Patients regularly report that a biopsy of the lesion will cause 
its involution. Because the lesions ate often asymptomatic 
and spontaneous involution occurs, no treahnent is required 
in many mild cases. The intralesional injection of triamcino- 
lone suspensfon is effective for individual lesions and 1s a 
reasonable initial treatment, Most cases reIapse mthin 3 to  7 
months. Superpotent topical steroids or topical tacrolimus 
0.1% ointment may be effective In some patients, espenally 
those with more macular lesions. 

Generalized cases represent a major therapeutic challenge. 
Although systemic sterolds may be v e ~ y  effective, the high 
doses required and the usual immediate relapse as the 
steroids are tapered make this approach untenable in most 
situations. In addition, because diabetes may be present, 
systemic steroids may complicate ihe management of the 
diabetes. Many systemic agents have been reported as 
effective, but few have been tested in large numben of cases 
or in blinded or controlled fashion.The combina~on of tetra- 
cycline 500 mg twice a day with ntcotinamide 500 mg three 

times a day or PUVA (either on1 nr bath dehvery) are the 
most dependable options. Anecdotal reports have suggested 
response from dapsone, lOOmg once or  twice a day; 
pentoxify11ine 400 mg three times a day; systemic retinolds 
(acltretin or  isotretinoin), potasslum iodide (SSIU) up to 
10 drops three times a day; cyclosporin up to 5 mgkglday; 
UVA-1 phototherapy; defibrotide 400 mglday; tranilast 
300 mg/day; and anbmalarials. Inflrximals may be consid- 
ered in severe cases, Wtth all treatments, relapse may occur 
with discontinuation. 

- - - - -- --- 
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Annular Elastolytic Giant Cell Granuloma 
(Meischer's) and Actinic Granuloma (O'Brien) 
Annular elastolytic giant cell granuloma (AEGCG) and 
actinic granuloma are unified by their histopathologic 
appearance. Non-diabetes-associated necrobtosis Iipoidica 
of the face has been included in this category. It is currently 
unclear whether they simply represent variants of GA 
occurring on sun-damaged skin or are distinct diseases. 

AEGCG typically presents in two patterns. One is a single, 
asymptomatic, atrophic-appearing, yellow, thin plaque on 
the forehead (Rg. 31-7). Fine wrinkling and loss of elasticity 
characterize the slcin within the ring. Clinically, this pattern 
resembles facial necrobiosis lipoidica more than GA. The 
second variant is of multiple trunk lesions, and occurs more 
hequently in women and largely ia sun-exposed areas. In 
these cases the lesions have an active erythematous border 
with central clearing.The condition is chronic and refractory 
to treatment. 

Actinic granuloma as described by O'Brien presentr as  
papules and plaques on sun-exposed skin (Fig. 31-81, Lesions 
are frequently numerous and may coalesce to cover much of 
the exposed skin. The diagnosis is suspected by a history 
of onset after significant sun exposure and the distribution 
on physical examination. A few lesions may occur on sun- 
protected ntes or  splll over from affected areas to more 
photoprotected sttes. This condition affects older adults 
(usually over age 50) and can be ~ntensely pruritic. It is not 
associated w~th  dtabetes mellitus, bnt there are numerous 

Fig. 31-8 Granuloma annulare, geneml~zed Papular lesions 
localked to sun-exposed sites. 

reports of it occurring m patients with temporal arteritis. It 
is speculated that the vasculitis is also due to actinic Injury to 
the connective tissue surmundlng the temporal altev. 

Histologically, both conditions show a chamcteristic 
histology. The dermal infiltrate of macrophages is largely 
interstitial and well-formed palisaded granulomas are rare. 
Multinucleated giant cells, often quite large, are numerous. 
Much is scant or 1acking.The macrophages characteristically 
contain fragments of adinically-damaged elastic tissue 
(elastophagocytosis). When this typical histology is seen in 
concert with the classic clinical features noted above, it may 
be ressmable to make these specific diagnoses.These condi- 
tions cannot, however, be diagnosed based on clmical or histo- 
logic grounds alone. Some cases with the clinical features of 
AEGCG or actinic granuloma wilI show a histology more 
charactenstic of typical granuloma annulare, suggesting there 
is a spectrum of both clinical and histolog~c features in these 
patients. 

Treatment of these condit~ons has been dflcult. Cases 
with an act~ve erythematous border tend to respond to syste- 
mlc steroids, but relapse immediately when the steroids are 



tapered or discontrnued. Tranilast 300mglday and chlom- 
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Granuloma Multiforme (Leiker) 
Gimuloma multrfome is seen most commonly in central 
Africa, where it is a common disorder, and rarely elsewhere. 
It affects adults aged over 40 and is more common in 
females. Lesions are most frequent on the upper trunk and 
arms, and in sun-exposed areas. It begins as small papules 
that evolve within a year into round or oval plaques up to 
15 cm wide.The active edge of lesions may be elevated to as 
much as 4 mm in helght and the center may be slightly 
depressed and hypnpigmented. Pruritus can occur and 
coalescing lesions may form unusual polycyclic shapes. 
The course is chronic. It is most importantly separated from 
tuberculoid leprosy. Histologically, it resembles GA, but multi- 
nucleated giant cells are prominent. Giant cells typicalIy 
contain phagocytosed connective tissue and elastic tissue is 
decreased in the areas affected by the granulomas. In these 
regards it shares features with AEGCG and may represent 
actinrc granuloma/GA of sun-exposed skin. 

- 
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43:441. 

Interstitial Granulomatous Drug Reaction 
Intentitral granulomatous drug reaction (IGDR) is an nn- 
common, yet under-recognized, pattern of adverse reactions 
to medication. While it may occur within a few days of start- 
ing the medication, most patients with IGDR have been on 
the offending medication for months to yean.A wide vanety 
of medications have been implicated, including calcium- 
channel blockers (most common cause reported), ltpld- 
lowering agents, angiotensm-converting enzyme (ACE) 
inhibitors, diuretics, nonsteroidal anti-inflammatory drugs 
(NSAIDs), antrhistamines, allopurinol, gold, sennoside (a 
common over-the-counter laxahve), and even soy. Clinically 
the lesions are erythematous annular plaques wrth an indurated 
bosder and sometimes a tendency to central clearing 
Lesions favor the creases (groin, axillae, popliteal fossae), but 
may also affect the trunk, proxlmal extremities, dona1 hands, 
palms, and soles. Les~ons may be photodistributed. Pruritus 
is minimal or absent. Mucous membranes and the face are 
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spared. Histologically, there is a diffuse deep dermal 
infiltrate which IS pervascular but has a prominent interstitial 
component. The inflammatory infiltrate is centered in the 
lower two-thirds of the dermis; conrams neutrophils, eosino- 
phils, histiocytes, and multinucleated giant cells; degenerated 
collagen bundles may be surrounded by hist~ocytes, neutro- 
phils, and eosinophils forming "Churg-Strauss" granulomw; 
and mutin is usually scant or absent. Necrobiotic granulomas 
are usually incomplete, but have at times been reported to 
resemble those seen in GA. Unique features ate an intorface 
component and "atypical" lymphocytes in the infiltrate. 
The histologic differential diagnosis rncludes intestltial 
granulomatous dermatitrs associated with arthritis and inter- 
stitial GA. Lesions resolve over months once the offending 
rngestant is stopped. 
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Necrobiotic Xanthogranuloma 
Necrobrotrc xanthogranuloma is a multisystem disease mth 
prominent skin findings that affects older adults.The charac- 
teristic skin lesions are periorbital yellow (xanthomatous) 
plaques and nodules, which occur in 80% of cases. These 
lesions resemble xanthelasmas, except that they are deep, 
firm, indurated-and may extend into the orhit.Thetnmkand 
proximal extremities may have orange-red plaques with 
an actrve red border and an atrophic center with superfic~al 
telangiectasias (Fig. 31-91 These plaques may grow to 25 cm 
in diameter. The skin lesions often ulcerate, leading to 
atrophic scarring.Acra1 nodules may also nccur.The eyes are 
prominently involved with orbital masses, colljnnctlvitis, 
keratitis, scleritis, uveitis, iritis, ectropion or proptosis. Bliid- 
ness may result. Lymphadenopathy, hepatnsplenomegaly, 

Fig. 31-9 Necmbiotic xanthogranuloma. 
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mucosal, myocard~al, and pulmonary lesions may occur.There of cases, other sites of involvement are the lungs, medastinal 
IS a monoclonal IgG (usually K) paraproteinemia in 80% of and penpheral lymph nodes, eyes, phalangeal bones, myo- 
cases, and rarely an 1gA paraproteinemia (one patient had cardium, central nervous system (CNS), kidneys, spleen, 
both).Thrombocytopema, neutrophilia and eos~nophilia may liver, and parotid glands. 
be present.The bone marrow may show plasmacytosrs and in Sarcoidosis occurs worldwide. InEurope itjs most prevalent 
some cases anemia, leukopenia, myeloma or myelodysplastic in Scandinavia, especially in Sweden, w ~ t h  a prevalence of 
syndromes may evolve. The cause is unknown, and the 64 in 100.000. In the UI<, the rate is 20 in 100,000, and in 
course is chronic and often progressive. France and Germany about 10 in 100,000, with lower rates 

H~stologically, there are extensive zones of degenerated in Spain and Japan of 1.4 in 100,000. In the US the south- 
collagen surrounded by palisaded macrophages. These eastern states and certain areas in urban centers (New York 
macrophages are of various forms-foamy, Touton cells, City, Detroit, and Wash~ngton DC) show the highest 
ep~thelioid, and giant cells sometimes with more than 50 prevalence. In the US there is a marked racial variation with 
nuclei. The process extends Into the fat, obliterating fat a rate of 10  to 1 4  in 100,000 for white persons and 35 to 64 
lobules. Cholesterol clefts and extracelluar lipid deposits are in 100,000 for African Americans. The disease begins most 
prominent. W~thin this process is a peiivascular and inter- frequently between the ages of 20 and 40, and IS slightly 
stitial infiltrate of lymphocytes and plasma cells. Lymphoid more common in women.The hrghest annual incidence is in 
follicles are present. Af~tcanAmerican women between the ages of 30 and 39 who 

The treatment 1s usually directed at the paraprotein and have an annual rncidence of 107 in 100,000. Ch~ldren may 
consists of systemlc corhcosteroids, low-dose chloran~bucil, also develop sarcoidosis.There are two distimct forms of pedia- 
plasmapheresis, or local radiation therapy (for eye lesions). tnc sarco~dosis. Early-onset disease, usually before the age of 
Anecdotally, interferon (1FN)-a 2b, 3 to 6 MU three tlmes a 4, is unlque and charactenzed by the trlad of skin lesions, 
week, in combination with systemic corticosteroids and uveitis, and arthritis. It may be confused with ~uvenile rheu- 
pulse cytoxan with dexamethasone both led to dramatic matold aahrihs Older children, aged 8 to 14, present similarly 
imprwement.Topicai nltrogen mustard and BCNU as used m to adults with lymphadenopathy and pulmonary deease. 
mvcosis funnoides or srmple excision are options. Cutaneous involvement in sarcoidosis may be classified as - 

specific, which reveals granulomas on biopsy, or nonspecific, 
Chave TA, et al: Recalcitrant necrob~otic xanthogranuloma wlnch is mainly reactive, such as erythema nodosum. In about 

respond~ng to pulsed h~gh-dose oral dexamethasone plus 20% of cases the skin lesions appear before the systemic 
maintenance with oral prednisolone, B~ J ~~~~~~l disease, in 50% there is simultaneous appearance of the s k ~ n  
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SARCOlDOSlS 
Sarcoidosis is a systemic granulomatons disease that rnvolves 
the skin and ma& of the Internal organs with an acute or 
perjistent course interrupted by remissions and relapses. In 
addition to the skin, which isinvolved in appmximately 25% 

IS often coincidental with the tapering of systemic steroids 
for pulmonary sarcoidosis. The cutaneous manifestations 
of sarco~dosis are quite var~ed and numerous morphologic 
lesion types have been described. The morphology of the 
lesions in sarcoidosis might include papules, nodules, plaques, 
subcutaneous nodules, scar sarcordosrs, eiythmderma, and 
ulcerations.The lesions may be verrucous, ichthyowform, hypo- 
melanotic, psoriasiform, or alopeclc. In sarcoidosis, Iesions 
are usually multiple and firm and elast~c when palpated. 
They extend to lnvolve the entire thickness of the dermis. 
The overlying ep~dermis may be slightly thinned, discolored, 
telangiectat~c, or scaly. The color is faint, show~ng dull tlnts 
of red, purple, brown, or yellow according to the stage of 
development. Usually the lesions are asymptomatic, but 
approximately 10% to 15% of patients itch.There is a racial 
difference m the frequency of cutaneous lesions in sarcoid- 
os~s.Among white patients erythema nodosum is as frequent 
as the specific cutaneous manifestations and both types of 
cutaneous involvement occur in about 10% of patients with 
sarcoidosis. In black patients, erythema nodosum is much 
less common; however, specific cutaneous manifestations 
occur in 50% or more of patients.The skin lesions ~u general 
do not correlate wrth the extent or nature of systemic 
involvement or with prognosis.The exceptions are erythema 
nodosum, which is associated with a good prognosis, and 
lupus pernio which 1s associated with bone cysts, sarcoidosis 
of the upper respiratory tract, and pulmonary fibrosis. 

Papular Sarcoid 
Papules are the most common morphology of cutaneous sar- 
co~dosis and are usually less than 1 s m  in diameter. Lesions 



Fig. 31-10 SarColdosis, hypoplgmented papules Fig. 31-12 Sarcoldosls, annular plaque 

I Fig. 31-1 1 
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may he localized or ~eneralized, in which case small papules 
predominate (Figs 3i-10 and ~ i g .  31-11). This is also-known 
as ii~ilialy snlroid.The papules are especially ~ ~ u n ~ e r o u s  over 
the face, eyelids, neck, and shoulders. Plaques may occur by 
the expansion or coalescence of papules. In time the lesions 
involute to faint macules. Hyperkeratosis may rarely be 
prominent, giving the lesions a verrucous appearance. 

Annular Sarcoidosis 
Papular lesions may coalesce or be arranged in annular 
patterns, usually with a red-brown hue (Fig. 31-12). On 
palpation the lesions are indurated. Central clearing with 
hypopigmentadon, atrophy, and scarring may occur. Lesions 
favor the head and neck and are usually associated with 
chronic sarcoidosis. 

Hypopigmented Sarcoidosis 
I-lypopigmentation may be the earliest sign of sarcoidosis and 
is usually diagnosed in darkly pigmented races (Fig. 31-13). 
Lesions vary from a few millimeters to more than a centi- 
meter in diameter and favor the extremities. Although they 
appear macular hy visual inspection, on palpation a dermal 
or subcutaneous component is often palpable in the center 
of the lesion. 

Fig. 31-13 
Sarcoidosis, 
hypopigmented and 
annular plaques. 

I. Fig. 31-14 
Sarco~dos~s, lupus 
pernio w~th 
rhinophymatous 
nasal changes. 

Lupus Pernio 
Lesions typically are brown to violaceous, smooth, and shiny also common. ENT evaluation is recommended. In thsee- 
plaques on the head and neck, especially the nose, cheeks, quarters of cases of lupus pernio, chronic fibrotic respiratory 
lips, forehead, and ears (Fig. 31-14). Lesions can be very tract involvement is found. In 43% of cases, lupus pernio is 
disfiguring. Involvement of the nasal mucosa and underlying associated with gtxnulomas in the hones (punched-out cysts), 
hone may occur and lead to nasal perforation and collapse of most commonly of the fingers. Chronic ocular lesions occur 
the nasal bridge. Upper aerodigestive tract involvement is in 37% of cases. Lupus pernio is typically seen in women in 
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their fourth or fifth decade of life. The skin lesions rarely 
involute spontaneously. At times, lupus penio may resemble 
rhinophytna. It is important to make the correct diagnosis, 
as ulceration of srooidal lesions may occur with laser 
treatment, even with pulsed dye laser. 

Ulcerative Sarcoidosis 
Ulce~ative sarcoidosis is very rare, affecting about 5% of 
patients with sarcoidosis. It affects primarily black women 
in young adulthood. In half of cases it is the presendng 
finding of sarcoidosis.The ulcerations may occur de nwo or 
in sarcoidal plaques. Lesions favor the lower extremities. The 
clinical appearance may not be specific, but skin biopsies are 
diagnostic. Lupus p m i o  may also be present. Many pqtients 
hawe multisystem sarcoidosis, although uncommonly no 
other evidence of sarcoidosis is found, 

Subcutaneous Sarcoidosis 
Subcutaneous sarcoidosis is also known as Darier-Roussy 
sarcoid and consists of a few to numerous 0.5- to 3-cm deep- 
seated nodules on the trunk and extremities; only rarely do 
they appear on tbe face. The overlying epidermis may be 
slightly violaeeous. A biopsy is usually required to confirm 
the diagnosis. Five percent or fewer pabents with sarcoidosis 
have subcutaneous nodules. 

Sarcoidosis in Scars (Scar Sarcoid) 
Infiltration and elmtion of tattoos and old flat seats are Wo 
varianfs of scar sarcoid. Previously flat scars raise up and 
may become erythematous or viol;~eous.These leaions may 
be confused with keloids. Infiltration of tattoos may be the 
f%t manifestation of sarcoidosis and ean lie eonfused with 
a glanulornatous hypetsensltivity reaction to the tattoo 
pigment (Fig. 31-15). From 22% to 50% of biopdes from 
patients with cutaneous sarcoidosis will eontain polarizable 
Eoreign material, suggesting that scar sarco~dosis is very 
common. Scar sarcoid may sometimes occur in p*ients with 
acute disease .and erythema nodosum, especially if the lesions 
are small papules on tbe knees. It may also occut in patients 
with chronic samoidoeis. 

Plaques 
These distinctive lesions are flat-surfaced, slightly elevated 
plaques that appear with greatest frequency on the cheeks, 
limbs, and trunk symmetrically. Superficial nadules may be 

mperimpo.;ed and coalescence of plaques may lead to semi- 
ginous lesions. Involvement of the scalp may lead to 
permanent alopecia. 

Erythrodermic Sarcoidosis 
Erythrodermic sarcoidosis is an extremely rare form of 
sarcoidosis. A diffuse infiltrative erythmderma af the skin 
usuaIly begins as erythematous, scaling patches that mergctto 
inwlve large portions of the body. 

lchthyosiform Sarcoldosis 
Idrthyosifonn sarcoidosis resembles ichthyosis vulgaris or 
acquired ichthyosis, with f i e  scaling usually on the distal 
extremities (Fig. 31-16). It is virtually aiways seen in non- 
white persons, especially African Ameticans. Vjrtually all 
patients have or will develop systemic disease, In 75% of 
patients, the skin lesions precede or occur a t  the same $me 
as the diagnosis of systemic sarmidosls.Although the lesions 
have no palpable component, a hiopsy w~l l  reveal dermal 
noncaseating granulomas. 

Alopecia 
Alopecia on the scalp due to sarcoidosis can have multiple 
morphologies. Plaques may extend into and involve the 
scalp leadmg to scarring hair loss (fig. 31-17). More rarely, 
macular lesions from one to seveml centimeters in diameter 
appear on the scalp and closely resemble alopecia areata, 
This f o m  may be permanent or reversible; Diffuse alopecia, 
scaly plaques resembling seborrheic dermatitis, and cicatri- 
cia1 lesions may also 0ccur.A biopsy of a11 forms af alopecic 

Rg. Sl-16 
Sarwidosis. 
ichthyostform type; 
biopsy showed 
noncaseating 
granulomaalthough 
there was no 
palpable dermal 
component to the 
lesions. 

Fig. 31-15 L,,,Y,u,,,,, papules and plaques arising in a tattoo 
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sarcoid will reveal dermal granulomas and sometimes loss 
of follicular structures. Scalp sarcoidosis is virtually always 
seen in African or African American women. In cases where 
sarcoidosis affects the scalp causing alopecia, the patient 
virtually always has other cutaneous leslons and the vast 
majority of cases w~l l  demonstrate systemic involvement. 

Morpheaform Sarcoidosis 
Very lxrely, specific cutaneous lesions of sarcoidosis may be 
accompanied by substantial fibrosis and simulate morphea. 
Lesions are more typically generalized plaques, but may 
be localized and resemble h e a r  morphea. Skln biopsy will 
demonstrate noncaseatmg granulomas African Amencan 
women are most commonly affected. Some patients respond 
to antimalarial therapy. 

Mucosal Sarcoidosis 
The lesions in the mouth are characterized by pinhead-size 
papules that may be grouped and fused together to form a 
flat plaque.The hard palate, tongue, buccal mucosa, or poste- 
rior pharynx may be involved They may simulate Fordyce 
spots. In lupus pernio the nasal mucosa is frequently 
involved. 

Erythema Nodosum in Sarcoidosis 
Erythema nodosum is the most common nonspecific cutan- 
eous finding in sarcoidosis. Sarcoidosis may first appear with 
fever, polyarthralgias, uveitis, bilateral hilar adenopathy, 
fatigue, and erythema nodosum.This combination, lmown as 
Lofgren sylzdro7ne, occurs frequently in Scandinavian white 
persons and is uncommon in American blacks. The typical 
red, warm, and tender subcutaneous nodules of the anterior 
shins are distinctive and are most frequently seen in young 
women. The face, upper back, and extensor surfaces of the 
upper extremities may less commonly be involved.There is a 
strikingly elevated erythrocyte sedimentation rate (ESR), 
frequently above 50. Erythema nodosum is associated with 
a good prognosis, with the sarcoidosis involuting within 
2 years of onset in 80% of cases. Conversely, the absence of 
erythema nodosum is a risk factor for persistent disease 
activity. 

Systemic Sarcoidosis 
Sarcoidosis may involve virtually every internal organ and 
its presentations are protean. Many instances of sarcoidosis 
are asymptomatic and it is only when routine radiographs 
of the chest reveal some abnormality that sarcoidosis is 

Fig. 31-18 Sarcoidosls, fusiform swelling of the diglts 

suspected. Fever may be the only symptom of the disease or 
be accompanied by weight loss, fahgue, and malaise. 

Intrathoracic lesions, including parenchymal lung lesions 
and hilar adenopathy, are the most common manifestation of 
the disease, occurring in 90% of cases of sarcoidosis. Pulmo- 
nary changes are staged as follows: stage 0, normal; stage I, 
bilateral hilar and/or paratracheal adenopathy; stage 11, 
adenopathy with pulmonary infiltrates; stage 111, pulmonary 
infiltrates only; stage n! pulmonary fibrosis. Transbronchial 
lung biopsy and needle aspiration have a high yield in 
confirming the diagnosis of sarcoidosis, even in patients with 
only stage I changes on chest x-ray. 

Lymphadenopathy, especially of the media~tinal and hilar 
nodes, and generalized adenopathy, or adenopathy confined 
to the cervical or  axillary areas, may be an initial slgn of 
sarco~dosis or occur during the course of the disease. 

Polyarthralgias may be seen with acute sarcoidosis or as a 
component of chronic disease. Chronic arthr~tis may occur 
(Fig. 31-18). Osseous mvolvement is often present tn chronic 
disease. The most characteristic changes are found radio- 
graphically in the bones of the hands and feet, particularly in 
the phalanges. They consist of round, punched-out, lytic, 
cystic lesions.These are seen frequently in patients wlth lupus 
pemio. The bone lesions represent epithelioid granulomas. 

Ocular involvement is present in 30% to 50% of patients, 
with granulomatous uve~tis the most characteristic lesion. 
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The lacrimal gland may be ~nvolved unl- or bi-laterally by 
painless nodular swellings. Lesions of the iris are nodular 
and painless. There may also be lesions of the retina, 
choroid, sclera, and optic nerve. Ophthalm~c dlsease is h~ghly 
correlated with systemic involvement. All patients, even 
those who have no ocular symptoms, should be seen by 
an ophthalmolog~st. Sarcoidal involvement of the eye can 
progress to blmdness. Conjunctival biopsy 1s positive in 
about 50% of patients with sarcoidosis, making it an easy 
site to sample and confirm the diagnosis. 

Parot~d gland and lacrimal gland enlargement with uveitis 
and fever may occur m sarcoidosis; this is known as tiueo- 
parotld fever or Heerfordt syndrome and usually lasts 2 to 6 
months if not treated. Facial nerve palsy and CNS drsease 
frequently are seen III this syndrome. Mikulicz syndrome is 
bilateral sarcoidosis of the pamtid, submandibular, 
snblingual, and lacrimal glands. 

Clinically apparent hepatic involvement occurs in about 
20% of patients; however, a blind liver biopsy will reveal 
granulomas in 60% of cases. Hepatomegaly with elevation 
of serum alkaline phosphatase, biliary c~rrhosis with hyper- 
cliolesterolemia, and portal hypertension with esophageal 
varices ate some of the manifestations. Liver biopsy showing 
hepatic granulomas is an excellent means of confirming the 
diagnosis of sarcoidosis. 

Renal disease may be due to direct mvolvement w ~ t h  
granulomas or secondary to hypercalcemia. Hypercalcemia 
is due to pulmonary alveolar macrophage secretion of vitamin 
D. Nephmlithiasis may result. Cardiac involvement occurs in 
5% of cases, but ~n a higher percentage of autopsy cases. 

Neurosarco~dos~s occurs in 5% to 10% of patients. It can 
present in numerous ways from focal cranial nerve involve- 
ment (most commonly facial nerve palsy), to aseptic 
meningitis, seizures, psychiatric changes, stroke, and space- 
occupying lesions. Neurosarcoidosis tends to be chronic and 
relapsing with a h~gher mortality rate. V~sion loss m sarcoid- 
osis after heat exposure is called the Uhthoff phenomenon. 

Most patients with sarcoidosis have an increased ESR. 
Leukopema, lymphopenia, anemia, eosinophilia, and throm- 
bocytopenia may be found. Elevated serum proteins occur 
because of polyclonal hyperglobulinemia. W~th liver or bone 
lesions, serum alkaline phosphatase may be elevated. If hyper- 
calcemia is present, anorexla, vomiting, muscle weakness, 
and polyuria may occur. ACE levels may be elevated in all 
granulomatous diseases, including sarco~dosis. An elevated 
ACE level is suggestwe, but not diagnostic for granulomatous 
inflammati0n.A normalACE level cannot bensed to rule out 
sarcoidosis and an elevated level does not necessarily indi- 
cate the presence of multisystem involvement. If elevated, 
ACE levels may be used to mon~tor the activity of the 
disease. 

EtiologyIPathogenesis 
The cause of sarcoidosis remains elusive.An attractive hypo- 
thesis has been that sarco~dosis occurs after exposure to an 
appropriate environmental or infectious agent in a genehcally 
suscept~ble individual. Environmental and infectious etiolo- 
gies have been sought, but identrfication of a reproducible 
infectious agent has remained elus~ve. Propnonobacteria 
remaln possible mfectious trrggers. One case of sarcoidos~s 
appearing after Bacillus CaImette-Gukrin (BCG) Immunlza- 
tlon has been reported. The strong rac~al proclivity and 

increased risk for a person to develop sarcoidosis if other 
family members are affected suggest a genetic predispos~tion. 
Polymorph~sms in various molecules involved In the inflam- 
matory cascade that results in granuloma formation have 
been reported. These include genes m the major h~stocom- 
patibility complex (MHC), some of wh~ch increase suscept- 
~bility and some of which are protect~ve. Tumor necrosis 
factor (TNF)-a activating polymorphisms have been asso- 
ciated with Lofgren syndrome. TNF levels are elevated m 
sarco~dosis and alveolar macrophages spontaneously release 
more TNF. The rate of spontaneous TNF release correlates 
wlth disease progression and steroid resistance. IFN A 
genotype polymorphrsm resulting in increased EN-u and 
interleukin-12 production is also associated with the 
development of sarcoidosis. It is unlikely that a s~ngle genetic 
mutation is suffic~ent to cause the disease, but rather multiple 
genetic factors would be required for an ~ndividual to 
develop sarcoidosis. 

Histopathology 
The histology of sarcoidosis in all affected tissues is identical. 
The characteristic finding is that of the "naked tubercle" 
composed of collections of large, pale-stainmg, ep~thelioid 
histiocytes.There may be small foci of necrosis in the center 
of the granulomas and multinucleate g~ant  cells, sometimes 
with inclusions (asteroid bodies and Scl~anmann bodies), may 
be present. Although classically there are few lymphocytes 
around the granulomas, they may be numerous.The granulo- 
mas may be nodular, diffuse, or tubular along neurovascular 
structures. 

The histologic differential diagnosis IS broad and the diag- 
nosis of sarcoidos~s cannot be dehltely made histolo@cally. 
Allergic granulomas caused by zirconium or beryllium are 
histologically Identical to sarcoidosis. Other foreign-body 
granulomas (especially as a result of silica), granulomatous 
rosacea, granulomatous secondary syphilis, tuberculoid 
leprosy, and leishmaniasis may closely s~mulate sarco~dosis. 

The d~agnos~s of sarcoidosis is established by the demon- 
stratlon of involvement consistent with sarcoidosis in two 
different organ systems.This is usually done histologically. If 
cutaneous sarcoidal granulomas are identified in a patient 
with no pnor history of sarcoidosis, the first d~agnost~c 
test to be performed should be a chest radiograph. If this 
is abnormal, further pulmonary evaluation is ind~cated. 
Opbthalmologic evaluation and conjunctival biopsy may be 
useful. Bhnd biopsy of the minor salivary glands may 
demonstrate sarcoldal granulomas in about 50% of pahents 
with systemic sarco~dosis. Otherwise, h~stolog~c evaluatron 
of any involved tissue may be cons~dered. 

Sarcoidosis in the Setting of Immunologic 
Abnormalities 
Numerous reports document sarco~dosis occurring in patients 
with varlous forms of lymphoma, especially Hodgkin's 
disease ("sarcoidosis-lymphoma syndrome"). There are 
numerous reports documenting the appearance of sarcoldiiis 
in association with IFN-a therapy. Cutaneous lesions (50% of 
patients), pulmonary findings, or both, as well as other 
features of sarcoidosis, occur In 5 %  of patients treated with 
IFN-a for hepat~tis C.The addition of r~bavirin may increase 
the risk. However, hepatitis C virus (HCV) infection alone may 
be associated with the development~f sarcoidosis.T~atment 



of human immunodeficiency v~rus  (HIV) rnfect~on w ~ t h  
highly active antiretrovrral therapy (HAART) has led to the 
appearance of sarcoidosis or tattoo granulomas, apparently 
by enhancing the number and function of helper T-cells. 
Hematopoetlc stem cell transplantation, both allogenic or 
autologous, has been associated w ~ t h  the appearance of 
pulmonary sarcoidosis. If the transplantation is performed 
for mal~gnant d~sease, the presence of hilar adenopathy may 
be Interpreted as recurrent or metastatic disease and 
inappropriate treatment may be glven. 

Differential Diagnosis 
Granulomatous secondsly syphilis may closely simulate 
sarcoidosis both clinically and histologically. Blau syndrome, 
an autosomal-dominant granulomatous disease, is similar to 
childhood sarcoidosis. It can be distinguished from sarcoid- 
osis by the lack of pulmonary involvement. Granulomatous 
cutaneousT-cell lymphoma can usually be  distinguished histo- 
logically and by the presence of pulmonary involvement in 
sarcoidosis. 

Treatment 
Numerous therapies have been reported as beneficial in 
cutaneous sarcoidosis, usually after anecdotal observation. 
There is virtually no information regarding what types of 
therapy are best for which of the various cutaneous mani- 
festations. The cutaneous disease may spontaneously remit 
without treatment. Because most skin lesions are asympto- 
matic, the major indication for treatment is cosmetic (except 
for disfiguring facial lesions). 

Systemic corticosteroids are virtually always beneficial in 
cutaneous sarcoidosis. Unfortunately, the doses required to 
control cutaneous disease may be too high (usually in excess 
of 15 mglday) to be ideal for long-term use. For limited skin 
disease, intralesional injection of 2.5 to 5.0 mglmL of triam- 
cinolone acetonide suspension is very effective. For thinner 
lesions, superpotent topical steroids, topical tacrolimus, and 
OVA1 phototherapy may be effective. A trial of minocycline 
or doxycycline, up to 100  mg twice a day, may be considered 
in patients with skin lesions in whom systemic disease does 
not require treatment. Maximum response is reported to 
occur at 3 months of therapy 

Systemic corticosteroid therapy is indicated when there is 
acute systemic involvement with fever and weight loss, in 
active eye disease, in sarcoidal involvement of the myocar- 
dium, in active pulmonary disease with functional disability, 
in hypersplenism, in hypercalcemia, and in symptomatic 
CNS involvement. 

Antimalarials, both chloroquine and hydmxychloroquine, 
have been used to treat extensive cutaneous sarcoidosis 
in doses of 250 mg/day or 200 to 400 mglday, respectively. 
About three-quarters of patients appear to respond partially 
or  completely. In some cases the associated pulmonary 
disease also improves. These agents may also be used to 
reduce the dose of systemic steroids required. 

Methotrexate in doses of 15 to 25 mglweek is also effica- 
cious and seems to help patients with severe lupus pemio 
or  ulcerative sarcoidosis who are otherwise very difficult 
to treat. Methotrexate-induced hepatitis occurs in 15% of 
patients with sarcoidosis treated with methotrexate. Leflu- 
nomide may be used in analogous fashion to methotrexate 
and may be used in patients with gastrointestinal intolerance 
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for methotrexate. Response rates are about 75%.The rrtinoids, 
principally isotretinoin, have been reported as beneficial in 
some patients, usually at doses of 0.5 to 1.0 mglkg. Response 
is only seen after 6 or  more weeks. Thalidomide, 50 to 
200 mglday, has led to improvement of the skin lesions after 
several months. It should not be used to treat pregnant 
patients, however, because of possible teratogenic effects 
to the fetus.Venous thrombosis may complicate thalidomide 
therapy, especially if doses above 100 mglday are used. 
While azathioprine and cyclophosphamide had been used for 
refractory disease, mycophenolate mofetil, has shown effi- 
cacy in mucocutaneous disease and may be considered as an 
effective form of rescue and steroid-sparing therapy. The 
combination of thalidomide, an immunosuppressive agent, in 
combination with an antimalarial may be effective when 
these agents fail individually. 

TNF is an important cytokine in the formation of granulo- 
mas. Not surprisingly, TNF inhibitors, primarily infliximab 
but also etanercept, have been reported to be effective in 
refractory cutaneous and systemic sarcoidosis. 
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HISTIOCYTOSES 
Certain svndmmes that are well-defined clinicallv and 
histologically Include the term hzst~ocyte m their name.This 
terminology is less than ideal, since there is no cell called a 
"histiocyte." These disorders are characterized by ~nfiltrates 
which contaln either Langerhans cells (the X-type hrstio- 
cytoses) or infiltrates of monocyteslmac~ophages (the non-X 
hist~ocytoses). 

Zelger B, Bu~dor f  WHC: The cutaneous "histiocytoses." In: 
Advances in Dermatology. vol 17, ch 4. St LOUIS, Mosby. 2001. 

Non-X Histiocytoses 
Zelger and Burgdorf proposed classifying this group of 
disordets as the "xanthogmnuloma family". Their classifica- 
tion scheme relies on the morphology of the monocytel 
macrophage composing the lesion. With each variant, the 
lesions may be localized (as a single lesion or i n  the skin) or 
generalized (multiple, widespread lesions with the potential 
for systemic involvement). Current terminology tends to 
give each of these separate entitites its own designation. 
This ignores relationships of certain groups, such as juvenile 
xanthogranuloma (JXG) and Langerhans cell histiocytosis 
(LCH), both of which are proliferations of dendritic cells 
(Fig. 31-19). Benign cephalic histiocytosis, generalized 
eruptive histiocytosis, and xanthonia disseminaturn occur 
along a spectrum of localized benign, to geneialized but 
benign, to visceral and progressive disease of the same cell 
type histologically and immunohistoche~nically, 
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Juvenile Xanthogranuloma 
Juvenile xanthogranuloma (JXG) is the most common Ron- 
LCH. Eighty percent of lesions occur before the age of 20. 
Between 5% and 17% are present at birth and 40% to 70% 
appear in the first year of lie. In adults, lesions tend to occu~ 
in the late 20s to early 30s. JXG is 10 times more common 
in white than black persons, but occurs in all races. In 
childhood, JXG 1s slightly more common in males than 
females, but the gender distribution in adults is equal. 
Multiple cutaneous lesions affect male children much more 
commonly (12:l). 

Ninety percent of cutaneous JXGs are solitary (Fig. 31-20). 
They begin as well-demarcated, firm, mbhery, round to oval 
dermal papules or nodules from 5 to 10  mm in diameter. 
Early lesions are pink to red with a yellow tinge and become 
tan-brown over time. Most lesions are asymptomatic. 
The head and neck are the most common locations, followed 
by the upper trunk and upper extrem~ties. Lesions have been 
divtded into three forms. small nodular (2-5 mm: Fie. 31-21): 

Fig. 81-20 Juvenile 
xanthogranuloma, 
solitw. 

, ., , . 
large nodular(5-20 mm; Fig. 31-22); and giant xanthogranu- 
loma (>20 mm) types. The small-type lesions are more 
numerous than the large type. However, often one patient 
will have both types of Ies~ons and the proposed increased 
risk for ocular involvement in the micronodular type and 
other internal involvement m the macronodular type has 
been refuted. Skin lesions regress spontaneously withln 3 to 
6 years m children. In adults, lesions are usually persistent. 
Hyperpigmentation, atrophy, or anetoderma may remarn 
after lesions resolve. 

Multiple atypical presentations have been described. 
These include hyperkeratottc nodules; macronodular tumors 
from 2 to 10  cm in diameter; clustered forms; flat, plaque- 
ltke lesions; and pedunculated lesions.Atypica1 sites of involve- 
ment fingers.The tndude most the common genitalia, location lips, palms, after the soles, dermis earlobes, for JXGs and I?- Fig. 31-21 Juvenile xanthogranuloma. multiple small nodular. 
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~nastocytosis. Multiple xanthogranulotnas are rare in 
adults and for them to occur in an eruptive manner is 
ouite unusual. Three such cases have been associated with I dematologic n~alignancy (lymphocytic leukemia and 
monoclonal gammopathy). 

Lesions appear histologically as nonencapsulated, but 
circumscribed, oroliferations in the uuper and mid-reticular 

Flg. 31-22 Juvenile xanthogranulwna, multiple large nodular. 

is the subcutaneous tissue, again most commonly on the 
Iiead and neck. About 15% of JXGs present in this manner, 
usually as a solitary mobile mass up to 3 cm in diameter. 
Subcutaneous JXG most commonly appears before age 1 
and trften befote age 3 months. Oral JXG may develop in 
infancy or childhood and is most frequently a solitary lesion 
of the tongue, lip, or palate. 

Extracutaneous 1XG is uncommon and occurs either as 
visceral involvement, in association with multiple cutaneous 
lesions (5% of JXG cases), or a solitary extracutaneous lesion 
(also 5% of JXG cases). Ocular involvement occurs in about 
0.4% of children wlth multiple JXGs and 41% of children 
with ocular JXGs have skin lesions. Skin lesions appear after 
eye lesions in 45% of eases. Eye leslons usually occur dunng 
the first 2 years of life.The most common location is the iris, 
where JXG can present as a tumor? unilateral glaucoma, uni- 
lateral uveitis, with spontaneous hyphema, or as heterochro- 
mla iridis. The eyelid or posterior eye may also be involved. 
Ocular screening is recommended for all children with 
multiple cutaneous lesions before the age of 2 years. 

Mass lesions of the nasal, orbital, and paranasal sinus region 
can occur and can cause erosion of the orbit and extend to 
the skull. Other extracutaneous sites and their presentation% 
in order of frequency, ~nclude the lung (respiratory distress 
and nodular opacities on chest radiograph), liver (hepato- 
megaly and rarely fatal giant cell hepatitis), testis (mass), and 
rarely, the CNS, kidney, spleen, and retroperitoneum. Other 
evaluations for extracutaneous JXGs are not indicated unless 
there are symptoms or findings suggesting their presence. 
Extracutaneous lesions also spontaneously regress. If 
surgical intervention is required, exiracutaneous lesions tend 
not to recur, even if they are incompletely excised. 

JXGs ham been reported in association with neurofibm- 
matosis (NF-1) and juvenile chronic myelogenous leukemia 
(JCML). JCML and NF-1 are known to be linked, but since 
JCML occurs in infancy OF eafly childhood, often cafe-au-lait 
macules are the only findings of N P 1  at that time. Some- 
times all three conditions affect the same patient, with males 
having a 3:l predominance and commonly a maternal hlstory 
of NF-1. Children with JXG should he examined for stigmata 
of NF-1. If these stigmata are found, espec~ally in a boy 
with a maternal history of NF-1, the pediatrician should be 
alerted of the poss~ble, although uncommon, occurrence of 
JCML. Rarely, JXG in childhood may be associated with 

- - 
dermis and may extend more deeply inta the subcutaneous 
tissue or abut directly on the epidermis with no grenz zone. 
Epidermotropism does not occur. Classically it has been 
proposed that the histopathology varies in accordance with 
the age of the lesion. Very early lesions arr: composed of 
mononuclear cells with abundant amphophilic cytoplasm 
that is poorly Iipidized or vacuolated. Later the cells become 
more vacuolated and multinucleated forms appear. In mature 
lesions, foam cells, multinucleated foam cells (Touton giant 
cells) and foreign-body giant cells are present.Touton giant 
cells are characteristic of JXG hut not specific for rt. 'She 
idlammatory infiltrate consists of lymphocytes, eosinopbils, 
and neutrophils, and lacks plasma cells. Fibrosis occurs in the 
older lesions. The histology described above is characteristic 
of cutaneous JXGs. Soft-tissue and visceral JXGs present 
with more monomorphous cytology, may have very few of the 
characteristic Buton giant cells, and can have a prominent 
spindle cell appearance, Immunohistochem~shy is especially 
valuable in confirming the diagnosis of extracutaneous IXG. 
The cells of JXG of all anatomic locations stain w~th  factor 
XIIIa, vimentin, and CD68, rarely with CD1, and not with 
s-100. 

It is ndtewortby that the pattern of involvement by 
JXG and LCH are similar, with childhood onset, pnmary 
cutaneous involvement, and when visceral disease occurs, 
the liver, bone and lungs are commonly involved, W~thout 
histologic confirmation, isolated JXG of the bone would he 
most likely diagnosed as ~solated LCH, a much more 
common condition. These clinical similarities between JXG 
and LCH may be explained by the fact that both diseases are 
caused by antlgen-presenting dendritic cells. JXG is a proti- 
feration of dermal dendrocytes and LCH is a proliferation of 
Langerhans cells. The clinical features Favoring JXG include 
lack of nustlng or  scale and the distribution and uniformity 
of slze af lesions. Histologic evaluation is dehlhve In difficult 
cases since JXGs are negative for the Langerhans cell marker 
CD1. Unlike LCH, JXGs are usually negatlve for S100, 
although a few $100-positive JXGs have been reported. 
Benign cephalic histiocytosis (BCH) may be difficult to 
distinguish both clinically and histologically, but in BCH 
lesions tend to he flatter and are mainly on the head and neck. 
Papular xanthoma can be d s ~ g u i s h e d  histologically. Clin- 
ically, mastocytosis will urticate when scratched (Darier's 
sign) and can be distinguished histologically. Solitary JXG 
appearing in a child must be distinguished from a Spitz 
nevus, usually requlnng a biopsy. 
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Benign Cephalic Histiocytosis 
BCH is a rare condition affecting boys and girls equally. 
The onset is between 2 and 34 months of age (rarely up t o  5 
years), with 50% of cases beginning between ages 5 and 1 2  
months.% disease begins initially on the head in all cases, 
often the cheeks, eyelids, forehead, and ears. Lesions may 
later appear on the neck and upper trunk and less commonly 
more caudad. There axe always multiple lesions, but often 
few in number (M), but can number more than 100. 
Individual lesions are slightly raised, redd~sh-yellow papules, 
2 to 4 mm in diameter. Lesions may coalesce to give a 
reticulate appearance. The lesions cause no symptoms. The 
mucosa and viscera are not mvolved. Lesions spontaneously 
involute over 2 to 8 years, leaving behind hyperpigmented 
macules. Some view BCH as a localized childl~ood variant of 
generalized eruptive histiocytoma. Histologically, there is a 
diffuse dermal ~nfiltration of monomoqihous macrophages 
which do not stain with S-100 or CDla. 

Jih DM, el al: Benign cepha1,c h~stiocylosis: A case report an0 
rev'ew J Am Acao Dermaro 2002:47:908. 

Generalized Eruptive Histiocytoma 
(Generalized Eruptive Histiocytosis) 
?he major characteristics of this rare diseaie are: 1) wide- 
spread, erythematous, essentially symmetrical papules, 
particularly involving the trunk and proximal extremities, 
and rarely the mucous membranes (there is no v~ce ra l  
mnvolvement); 2) progressive development of new lesions 
over several years with eventual spontaneous involution to 
hyperpigmented macules; and 3) a benign histologic picture 
of monomorpl~ous, vacuolated macrophages. Lesions appear 
in crops, but are not grouped. They are ski-colored, brown, 
or vrolaceous. Generalized eruptive histiocytoma (GEH) is 
rare in childhood. GEH may be difficult to distinguish from 
widespread BCH if indeed it is a separate condition. It is 
separated from xanthoma disseminatum by the lack of 
visceral disease, the benign course, and by the scalloped 
appearznce of the macrophages in xanthoma disseminatum. 
GEH may rarely be associated with underlying malignancy, 
usually leakemia. Histologically, there is a dermal infiltrate 
of monomorphous vacuolated macropbages and mono- 
nuclear histiocytes. The GEH cells stain positively for 
vimentin, CD68, MAC387, and negatively for 5-100, and 
CDla. It has been proposed that GEH is an early 

indeterminatestage of various non-X hist~ocytoses, including 
indeterminate cell histiocytosis, multicentric reticulohistio- 
cytosis, xanthogranuloma, and xanthoma daseminatum. 

Deng YJ, et at Generalized eruptive hstiocytosis: a possible 
therapeutic cure? Br J Dermatol2004:150:155. 

Jang KA, et al: Generalized eruptive histiocytoma of ch~ldhood 
Br J Dermatol 1999;140:174. 

Klemke C, et al: Atyp~cal generalized eruptive histiooytosis asso- 
ciated Wlth acute monocytlc leukernla. J Am Acad Dermatoi 
2003;49:233. 

Misery 1, et al: General~z~d eruptive histlocytoma in an infant 
wtth healtng in summer: long-term follow-up. Br J Dermatol 
2001 ;I 44:435. 

Seward JL, et al: Generalized eruptive h~stbcytosis. J Am Acad 
Dermatoi 2004:50:116. 

Xanthoma Disseminatum [Montgomery 
Syndrome] 
Xanthoma dissem~natum (XD) is a iare, potentially pro- 
gressive non-LCH that preferentially affects males in child- 
hood or young adulthood. It is character~zed by the insidious 
onset of small, yellowish-red to brown papules and nodules 
that are dtscrete and disseminated. They characteristically 
involve the eyelids and flexural areas of the axillary and 
inguinal folds, and the antecubital and popliteal fossae. Over 
years the lesions increase in number, forming coalescent 
xanthomatous plaques and nodules. About 50% of cases 
have mucous membrane involvement, most commonly of the 
oropharynx (causing dysphagia), larynx (causing dysphonea 
and airway obstruction), and conjunctiva and cornea (causing 
bl~ndness). Diabetes insipidus (in 40%) and less commonly 
orher forms of hypopituitarism occur from involvement of 
the p~kuitary fossa. CNS involvement with epilepsy, hydro- 
cephalus, and ataxia can occur. In some cases, the disease 
may spontaneously involute. 

The serum lipids are abnormal in 20% of cases, which may 
lead to confusion with hyperlipidemie xanthomatosis. Histo- 
logic examination of early lesions shows surprisingly non- 
foamy, scalloped macrophages. Later lesions show xanthoma 
cells,Touton giant cells, and frequently, a mild inflammatory 
cell infiltrate of lymphocytes, plasma cells, and neutrophils. 
The macrophages stain with CD68 and factor XUIa. 

Disseminated xanthosiderohistiocytosis is a variant of XD 
in which there is a keloidal consistency to the lesions; they 
have annular borders, a cephalad distribution, and extensive 
iron and lipid deposition in the macrophages and connective 
ttssne. 

Progressive xanthoma disseminatum can produce consid- 
erable morbidity and can even be  fatal.Therefore, aggressive 
therapy may be indicated. Cyclophusphamide has led to 
dramatic improvement in two of three patients so treated. 

- - - - - -- 
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Progressive Nodular Histiocytosis 
Progressive nodular histiocytosis is clinically characterized 
by the development of two types of lesions: superficial 
papules and deeper larger subcutaneous nodules. The larger 
lesions can be up to 5 cm in dkmeter and are associated w ~ t h  
pain and ulcerat~on.The eruption is diffuse and essentially 
symmetrical without predilection to the flexural amas. On 
the face, les~ons may coalesce, giving the patient a leonine 
facies. New Ies~ons progressively appear and spontaneous 
resolution doesnot occur. Most patients have no mueosal or 
visceral lesions, although one patient had a hypothalamic 
lesion leading to precocious puberty and growth hormone 
deficiency. Histologicall3r, the superficial lesions show foamy 
macrophages and the deep& lesions a denseIy ceIIular proli- 
feration of spindle-shaped histiocytes with multinucleated 
giant cells. Local excision may be used for symptomatic 
lesions. 

-- 

Beswick SJ, et at: Progressive nodular histiocytosis in a child 
with a hypolhalamic tumour. Bf J Dermatol200$146:138. 

Gonzalez A, et al: Progressive nodular hist~ocytosis aocom- 
panied by systern~c disorders. Br J Dermatol 2000;143:628. 

Torres L, at al: Progressive nodular histiocytosis. J Ant Acad 
Dermatol 1993;29:278. 

Vadoud-Seyedi J, et al: Progressive nodular hlstiocytomas. Br J 
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Papular Xanthoma 
Papular xanthoma is a rare form of non-LCH that is poorly 
defined. It occun in adults and children and in the latter may 
involute leaving anetoderma-like scars. The primary lesion 
is a small, yellow papule from 1 to 10 mm in diameter.There 
are usually multiple lesions that are generalized. The lesions 
have no tendency to merge into plaques and do not favor the 
fiexoss.There is no visceral ~nvolvement and no abnormal- 
ities are found on lipid prome examination. Histologically, 
there are aggregates af xanthomatized foamy macrophages 
in the dermis withTouton giant cells. Inflammatory cells are 
scant or absent. 

Caputo R, et ai: Papular xanthoma ~n chlldren. J Am Acad 
Dematol1990;22:1052. 

Chen CG, et al: Primary papular xanthoma of children. Am J 
Dermatopathol 1997;19:596. 

Kim SH, et ak Congenital popular xanthoma. Br J Dermatol 
2000;142:569. 

Hereditary Progressive Mucinous Histiocytosis 
in Women 
Hereditary progressive mueinous histiocytosis is an 
autosomal-dominant or X-linked hereditary disorder 
described only in women. The skin lesions consist of a few 
to numerous skin-colored to red-brown papules up to about 
8 mm in diameter thaf tend to appear on the face, arms, 

forearms, hands, and legs. Onset is in the second decade of 
life, with sIoW progression and no tenden* to spontaneous 
involution. Visceral and mucosal lesions have not been 
reported. Histologicany, in the mid-dermis there is a proli- 
feration of spindle-shaped and epithelioid monocytes, with 
the later primarily m the upper dermis. Superficial telangiec- 
tatic vessels and Zncreased mast cells are found. Abundant 
mucin is demonstrated by alcian blue staining, indicating the 
presence of acid mucopo1ysaccharides.This condition can be 
distinguished fmm the other non-LCHs by its familial pattern, 
lack of lipidized and multinucleated cells, and presence of 
mucin. hnmunoperoxidase studies have been conflicting.The 
mononudear cells in one case were factor XIIIa and CD68 
positive and in another case were negative for these antigens. 

Sass U, et ai. A sporadic case of progressive rnuclnous histio- 
cytosis. Br J Dermatol2000;142:133. 

Schroder K, et ak Hereditary progressive mucinous histio- 
cytosis. J Am Acad Dermatol 1996;35:298. 

Wong II, et al: Hereditary progresswe mucinous hlstiocytosls. Br 
J Dermatol 1999:141:1101 

Reticulohistiocytosis 
Two distinct forms of reticulohistiocytosis occur: reticulo- 
histiocytoma and multicentric reticulohistiocytosis. The 
two forms have Identical h~stology but distinct clinical 
manifestations. 

ReticulohisZiocytoma Reticulohistiocytoma usualIy 
occurs as a solitary, firm, dermal lesion of less than 1 cm rn 
diameter. Multiple lesions may rarely occur and can be quite 
extensive and diffuse. Solitary lesions and multiple lesions 
without system~c involvement, in contrast to multicentric 
ret~culohlstiocytosis, have been desctibed mainly in adult 
men and rarely in children. 

Multicentric Retioulohistiocytosis Multicentric reti- 
culohistiocytosis is a multisystem disease beginning usually 
around age 50 (range 6-86). It is twice as common in women 
as in men and affects all races.About 25% of reported cases 
have had an associated malignancy, but no specific type of 
malignancy is more pmvalentThe skin lesions usually appear 
before the diagnosis of the malignancy, but synchronous 
behav~or of the skin lesions and the underlying malignancy 
js rarely reported. Gwen the high frequency of underlying 
malenancy, however, an evaluation for underlying cancer 
should be undertaken in a patient with multicentric 
retiulohistiocytods. 

Clmically, there may be a few to a few hundred firm, 
skin-colored to red-brown papules and nodules, mostly 2 to 
10 mm in diameter? but some reaching several centimeters in 
size (Fig* 3131-=).These occur most frequently on the lingers 
and hands, with a tendency to cause paronychial lesions. In 
about half the cases, lesions will be amnged about nailfolds, 
giving a so-called "coral bead" appearance, which may be 
associated w t h  nail dystrophy. The upper half of the body, 
including the arms, scalp, face, ears, and neck are also 
common sites. Nrnety percent of patients have lesions on the 
face and hands. Characteristic are nodular and papular 
involvement of thepirmae and a symmetrical distribution of 
the lesions, especially oves joints. The nodules on the arms, 
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Rg. 91-23 Multicentric reticulohist~ocytos~s. 

elbows, and knees may resemble rheumatoid nodules. Some 
patients may complain of pruritus. 

Mucous membrane involvement is seen in half the cases 
and is most frequent on the l~ps  and tongue; other sites 
are the gingiva, palate, buccal mncosa, pharynx, larynx, and 
sclera. One-th~rd of cases have hypercholesterolem~a and 
xanthelasma. Rheumatoid factor is negative. 

Osteoarticular changes are the most important aspect 
af multicentric retrculoh~stiocytosis. In 40% of cases joint 
symptoms precede the appearance of the skin lesions and in 
30% the skin and joint disease occuls simultaneously. 
The associated arthropathy is an inflammatory, symmetrical, 
polyarticular arthritis that can affect many joints, including 
the hands, knees, shoulden, wdsts, hips, ankles, elbows, 
feet, and spine. The arthritis can be rapidly destructive and 
mutilating, with absorption and telescopic shortening of the 
phalanges and digits-doigts en lorgnette,opera-glass fingers. 
In older reports at least 50% of cases developed arthritis 
mutilans, but this has been reduced to about 12% with 
aggressive early treatment. The ]oint involvement may 
resemble rheumatoid arthritis and psoriatic arthntis. Weight 
loss and fever occur in one-th~rd of patients. 

Other orsans and tissues may be involved, such as bone, 
muscle, lymph nodes, liver, myocardium, pericardium, 
pleura, and stomach. Myocardial involvement may be fatal. 
Gallium scans have been proposed as a screening method to 
assess the extent of disease. The clinical course varies. In 
many instances there is complete involution after about 
8 year&.The joint destruction is permanent, however, and is 
a cause of severe disability. 

HistologicalIy, the skin lesions are usually centered in the 
mid-dermis and tend to occupy much or  all of the dermis. 
The lnfiltratrng cells are mononuclear and multinucieate 
monocytehnacrophages.The giant cells are most characteris- 
trc with an abundant smooth, or slightly granular, eosinophilic 
or amphophilic "ground-glass" cytoplasm. Their cytoplasm 
is darker in the center than at the penphery. These cells 
stain posit~ve for periodic-acid Schiff (PAS) after diastase 
digestion. The overlying epidermis may be thinned but n 
usually sepaiated fram the dermal process by a narrow zone 
of collagen (Grenz zone). Characteristically, there 1s poly- 

morphous rnfiltrate of lymphocytes, neutrophils, eosinophils, 
and plasma cells within the lesions. 

Given The aggressive nature of the arthritis, early and 
adequate treatment should be considered. However, asso- 
ciated malignancy is frequent and u u  be worsened by 
immunosuppressive therapy.The same would be true if there 
were underlying asymptomatic tuberculosis. InltialIy, the 
patient should be screened for these two conditions and they 
should be adequately treated if found. In patients free of 
neoplasia and tuberculosis, the treatment is individualized. 
Spontaneous remissions are common, makxng efficacy of 
treatment hard to determine. Initially, in mild cases, lowdose 
prednisone with antimalarials or low-dose methotrexate 
could be considered. In severe cases, more aggressive immuno- 
suppressive therapy with a cytotoxic agent such as cyclo- 
phosphamide (Cytoxan), 1 to 2 mgfkgtday with or w~thout 
corticosterord treatment, could be  considered. The lowest 
dose of cytotoxtc should be  used to maintain controI of the 
arthntis and the medications discontinued as soon as possrhle. 
Alendmnate and etanercept have been reported a5 effective 
in controlling the arthntis and improving the s h n  lesions. 
For patients with skin lesions only, therapy is not required. 
PWA, antimalarials, topical nihugen mustard, and low-dose 
methotrexate, alendmnate, or etanercept could be considered 
if symptoms are severe. 

- - 
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Indeterminate Cell Histiocytosis 
Indeterminate cells are felt to represent dermal precursors of 
Langerhans cells.They are 5-100 and CDla positive, but do 
not contain Birbeck glanules. Less than 50 cases of indeter- 
minate cell histiocytosis have been described, half in one 
report. Children and adults are affected, with males out- 
numbering females. Solitary and multiple lesions may occur, 
and the color of lesions varies fmm yellow to led brown. 
Lesions may be papules, plaques or nodules from 3 mm to 
10 cm in size. Visceral involvement of bone and conjunctiva 
are rare. Histologically, while the cells in these cases do stain 
with 5-100 and at times with CDla, the staining is never as 
intense as Langerhans cells.At times the infiltrating cells in 
non-LCH can be 5-100 positive and weakly and focally 
CDla positive. This has led Ratzinger et a1 to suggest that 
most cases reported as indeterminate cell histiocytosis are 
some form of non-LCH or sinus histiocytosis with lympha- 
denopathy, and indeterminate cell histiocytosis is not a distinct 
entity. Indeterminate cells may be found as a minor component 
of the dermal infiltrate in nodular scabies and rarely 
following pityriasis rosea. Severe cutaneous involvement in 
indeterminate cell histiocytosis has been treated with 
chemotherapeutic agents similar to those used for LCH 
including cyclophosphamide, etoposide, vinblastine, systemic 
corticosteroids, and 2-chlorodeoxyadenosine. 
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Sea-Blue Histiocytosis 
Sea-blue histiocytosis may occur as a familial inherited 
syndmme or as an acquired secondary or systemic infiltra- 
tive process. The characteristic and diagnostic cell is a 
histiocytic cell containing cytoplasmic granules that stain 
blue-green with Giemsa stain and blue with May-Gruenwalt 
stain. The disorder is characterized by infiltration of these 
cells into the marrow, spleen, liver, lymph nodes, and lungs, 
as well as the skin in some cases. Skin lesions include 
papules, eyelid swelling, and patchy gray pigmentation 01 
the face and upper trunk. Similar histologic findings have 

-ccurred in .-..-.... with myelogenous leukem~a, a 
Ne~mann-P~ck disease (type B), and following the prolonged 
use of intravenous fat supplementation. The inherited form 
may be associated with neurologic symptoms, including 
ataxia, epilepsy, and dementla. 

Bigorgne C, et al: Sea-blue h~stiocyte syndrome in the bone 
marrow secondary to total parenteral nutr~tlon. Leukem~a 
Lymphoma 1998;28:523. 

Candonl A, et al: Sea-blue histiocytosis secondary to Niemann- 
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2002;118:931. 
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X-TYPE HlSTlOCYTOSES 
This group of disorders is caused by infiltration of the skin, 
and in some cases other organs, by Langerhans cells. The 
spectrum of disease is similar to that seen in mastocytosis, 
with solitary, usually benign and autoinvoluting lesions, 
multicentric skin-limited disease, and visceral disease, In 
the LCHs, multicentric skin disease and systemic disease 
are common, and severe morbidity and mortality are 
unfortunately not uncommon. 

Congenital Self-Healing Reticulohistiocytosis 
(Hashimoto-Pritzker) 
Congen~tal self-healing reticuloh~stiocytosis (CSHR) 1s an 
autoinvoluting, self-l~mited form of LCH. CSHR 1s usually 
presenl at blrth or appears very soon thereafter It has been 
descnbed in two forms: a solitaty and a multinodularvariant. 
Solitary or generalized lesions can affect any part of the 
cutaneous surface. Lesions range from 0.2 to 2.5 cm m 
diameter (Eg. 31-24). Leslons may grow postnatally. Except- 
lonally large tumors up to 8 cm in diameter can occur. At 
presentation the les~ons can be papules or nodules with or 

Fig. 31-24 
Congenital 
self-haaling 
reticUlohistiocVtosis, 
solitary lesion. 
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without erosion or ulcerat~on. Individual lesions are red, 
bmwn, pink, or dusky. Lesions may rarely appear as hemor- 
rhagic bullae Leslons greater than 1 cm characteristically 
ulcerate as they resolve. Lesions are asymptomat~c and 
spontaneously ~nvolute over 8 to 24 weeks, leaving atrophic 
scarring from the ulcerated nodules. Internal involvement a 
not found. 

On histologic examination large mononuclear cells and 
multinucleated giant cells with ground-glass or foamy cyto- 
plasm are present ~n the dermis and epidermis, Immuno- 
peroxidase staining is positive for CDL, HLA-DR, and 
5-100. By electron microscopy 10% to 25% of cells have 
Langerhans cell granules. This histology is characterist~c but 
cannot distingu~sh this ent~ty from other forms of LCH, so a 
definitive diagnosis cannot be made h~stologically. 

This is a prolifemtion of Langerhans cells. Because LCH 
with systemic involvement may present in identical fashion, 
systemic evaluation is recommended, mcluding a physical 
examination, complete blood count, liver function tests, and 
bone surrey. A liver-spleen scan and bone marrow biopsy . should be considered. 

lnuzuka M, et al: Congen~tal self-heallng ret~culohisf~ocytosis 
presenting w~th hemoMagic bullae. J Am Acad Dernlatoi 
2003,48.S75. 

Thong HY, et al. An unusual presentation of congen~tal self- 
heallng ret~culoh~stiocyfosis. Br J Dermatol 2003;149:191. 

Langerhans Cell Histiocytosis (Histiocytosis X) 
LCH, or  histiocytosis X, ts a disease character~zed by proli- 
ferat~on of Langerhans cells. This group of disorders can 
involve many organ systems but affects primar~ly the bone, 
sk~n,  lymph nodes, lungs, liver and spleen, endocnne glands, 
and nervous system.The separation of these conditions into 
separate entities-Letterer-Slwe disease, Hand-Schuller- 
Chr~stian disease, and eos~noph~llc granuloma-1s of histo- 
rical interest only. Currently, the disease is class~fied by the 
number of organ systems ~nvolved (single or  multisystem) 
(Box 31-1). This classification, as in staging cutaneous T-cell 

. , Box 31-1 Classification system for Langerhans cell 
' '" histiocytosis (LCH) 

1. Slnaie Oman involvement 
-Lung- 

m Bone 
m Skin 

P~tuitary 
Lymph node 
Other sites 

2. Multisystem disease - .  Muitiorgan disease with lung involvement 
m Muitiorgan disease without lung Involvement 

Multisystem hlstlocytlc disorder 
Aiternative classlflcation system (relating to old 
classification scheme) 

h p h o m a ,  is flawed, since Langerhans cells circulate in the 
blood and small foci of involvement in internal organs may 
not he detected.The disease affects primarily children from 
1 to 4 years of age, but can present from birth to the ninth 
decade. It is uncommon, w ~ t h  an incidence of between 4 and 
40 per million children per year. It is less common in adults, 
and presents at an average age of 33 years. The range of 
clinical features of LCH in any organ is identical in children 
and adults, but the relative percentages of patients with 
mulbsystem disease versus single organ disease differs 
markedly. Localized disease appears more common in 
children, primarily as localized bone disease (eosinophilic 
granuloma of bone). In adults, multisystem disease is most 
common, and pmgnosis is better for localized versus multi- 
system disease, except for isolated pulmonary LCH which 
represents 15% of all adults with LCH and has the worst 
prognosis. 

The pathogenes~s of LCH is unknown. There remains 
debate as to whether the infiltrating cells are tmly neoplastic 
or simply reactive. It is clear that the infiltrating Langerhans 
cells are clonal. However, aneuploidy is infrequent and histo- - .  
logically the cells do not appear atypical as in lymphoma. 
These features have led to the suggest~on that the prohiera- 
tion of Langerhans cells is cytokine related. A family history 
of LCH is found in about 1% of cluldhood cases and a lesser 
percentage of adults. Associated lymphomas, solid tumors, 
and leukemias have occurred in patients with LCH, with 
acute lymphoblastic leukemia preceding the appearance of 
LCH and acute myeloblastic leukemia following it. 

Skin Lesions About 10% of children have single-organ 
d~sease involving only the skin and 50% have skin involve- 
ment, making skin the most commonly involved organ in 
childhood LCH. Skin involvement occurs in 50% of adults 
with multisystem LCH, being slightly less common than 
pulmonary and bone lesions. Only 2% of adult pat~ents with 
LCH have isolated skin disease. In children and adults, the 
pattern of skin disease does not pred~ct the presence or  
extent of systemic disease. The most common form of slun 
disease in children 1s that descr~bed m Abt-Letterer-Siwe 
disease. The skin lesions are tiny red, red-brown, or yellow 
papules that are widespread but favor the intertriginous 
areas, behind the ears, and the scalp (Figs 31-25 and 31-26). 

Acute dissem~nated LCH (muitifocal, multisystem disease) 
= Abt-Letterer-Slwe 
Chronic multifocal LCH (muitlfocal, unisystem diseas 
Hand-Schuller-Christian 
Chmnic focal LCH (unlfocai) = eosinophliic granuloma 1 Fig. 31-25 Lanserhans cell h~stlocytos~s, erythematous eruption 

accentuated in the groin folds. 
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Fig. 31-26 Langerhans cell hlst~ocytosis: seborrhelc dermatitis-like 
eruption w~th hemorrhage. I 

Fig. 31-27 Langerhans cell h~stlocytosis, bulious lesions. 

There is a superficial resemblance to seborrheic dermatitis, 
but on careful inspection the lesions are individual papules 
and there is focal hemorrhage in the lesions. The papules 
are often folliculocentric. Lesions may erode or weep. In 
children this pattern frequently is associated with multi- 
system disease. In the rare adult cases, one-quarter have 
disease limited to the skin. A rare variant of this pattern of 
LCH is one in which vesicles appear (Fig. 31-27). This 
can occur in infants or adults. The vesicles are due to large 
intraepidermal collections of Langerhans cells and a Tzanck 
smear may lead to suspicion of the diagn0sis.A less common 
presentation is with slightly larger papules up to 1 cm in 
diameter. 'Ihese lesions tend to be yellow-red and resemble 
xanthomas or xanthogranulomas (Fig. 31-28). They can be 
numerous and widespread.A rare variant resembling lichen 
planopilaris has been reported. 

Nail changes can occur, but are uncommon and can in- 
clude longitudinal grooving, purpuric striae, hyperkeratosis, 
subungual thinning, deformities, loss of nail plate, and paro- 
nychia. Both fingernails and toenails may be affected and 
nail involvement has occurred in both children and adults. 
Most patients with nail involvement have multisystem 
disease. 

LCH restricted to the genitalia is rare, but vulvar, inguinal, 
and perianal disease may be the initial manifestation of 
LCH. It tends to be painful and ulcerative, and may simulate 

Ag. 31-28 
Langerhans cell 
hlstiocytosis. 

I xanthomatous 
nodule in a oatient 
with diabetes 
insipidus. 

hidradenitis suppurativa, since axillaly and scalp involve- 
ment may also be present. 

Histologically, there is a dense dermal infiltrate of 
Langerhans cells. This can be superficial and immediately 
below the epidermis (in small papular and seborrheic-like 
lesions), folliculocentric, or deep and diffuse (in papular and 
nodular lesions). The Langerhans cells are recognized by 
their abundant, amphophilic cytoplasm and eccentric round 
or kidney bean-shaped nucleus.There is frequently exocyto- 
sis of the abnormal cells into the overlying epidermis. If this 
is extensive, macroscopic vesicles can be seen, and erosion 
can occur secondarily The dermal infiltrate is accompanied 
by many other inflammatory cells, including neutrophils, 
eosinophils, lymphocytes, and plasma cells. Dermal edema 
and hemorrhage are characteristically present. In larger and 
older lesions the infiltrating histiocytic cells become foamy 
and fibrosis may be present. The histologic features of the 
Langerhans cells, such as nuclear atypia and mitotic indices, 
do not predict prognosis and are not reproducible. This 
makes those cases reported as "malignant" Langerhans cell 
tumor hard to interpret. 

Immunohistochemistry is useful in confirming the diagnosis. 
The infiltrating cells in LCH are 5-100 and CDla positive. 
Electron microscopy will detect the presence of Birbeck 
granules. In older lesions and in some organ systems the 
number of cells staining with these markers and containing 
Birbeck gmnules is much diminished.The number of Birbeck 
granules and the presence of other intracellular structures, such 
as lamellar bodies, are not useful in classifying LCH cases. 

Oral Mucosa Lesions The oral mncosa may be mvolved. 
Periodontal involvement is most common, affecting pnm- 
arily the jaw (Fig. 31-29).Alveolar bone is lost with detach- 
ment of the teeth wh~ch on x-ray appear to be "floating." 
Palpable masses and gingival les~ons should be looked for 
and a dental evaluation completed in all patients. Bilateral 
parotid swelling may occur. 

Visceral Involvement The most commonly involved 
organ is the bone (Fig. 31-30). In various series between 
one- and two-thirds of pediatnc patients and 12% of adult 
patients have disease l~mited to one or several bones. The 
lesions may be asymptomatic or cause pain.The skull a most 
commonly involved, followed by the long bones, then the 



X-Type Histiocytoses 723 - 
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Fig. 31-30 Langerhans cell histiocylosis, eosinoph~lic granuloma 
of rlb that eroded through to the skin. 

flat bones. Bony lesions tend to occur in older children and 
young adults. Lesions are treated with curettage, intra- 
lesional corticosteroids. or  radiation. Endocrine dysfunction 
occurs usually in the form of diabetes insipidus, which is 
more common in patients with bone disease of the skull and 
in patients with extensive disease. 

Lymph nodes are characteristically involved, especially 
the cervical nodes. T l ~ e  bone marrow may be affected and 
the presence of pancytopenia is usually associated with a 
poor prognosis in childhood LCH. This may present as 
purpura in the skin. 

The liver niay be involved directly by infiltration with 
Langerhans cells or may be indirectly affected by enlarged 
nodes in the porta hepatis leading to obstructive disease. 
Either pattern can lead to biliary cirrhosis. 

Pulmonary LCH occurs on average at age 33 yeaif;. A 
diffuse micronodular pattern on chest radiograph may 
progress to cyst formation (honeycomb lung), large bullae, 
and pneumothorax. More than 90% of adults with pulmo- 
nary LCH are smokers. Five-year survival is 88%. 

Prognosis 
In childhood LCH outcome is determined by the extent of 
involvement and, more importantly, the function of affected 
organs. Children younger than 2 years with multisystem 
disease have the worst prognosis, w ~ t h  a 37% mortality, as 
opposed to 16% for children over the age of 2 years. Early, 

initial response to multidrug chemotherapy in childhood 
n~ultisystem LCH is an important predictor of survival, with 
9276 of responders and 11% of nonresponders after 6 weeks 
of treatment surviving. In adults, isolated disease, except 
pulmonary disease, has the best prognosis. Multisystem 
LCH in adults has a 5-year survival of 91.7%. Baseline and 
repeated evaluation are important. Lesions in one organ 
system may resolve while disease progresses in another 
organ. Skin lesions may spontaneously resolve, only for the 
disease to relapse, even yea13 later, so patients must be 
followed regularly. In addition, if chemotherapeutic agents 
are used for treatment, a risk of secondary malignancies of 
less than 5% exists. 

Differential Diagnosis 
The diffuse small papular form is hequently misdiagnosed 
as seborrheic dermatitis.The yellow color of the lesions and 
the presence of hemorrhage in the small papules, if present, 
should suggest the diagnosis of LCH. Nodular lesions of 
scabies can closely simulate LCI-I.This includes the finding of 
Langerhans or indeterminate cells in the dermal infiltrate by 
electron microscopy and SlOO and CDla staining.The larger 
papules resemble juvenile xanthogranulomas and xantho- 
mas. Erosive genital disease may simulate hidradenitis. 

Treatment 
Treatment is not always required. LCH may spontaneously 
remit, especially cases of isolated skin or bone disease. For 
disease limited to the skin, topical corticosteroids may be 
used. Topical nitrogen mustard 20% (as used for cutaneous 
T-cell lymphoma) is an effective nonsystemic approach. 
Some patients with superficial lesions have responded to 
PUVA. Thalidomide has been successful in doses from 50  
to 300 mglday in skin and genital disease, but associated 
visceral disease may not respond in palallel. Low-dose 
methotrexate 20 mgtweek has been effective in treatment- 
resistant cutaneous disease. IFN-a, 3 MU three times a 
week, has cleared cutaneous lesions and improved visceral 
disease. Intralesional IFN can be effective. Radiothelapy is 
less effective for mucocutaneous disease than bone disease. 

In multiiystem disease of childhood, vinblastine and cortico- 
steroids are the current standard for treatment. Cyclosporin, 
methotrexate, cytarabine, and 6-mercaptopurine can all be 
effective. Combination therapy may be used. In refractory 
cases, 2-chlorodeoxyadenosine has been successful. Etopo- 
side is not currently recommended by the Histiocyte Society, 
due to concerns regarding secondary leukemias.Autologous 
or allogenic stem cell rescue has rarely been perfonned. 
Liver transplantation for end-stage liver disease resulting 
lrom LCH is complicated by an increased risk of acute 
rejection and, possibly, an increased risk of post-transplant 
lymphoproliferative disorder. Basiliximab may be used. 
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CHAPTER ' Cutaneous Lymphoid Hyperplasia, 

32 :I Cutaneous T-cell Lymphoma, Other 
2 -I Malignant Lymphomas, and Allied Diseases 

CUTANEOUS LYMPHOID HYPERPLASIA 
(LYMPHOCYTOMA CUTIS, LYMPHADENOSIS 
BENIGNA CUTIS, PSEUDOLYMPHOMA) 
The term czrtaizeoirs lynzphoid lzyperplasia refers to a group 
of benign disorders characterized by collections of lympho- 
cytes, macrophages, and dendritic cells in the skin. These 
processes can be caused by known slimuli (such as medica- 
tions, injected foreign substances, infections, or  the bites of 
arthropods) or they may be idiopathic. They may have a 
purely benign histologic appearance or resemble cutaneous 
lymphoma. If there is a histologic resemblance to lymphoma, 
the term pseudolyiizphomn was used in the past. Most cases 
contain a mixed population of T- and B-cells, but they may 
contain mostly T-cells. By standard techniques, most cases 
of cutaneous lymphoid hyperplasia will be found to lack 
clonality. Cases of monoclonal B- and T-cell cutaneous 
lymphoid hyperplasia do occur. Thus, a finding of mono- 
clonality does not equate to the diagnosis of malignancy or 
lymphoma, nor does it predict biologic behavi0r.A subset o i  
polyclonal or monoclonal (T- or B-cell) cutaneous lymphoid 
hyperplasias does progress to cutaneous B-cell and less 
commonlyT-cell lymphoma. Even when the initial evaluation 
detects a 'I'-cell rich infiltrate (>90%), which may be 
monoclonal, the lymphoma which eventuates from this form 
of cutaneous lymphoid hyperplasia may be B-cell.Thus, as in 
many cancer syndromes, cutaneous lymphoid hyperplasia 
represents the benign end of a spectrum of cutaneous 
lymphoid proliferation with cutaneous lymphoma at the 
other end and cases falling everywhere along that spectrum 
of progression. Unfortunately, current techniques cannot 
predict accurately which cases will progress. 

Histologically, the cutaneous lymphoid hyperplasias also 
represent a spectrum of disease.At one end are cases that are 
benign in appearance. Intermediate cases are histologically 
atypical but with benign clinical behavior. (In the past, 
the term "pseudolymphoma" might have been used.) At the 
other end are cases that are histologically ambiguous, some 
of which may progress to lymphoma or represent lymphoma 
from the onset but which cannot reliably be diagnosed. 
Clonality studies for both T- and B-cell markers may show 
clonality for either or both in some cases of cutaneous 
lymphoid hyperplasia.The clonality studies do  not correlate 
directly with cytologic features; cases with clonal T-cell gene 
rearrangement may progress to cutaneous B-cell or T-cell 
lymphoma; and both cases with and without clonality may 
progress to cutaneous B-cell lymphoma. This makes evalua- 
tion of some cutaneous lymphoid infiltrates very challenging. 
The clinician must provide the dennatopathologist with accu- 
rate and complete information and an adequate full thickness 
tissue sample to evaluate. Any change in clinical behavior 

or mo~phology may be an indication for repeat histologic, 
immunophenotypic, and immunogenetic evaluation to 
exclude the development of true cutaneous lymphoma. 
Lymphoid hyperplasias that occur in the setting of immuno- 
suppression may behave aggressively, like lymphomas, but 
regress with the discontinuation of immunosuppression. 

Two clinical patterns of cutaneous lymphoid hyperplasia 
exist. The nodular form consists of nodular and diffuse 
dermal aggregates of lymphocytes, macrophages, and den- 
dritic cells. The clinical and histologic differential diagnosis 
is cutaneous B-cell lymphoma. The diffuse type is usually 
associated with drug exposure or  photosensitivity (actinic 
reticuloid). Histologically it is to be distinguished from 
cutaneousT-cell lymphoma. 

Cutaneous Lymphoid Hyperplasias 
(Nodular Pattern) 
The nodular pattern of cutaneous lymphoid hyperplasia is 
the most common pattern. It usually presents in adults and 
is two to three times more common in women. It favors 
the face (cheek, nose, or earlobe) and the majority of cases 
present as a solitary or localized cluster of asymptomatic, 
eiythematous to violaceous papules or nodules (Fig. 32-1). 
Less commonly, lesions may affect the trunk (36%) or  
extremities (25%).At times the lesions may coalesce into a 
plaque or be widespread in one region, in which case they 
present as miliary papules. Systemic symptoms are not 
present and except for rare cases with regional lymphadeno- 
pathy, there are no other physical or laboratory abnormal- 
ities. Etiologically, it is usually idiopathic, but can be caused 
by tattoos, Borrelia infections, herpes zoster scan, antigen 

Fig. 32-1 Reactive lymphoid hyperplasia. 
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inject ,-.., -. ,.upuncture, -..-, ... ...re cases, drug reactions 
and persistent insect bite reactions. Lesions that result from 
a known stimulus tend to be localized to the site of the 
original process-tattoo, injection, or insect bite. 

Borrelia-induced cutaneous lymphoid hyperplasia is an 
uncommon manifestation of this infection, occurring in 0.6% 
to 1.3% of cases reported from Europe.The lack of borrelial 
pseudolymphoma in the US compared with Europe may 
relate to the fact that there are different borrelial species in 
Europe, specifically Borrelia afzeli, that cause borreliosis. 
Lesions occur at the site of the tick bite or close to the edge 
of a lesion of erythema migrans. Lesions may appear up to 
1 0  months after infection. Lesions may be multiple and favor 
the earlobes, nipple and areola, nose, and scrota1 area and 
vary from 1 to 5 cm in diameter. Usually there are no symp- 
toms, but associated regional lymphadenopathy may be 
present. Late manifestations of Bowelia infection are un- 
common. The diagnosis is suspected by a history of a tick 
bite or  erythema migrans, the location (earlobe or nipple), 
and the histologic picture. The diagnosis is confirmed by an 
elevated anti-Borrelia antibody (present in 50% of cases) 
and the finding of borrelial DNA in the affected tissue. 
The treatment is penicillin. Some cases progress to true 
lymphoma. 

Histologic examination of nodular cutaneous lymphoid 
hyperplasia reveals a dense, nodular infiltrate that occupies 
primarily the dermis and lessens in the deeper dermis and 
subcutaneous fat, i.e. it is "top-heavy."The process is usually 
separated from the epidermis by a clear grenz zone. The 
infiltrate is composed chiefly of mature small and large 
lymphocytes, histiocytes, plasma cells, dendritic cells, and 
eosinophils. In the deeper portions, well-defined germinal 
centers are usually seen, with central large lymphoid cells 
with abundant cytoplasm and tingible body macrophages, 
and a peripheral cuff of small lymphocytes. 

The clinical lesions may be nondescript and the differen- 
tial diagnosis quite broad, usually mandating a biopsy. 
Amyloidosis, sarcoidosis, secondary syphilis, and lymphoma 
should be considered. Histologically, the primary differential 
diagnosis is cutaneous lymphoma. Histologic criteria and 
even immunophenotyping and immunogeuetic analysis may 
not be sufficient to predict biologic behavior. Most cases are 
mixed B- and T-cell proliferations, but about 10% of cases 
are primarily T-cell infiltrates (>go% T-cells). CD30+ cells 
may be prominent, raising the concern about the develop- 
ment of a CD30+ lymphoproliferative disorder. 

Because most lesions are asymptomatic, treatment is not 
required. If the process has been induced by a medication, 
use of the medication should be discontinued. Infection 
should be treated and localized foci of infection removed. 
Intralesional steroidal agents are sometimes beneficial, but 
lesions may recur in a few months. Potent topical steroids 
may also be tried for superficial lesions. Cryosurgery, thali- 
domide 100 mgtday for a few months, interferon (1FN)-a, 
laser ablation, or surgical excision can all be effective. Low- 
dose radiation therapy is usually very effective and may be 
used on refractory facial lesions that cannot be satisfactorily 
removed surgically. If monoclonality is detected in a local- 
ized lesion, complete removal and local radiation has been 
recommended, but there is no evidence this improves out- 
come, and lesions that are not initially monoclonal may also 
progress to lymphoma. 

Cutaneous Lymphoid Hyperplasias (Bandlike 
and Perivascular Patterns) 
Cutaneous lymphoid hyperplasias may histologically show 
a bandlike and perivascular dermal infiltrate, at times with 
epidermotropism. They may be idiopathic or caused by 
photosensitivity (formerly called actinic reticnloid; now 
called chronic actinic derntaiitis), medications (usually anti- 
convulsants, but also many others), or contact dermatitis 
(so-called lymphomatoid contact dermatitis). 

Clinically, these patients have lesions that clinically 
resemble mycosis fungoides: they have widespread erythema 
with scaling. Thicker plaques may occur as well and these 
cases are frequently caused by medications.The treatment is 
to stop any implicated medication. If stopping the medica- 
tion is ineffective, topical and intralesional steroids, PUVA, 
and, for persistent localized lesions, radiotherapy may be 
considered. 

The cytologic appearance of the atypical lymphocytes is 
usually adequate to identify cases of small cell lymphoma 
that may mimic lymphoid hyperplasia. Such lymphomas are 
usually of B-cell origin, so immunophenotyping is helpful. If 
T-cells are identified, immunogenetic studies to detectT-cell 
receptor clonal rearrangements should be considered. If mono- 
clonality is identified, the case must be carefully evaluated 
for systemic involvement (including computed tomographic 
[CT] scans of the chest, abdomen, and pelvis, and perhaps a -  
bone marrow biopsy). Distinguishing monoclonal T-cell 
lymphoid hyperplasia from small cell lymphoma may be 
very difficult. 

Jessner Lymphocytic Infiltrate of the Skin 
m e  existence of this entity has recently been challenged. Even 
the coauthors of the original paper feel their cases would 
now best be classified as a variant of lupus erythematosus. 
Clinically, Jessner is a persistent papular and plaque-like 
eruption that is photosensitive and occurs primarily on 
the face. Histologically there is a superficial and deep peri- 
vascular and periadnexal lymphocytic infiltrate. Interface 
dermatitis is absent. The infiltrating lymphocytes are 
suppressor T-cells (CD8+). It is distinguished from cutaneous 
lupus erythematosus by the absence of an interface derma- 
titis, lack of mucin, and negative direct immunofluorescence. 
Tumid lupus erythematosus has predominantly helperT-cells 
in the infiltrate. Since the spectrum of chronic cutaneous 
lupus erythematosus has expanded to include tumid lupus 
erythematosus and subacute cutaneous lupus erythemato- 
sus, however, the diagnosis of lupus erythematosus can now 
be made in cases lacking an interface dermatitis and with 
negative serologies and direct immunofluorescence. Polymor- 
phous light eruption (PMLE) is distinguished from Jessner 
by having edematous papules and plaques that are more 
transient, and by the presence of dermal edema. In PMLE 
the infiltrating cells are CD8+.There may still exist true cases 
of lymphocytic infiltration of the skin. To clearly distinguish 
them from lupus erythematosus and PMLE, the lesions must 
contain predominantly CD8+ suppressor T-cells, lack dermal 
mucin and dermal edema, be fixed (not transient like PMLE), 
and patients must have negative direct immunofluorescence 
and serologic testing for lupus erythematosus. Both Jessner 
and chronic cutaneous lupus erythematosus can respond to 
antimalarials. 
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CUTANEOUS LYMPHOMAS 
Cutaneous lymphoma can be considered to be either prim- 
ary or  secondary. Prunary cutaneous lymphomas are those 
that occur in the skin and where no evidence of extra- 
cutaneous involvement is found for some period after the 
appearance of the cutaneous disease. Cases of simultaneous 
skin and lymph node involvement (except for cases of 
mycosis fungoides with lymph node involvement) cannot 
always be absolutely classified as primary because the 
"origin" of the lymphoma cannot be determmed. Secondary 
cutaneous lymphoma mdudes cases that have simultaneous 
or preceding evidence of extracutaneous involvement.These 
cases are b a t  classified and managed as lymph node-based 
lymphomas with skin involvement. This conceptual separa- 
tion is not ideal, but it has been lmportant in developing 

Primary Cutaneous T-cell Lymphomas 
A major insight Into cutaneous lymphoma was the finding 
that the majority of lymphomas in the skln were of T-cell 
origin. This is logical, since T-cells normally traffic through 
the skin and are important in "skin-assocrated lymphold 
tlssue " Unfortunately, dermatologists frequently use the term 
cutaneous T-cell 1yn~pFzoma synonymously with mycosis 
fungoides. Although mycosis fungoldes represents the large 
majonty of primaiy cutaneous T-cell lymphomas, it is not 
synonymous with CutaneousT-cell kymphoma. In fact, up to 
30% of primary cutaneousT-cell lymphomas ale not mycosis 
fungo~des. 

Because cutaneous Hodgkm's drsease is very rare to non- 
mstent, the tern non-Hodgktn lynlphornn has little meanlng 
when speaking of a lymphoma in the skin, because virtually 
all cutaneous lymphomas are "non-Hodgkin lymphomas." 
The term nou-Hodgkin lymphonla may sometimes also be 
applied in cases of secondary cutaneous lymphoma. The 
following discussion a divided into nlycosrs fungoides and 
related conditions, Skzary syndrome, and lymphonlatold 
papulosis; and non-mycosis fungoides primary cutaneous T- 
cell lymphomas. 

Mymsis Fungoides Mycosis fungoides is a malignant 
neoplasm of T-lymphocyte ongin, almost always a memory 
T-helper cell.The incidence is l m 300,000 per year. Mycosls 
fungoides affects all races. In the US black persons are 
relativeiy more commonly affected than white persons. The 
condibon is twice as common In males as in females. 

Natural History 
In general, mycosis fungoides 1s a chronic, slowly progressive 
disorder. It usually begins as flat patches (patch stage), 
which may or may not be histologically dbagnest~c of mycosis 
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diagnose early cases has more to do with the limits of 
diagnostic capabilities, rather than a transformation from 
some non-neoplastic (premycotic) condition to mycosis 
lungoides, and these cases are best considered mycosis 
fungoides from the onset. Pruritus, sometimes severe, is 
usually present a t  this stage. Over time, sometimes years, the 
lesions become more infiltrated, and the diagnosis is usually 
confirmed with repeated histologic evaluation. Infiltrated 
plaques occur eventually (plaque stage). In some cases tumors 
may eventually appear (tumor stage). Some patients may 
present with or progress to erythrodema. Most rarely, patients 
may present with tumors de novo, the so-called d'en~blde 
form. With immunophenotyping, many of these cases are 
now recognized as non-mycosis fungoides CD30+ T-cell 
lymphomas. Eventually, in some patients, noncutaneous 
involvement is detected. This is most commonly fint identi- 
fied in lymph nodes. Peripheral blood involvement and 
visceral organ involvement may also occur. 

In general, mycosis fungoides aKects elderly patients and 
has a long evolution. For this reason, many patients die of 
other conditions rather than of mycosis fungoides. However, 
once tumors develop or  lymph node involvement occuts, the 
prognosis is guarded and mycosis fungoides can be fatal. 
In most fatal cases the patient dies of septicemia. Early, 
aggressive chemotherapy in an attempt to "cure" mycosis 
fungoides is associated with excessive morbidity and mortal- 
ity and is not indicated. 

Evaluation and Staging 
Tile North American Mycosis Fungoides Cooperative Group 
has developed a staging system. Because ~nycosis fungoides 
is a systemic disease from the onset (as lymphocytes naturally 
traffic throughout the body), concepts used for solid tumors 
such as tumor burden and metastasis cannot be readily 
applied. The TNMB system scores involvement in the skin 
(T), lymph node (N), viscera (M), and peripheral blood (B). 
Skin involvement is divided into less than 10% (TI), more 
than 10% (T2), tumors (T3), and erythrodema (T4). Node 
involvement is normal clinically and pathologically (NO), 
palpable but pathologically not mycosis tungoides (Nl), 
not palpable but pathologically mycosis fungoides (N2), or 
clinically and pathologically involved (N31.Mscera and blood 
are either not involved (MO and BO) or involved (MI and 
Bl). Stage 1.4 is Tl,NO,MO; stage IB is T2,NO,MO; stage IIA 
is TI-Z,Nl,MO; stage IIB is T3,NO-1,MO; stage IIIA is 
T4,NO,MO; stage IIIB is T4,Nl,MO; stage IVA is TI-4, 
N23,MO; and stage IVB isT1-4,NO-3,Ml.The "B" or  blood 
status does not alter staging of the disease. 

A staging work-up would include a complete history and 
physical examination, with careful palpation of lymph nodes 
and mapping of skin lesions; a complete blood cell count 
with assays for circulating atypical cells (SGzary cells); serum 
chemistries including renal and liver function tests with 
lactic dehydrogenase; a chest radiograph evaluation: and a 
skin biopsy. If lymph nodes are palpable, they should be 
examined histologically. Fine-needle aspilation is not an 
ideal mode of evaluation since early fymph node involve- 
ment may be localized to certain areas of the affected nodes, 
and architectural evaluation is often required to detect early 
lymph node involvement. If any ahnotmalities are detected 
through the above evaluations, they should be pursued. 

pelvic lymph nodes, and visceral organs.These are useful in 
patients with stage 11-IV disease, but are not indicated in 
patients with stage IA disease. Whether patients with stage 
IB disease should undergo these tests is unknown. 

The value of this staging system is confirmed in large 
series. Stage 1A patients have a life-expectancy identical to a 
control population; only 8% to 9% progress to have more 
advanced disease; and only 2% die of their disease. By 
contrast, patients with T2 disease have a shorter sunrival 
time than control subjects (median survival of 11.7-15.6 
years). Twenty-four percent of T2 patients progress to more 
advanced disease.T3 patients have a median survival 01 3.2 
to 8.4 years, and T4 patients of 1.8 to 3.7 years. Palpable 
adenopathy is associated with a median survival of only 7.7 
years, whereas patients without adenopatby have a survival 
of 21.8 years. Lymphadenopathy, tumors, or cutaneous ulcem- 
tion are cardinal prognostic facton; no patient dies without 
having developed one of them and patients with all three (in 
any order) survive a median of 1 year. 

Clinical Features  
In the early patchlplaque stage, the lesions are macular or 
slightly infiltrated patches or plaques varying in size trom 
1 to 5 cm or more.The eruption may be generalized or begin 
localized to one area and then spread. The lower abdomen, 
buttocks, upper thighs, and breasts of women are preferen- 
tially affected. The lesions may have an atrophic surface, 
or present as true poikiloderma with atrophy, mottled 
dyspigmentation, and telangiectasia. Poikiloderma vasculare 
atrophicans is now recognized as a clinical form of patch- 
stage mycosis fungoides. Likewise, large plaque parapsoriasis 
and rare cases of small-plaque parapsoriasis are early patch- 
stage lesions of mycosis fungoides (Fig. 32-2). Small-plaque 
parapsoriasis with poikilodermatous change is suspicious for 
mycosis fungoides, whereas typical digitate dermatosis 
probably never evolves into mycosis fungoides. "Invisible" 
mycosis fungoides is genetalized skin involvement which is 
not visible to the naked eye, but can be documented histolo- 
gically. With current diagnostic methods this can usually be 
confirmed. In general, the patch-stage lesions resemble an 
eczema, being round or ovoid, but annular, polycyclic, or  
arcifonn configurations can occur. Less common forms are 
the vertucous or hyperkeratotic form, the hypopigmented 
form (Fig. 323) ,  lesions resembling a pigmented purpura, and 
the vesicular, bullous, o r  pustular form.The hypopigmented 
form seems to be more common in persons of color and is a 
common presentation for adolescents and children with 
mycosis fungoides. 

In the plaque stage, lesions are more infiltrated and may 
resemble psoriasis, a subacute dermatitis, or a granulomatous 
dermal process such as granuloma annulare (Fig. 32-4). 
The palms and soles may be involved with hyperkerntotic, 
psoriasiform, and fissuring plaques. The infiltration of the 
plaques, a t  first recognized by light palpation, may be present 
in only a few of the lesions (Fig. 32-5). It is a manifestation 
of diagnostic importance. Different degrees of infiltration 
may exist even in the same patch and sometimes it  is more 
pronounced peripherally, the central part of the plaque being 
depressed to the level of the surrounding skin.The infiltra- 
tion becomes more marked and leads to discoid patches or 
extensive plaques, which may be aswide as 30 cm. 
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Fig. 32-2 MYCOSIS 
fungoides. patch 
stage, with small 
and large patches. 

&l;i,. ' Y '  { 

Fig. 32-5 Mycosis fu. 

Wg. 32-4 Mycosls 
fungoides, patchl 
plaque stage. 

ng. 32-3 Mycosis fungoides, hypop~grnented patches 

Eventually, through coalescence of the varlous plaques, 
the involvement becomes widespread, but there are usually 
patches of apparently normal skin interspersed. When the 
involvement is advanced, painful superficial ulcemt~ons may 
occur. During thls phase enlarged lymph nodes usually 
develop They are nontender, firm, snd freely movable. 

The tumor stage is characterized by large, various sized 
and shaped nodules on ~nfiltrated plaques and on apparently 
normal skin These nodules have a tendency to break down 
early and to form deep oval ulcers, with bases covered w ~ t h  
a necrotlc grayish substance and with rolled edges. The 
lesions genemlly have a predilection for the trunk, although 
they may be seen anywhere on the s k ~ n  or may involve the 
mouth and upper respiratory tract. Uncommonly, tumors 
may be the first sign of mycosls fungo~des. 

The erythrodennic variety of mycosls fungo~des IS a 
general~zed exfoliat~ve process, with un~versal redness. The 
h a ~ r  is scanty, nails dystrophic, palms and soles hyperkerato- 

tic, and at times there may be generalized hyperpigmenta- 
tion. Erythroderma may be the presenting feature. 

Alopecia Mucinosa. The inliltrating cells of mycosis 
fungoides can demonstrate a predilection to involve the hair 
follicle.This may be observed simply by folliculotropism of 
the cells (pilotropic or follicular mycosis fungoides) or  by the 
appearance of follicular mucinosis. In all cases of follicular 
mucinosis, the histologic specimen should be carefully 
examined and the diagnosis of mycosis fungoides consid- 
ered. Among patients older than 40 yean of age who have 
follicular mucinosis, a large percentage will have mycosis 
fungoides or  go on to develop it. However, the finding of a 
T-cell clone in lesions of follicular mucinosis without mycosis 
fungoides does not  increase the likelihood of the 
development of cutaneousT-cell lymphoma. 

Selective tropism of the cutaneous T-cell lymphoma cells 
to the sweat glands and ducts is termed syringotropic 
cutaneousT-cell lymphoma. It is often seen in conjunction 
with follicular involvement. Syringolymphoid hyperplasia 
may be seen in these cases histologically, and eases previously 
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considered to have cutaneous T-cell lymphoma. Clinically, 
the lesions present as discrete follicular and nonfollicular 
erythema along with alopecia, milia, and follicular cysts.The 
initial clinical diagnosis in such cases is often discoid lupus 
erythematosus. The prognosis in mycosis fungoides with 
adnexal involvement is as predicted by the staging system 
for other forms of mycosis fungoides. 

Systemic Manifestations 
Mycosis fungoides as a form of malignant lymphoma 
may progress to have vlsceral involvement. Lymph node 
involvement is most common; it pred~cts progression of the 
disease in at least a quarter of patrents and reduces survival 
to about 7 years Any other evidence of v~sceral involvement 
is a grave prognostrc sign. An abnormal result on hver-spleen 
scan, chest radiograph or CT evaluation, abdominal or pelvic 
CT scans, or bone marrow biopsy is associated with a 
survival of about 1 year. 

mycosis lungoides and in Skzary syndrome, perhaps through 
interleukin (1L)-4 and -10, a Th2 environment exists. This 
downregulates suppressor cell function and allows the 
malignant clone to profiferate. In addition, theTh2-dominant 
environment reduces effective helper T-cell function, ex- 
plaining the increased risk of infection and secondary cancer 
in patients with advanced cutaneous T-cell lymphoma. 
Correcting the aberrant immune response in advanced 
cutaneous T-cell lymphoma is the basis of some treatment 
approaches. 

As mycosis fungoides advances, the number of circulating 
malignant T-cells increases. Standard cytologic evaluation 
(the Sezary preparation), even when enhanced by specific 
labeling techniques, is expensive and not very accurate. Use 
of standard laboratory tests, such as the CD4lCD8 ratio test, 
which increases as mycosis fungoides progresses, and 
assessment of the number of CD4+,CD7- or CD4+,CD26- 
circulating cells, which relatively specifically identify mycosis 
fungoides cells, yield indicators of tumor burden with 
advanced disease. 

Pathogenesis 
Mycosis fungoides is a neoplasm of memory helper T-cells 
in most cases. Rare cases of suppressor cell (CD8+) mycosis 
fungoides have been reported. These CD8+ cases may 
behave indolently, like mycosis fungoides, or aggressively. 
The later aggressive subset tends to present with plaques 
rather than patches.The events leading to the development 
of the malignantT-cells are unknown. It has been speculated 
that it is caused by chronic exposure to an antigen, but 
this has yet to be confirmed. Patients with atopic dermatitis 
appear to be at increased risk for the development of 
mycosis fungoides, suggesting that persistent stimulation of 
T-cells may lead to development of a malignant clone. 

The inflammatory nature of the skin lesions has led to 
investigation of the interactions of the malignantT-cells and 
both keratinocytes and antigen-presenting cells (including 
Langerhans cells) in mycosis fungoides. Mycosis fungoides 
skin lesions have many features of skin that is immunolo- 
gically "activated." Mycosis fungoides cells express cutaneous 
lymphocyte antigen (CLA), the ligand for E selectin, which 
is expressed on the endothelial cells of inflamed skin. This 
allows the malignant cells to traffic into the skin from 
the peripheral blood. CCR4, another homing molecule, is 
expressed on mycosis lungoides cells and the ligand for this 
receptor is on basal keratinocytes. Antigen-presenting cells 
are increased in mycosis fungoides lesions and have increased 
functional capacity to activate T-cells. There is increased 
expression of major histocompatibility complex (MHC) class 
I1 antigens on the surface of the antigen-presenting cells. 
Through cytokines, infiltration of neoplastic and reactive T- 
cells is increased. The pattern in early mycosis fungoides is 
moreT-helper 1 (?hl)-like and the non-neoplastic infiltrating 
cells (tumorinfiltrating lymphocytes [TILs]) may play a role 
in downregulating and controlling the neoplastic ceIls.There 
are more CD8+ cells in these early lesions and these TILs 
may control the malignant clone. In fact, mycosis fungoides 
patients with more than 20% CD8+ cells in their skin 
sunrive longer than those with less than 15%. In summary, 
early mycosis fungoides is a condition in which host immu- 
nity is intact and the host immune system effectively limits 

Histopathology 
Perhaps more than in any other situation in dermatopatho- 
logy, the ability to diagnose mycosis fungoides histologically 
closely correlates with the skill, training, and experience of 
the reviewing pathologist. When the clinician is considering 
a diagnosis of mycosis fungoides, if original histologic reports 
are nonconfirmatory or nonspecific, consultation with a 
skilled dermatopathologist should be strongly considered. 

In patch-stage lesions there is a superficial perivascular 
and variably interstitial infiltrate of 1ymphocytes.There may 
be a band-like distributionof these cells and a few enter into 
the epidermis. This may produce the appearance of a 
vacuolar interface dermatitis with a large dark lymphocyte in 
everyvacuole.The lymphocytes within the epidermis may be 
numerous or few in number, but are typically larger, darker 
and more angulated than those in the dermis. Papillary 
dermal fibrosis is typically present. The superficial pen- 
vascular lymphoid infiltrate that surrounds the postcapillary 
venule is typically more prominent above the vessel than 
below the vessel. (bear under-belly sign). 

Plaques of mycosis fungoides show a more prominent 
superficial band-like lymphoid infiltrate and a deeper peti- 
vascular dermal component than patch-stage lesions. 
Papillary dermal fibrosis is more prominent and the sub- 
papillary plexus is shifted downward. Epidermotropism is 
much more marked and is typically associated with very 
little spongiosis. This helps distinguish patch-stage mycosis 
fungoides from spongiotic dermatitis. Vesicular variants are 
an exception to this rule. In vesicular variants, spongiosis is 
prominent and results in intraepidermal and subcorneal 
vesiculation. Eosinophils are common in folliculotropic 
mycosis fungoides (with or without follicular mucinosis), but 
are uncommon in other ionns of mycosis fungoides. 

In thick plaques and tumors, epidermotropism may be 
substantially diminished. The diagnosis is confirmed by the 
presence of dense sheets of infiltlating lymphocytes in 
the dermis and subcutaneous fat. These cells may have 
cerebriion nuclei. 

Cardinal features that should suggest a diagnosis of 
mycosis fungoides include the following: 



Solitary or small groups of lymphocytes in the basal 
cell layer 
Epidermotropism of lymphocytes wlth 
disptoport~onately scant spongiosis 
More lymphocytes withln the epidermis than 
would normally be seen in an inflammatory 
dermatosis 
Lymphocytes in the epidermis larger than those in 
the dennis 
Lymphocytes in the stratum corneum and stratum 
granulosum 
Papillary dermal fibrosis with bundles of collagen 
arranged haphazardly 
Prominent folllculotroplsm or syringotropism of the 
lymphocytes, especially w ~ t h  intrafollicular mucin 
deposition (folhcular mucinosis) 

Features that should suggest a diagnosis of inflammatory 
dermatosis over mycosis fungoides include the following: 

Prominent upper dermal and papillary edema 
Marked epidermal spongiosis 
Accumulation of the intraepidermal inflammatory cells 
in flask-shaped collections with the top open to the 
stratum corneum 

Immunohistochemistry is of some value m assesstng 
mycosis fungoldes. Mycosls fungoides cells charaetenst~cally 
are CD4+, but lose the CD7 and CD26 antigens, 1.e. they are 
CD4+,CD7-,CD26-. This phenotype is very unusual for 
nonmalignant T-cells and thus is useful in evaluating blopsy 
specimens and per~pheral blood lymphocytes. Loss of CD7 
expression within the large dark lymphocytes in the epi- 
dermis, with normal expression in the benign recruited 
lymphocytes in the infiltrate below, suggests a dlagnsosls of 
mycosis fungoides. DNA hybndlzanon or  a Southern blot 
test is frequently performed in equivocal cases to detect 
clonal rearrangement of theT-cell receptor (TCR). However, 
these data must be interpreted with caution; clonality does 
not confirm a diagnosis of malignancy. Benign processes 
may contain donalTCR rearrangements. In early lesions of 
mycosis fungoldes the number of infiltrating cells may be 
insufficient for a clone to be detected, so a negative test does 
not exclude the diagnosis of mycosls fungoides. Testing with 
fresh tissue is somewhat more sens~tive t hanwth  fixed tmue  
using current methods S~milar techmques can be used to 
evaluate lymph nodes in mycosis fungoides patlents Lymph 
node involvement can be detected by these molecular 
methods, while the  routine histologic evaluation yields 
normal results. Patients with more advanced disease are 
more likely to have clones in their lymph nodes and the 
presence of clonality is predictive of shorter survival. 

Differential Diagnosis 
In the early patch stage, mycosis fungoides may be difficult 
t o  diagnose. The skin lesions usually resemble a nondescript 
foml of eczema with some scale. Interestingly, despite the 
itching, scratch marks and licheniffcation are usually absent. 
Mycosis fungoides presenting as papuloerythroderma of 
Ofuji is an obvious exception.The multiple morphologies of 
mycosis fungoides make the differential diagnosis vast. 
Plaque-like lesions may resemble subacute dermatitis or  
psoriasis.Tumors must be differentiated from other forms of 
lymphoreticular malignancy and metastases. 
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Treatment 
Effective therapy that reliably prolongs survival has not yet 
been documented. Many fonns of therapy induce remissions 
of variable length. The choice among them depends on 
extent of disease, the patient's overall health and physical 
status, the physician's experience and preference, and the 
availability of various options. Topical steroids, topical 
nitrogen mustard or 1,3-bis (2-chloroethy1)-I-nitrosourea 
(camustine) (BCNU), bexarotene gel 1%, and PUVA (or 
narrow-band UVB) are genelally good choices for stage IA, 
IB, and IIA disease.Tota1 skin electron beam (TSEB) therapy 
can be used for refractory stage IIA and IIB cases. Single- 
agent chemotherapy or photophoresis can be used as initial 
management for stage 111 patients. Low-dose methotrexate 
may control the skin lesions of mycosis fungoides, but has 
been associated with the development of a secondary aggres- 
sive lymphoma in a few patients. Combinations of IFN-a, 
retinoids (bexarotene or  isotretinoin), photophorrsis, IFN-y, 
skin-directed P W A ,  sargramostim (granulocyte macrophage 
colony-stimulating factor), and perhaps IL-2, IL-12, and IFN- 
a may be effective in stage IV disease, and for patients who 
have failed the above therapies for stage IIB and I11 mycosis 
fungoides. Multiagent systemic chemotherapy is used much 
less commonly with the advent of immunomodulatory treat- 
ments for mycosis fungoides. It should only be considered 
when all other treatment options have failed. Treatment of 
early-stage disease is in general restricted to skin-directed 
treatments. More advanced disease is treated with different 
modalities at different institutions. Combinations of agents 1 
are often used and those combinations and their order of use 
vary from one institution to the next. In general, therapies 
that also enhance the patient's immune system are favored in 
patients with more advanced disease. 

Topical Corticostemids. The availability of snperpotent 
class I topical corticosteroids has led to a reassessment of 
their possible role in the management of early (patch stage, 
T 1  and T2) mycosis fungoides. Zackheim reported a 63% 
complete remission for patients with T 1  disease and a total 
response rate of 94% inT1 patients. InTZ patients complete 
responses were only 25%, but total responses were 82%. 
The predominant side effect was a temporary and reversible 
suppression of the hypothalamic-pituitary axis in about 

i ' 13% of patients. The responses were short-lived if therapy 
was stopped, but given the limited toxicity, this is not 
necessary in many patients. The adjunctive value of topical 
corticosteroids in T 1  mycosis fungoides requires reappraisal 
because the response rates are similar t o  other modalities 
used for early mycosis fungoides and the toxicity is 
very low. 

Topical Nitrogen Mustard. The contents of a 1 0  mg vial 
of mechlorethamine hydrochloride (Mustargen-MSD) are 
dissolved in 60 mL of tap water and applied to the entire 
skin surface, except the face, axillae, and genitalia, with a 
2 inch paint brush or gauze pad. The last milliliter may be 
diluted to half strength or greater dilution for application to 
the face, axillae, and genitalia. Daily applications are made 
until complete clearing occurs, which usually takes several I 
months or  longer, and may be continued indefinitely. Such 
treatment leads to complete responses in 80% of patients 
with stage 1A disease, 68% in patients with stage IB, 61% in 
stage IIA, 49% in stage IIB, and 60% in stage 111 patients. 
About 10% of patients obtain a durable and long-lasting 
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nitmgen mustard (NH2) therapy is cutaneous ,intolerance, percentage of patients. In the original reports the overall 
which occurs in almost 50% of patients, and allergic contact response rate for erythmdermic patients was 80%, but many 
dermatitis, which occurs in 15%. Short (1 h) contact does of these patients failed to have at least the 50% clearing 
not reduce this rate of sensitization. This can be reduced by required to be considered a partial response. In one compar- 
the use of an ointment formulation, but response rates have ative trial, standard PUVA was significantly more effective 
been reported to be inferior with the ointment form.At least than photophoresis alone and photophoresis was judged 
half of patients will relapse when therapy is stopped, but ineffective in plaque stage (T2) mycosis fungoides. ECP is 
they frequently will respond again to NH2. now used in combination with other agents, especially IFN-a, 

The duration of maintenance therapy after achieving and appears to have better efficacy. Insulin dependent 
remission is different in different centers. Some treat for an diabetics respond poorly. 
additional 6 months and others taper treatment over a Radiation. TSEB therapy in dosesin excess of 3000 Gy is 
year or  more, or continue treatment indefinitely In many very effective in the management of mycosis fungoides. 
centers, topical nitrogen mustard has been proven mainstay Stage T I  patients have a 98% complete response; stage 
of therapy for patch- or plaque-stage mycdsis fungoides T2, 71%; stage T3, 36%; and stage T4, 64%. Long-term 
without lymphadenopathy. remissions occur in about 50% ofTl  patients and 20% ofT2 

Topical BCNU (Carrnustine). BCNU, 2 mgtmL in patients. Erythmderrnic patients tolerateTSEB poorly; other 
150 mL aliquots, dissolved in ethanol, is dispensed to the modalities should he attempted initially. Because relapses 
patient, From this stock solution the patient takes 5 mL and are frequent, adjuvant therapy with a topical agent or PUVA 
adds it to 60 mL of water at room temperature.This is applied can be considered if the patient relapses. The most common 
once a day to the whole body, sparing the folds, genitals, side effects of TSEB are erythema, edema, worsening of 
hands, and feet (if they do not have lesions). If the extent lesions, alopecia, and nail loss. Persistent hyperpigmentation 
of disease is limited, only the affected areas are treated. and chronically dry skin are also problems after TSEB. 
The average treatment course is 8 to 12 weeks. If after 3 to Orthovoltage radiation may be used to control tumors or 
6 months the patient's condition is not responding, the resistant thick plaques in patients whose conditions have 
concentlation may be doubled and the treatment repeated been otherwise controlled with another modality. 
for 12 weeks. For small or  persistent lesions, the straight Biologic Response Modifiers (Multimodality lrnrnuno- 
stock solution may be applied daily. Patients tolerate BCNU modulatory Therapy). The appearance of circulating 
better than nitrogen mustard, contact sensitization is malignantT-cells in mycosis fungoides may indicate failure of 
uncommon, and responses are more rapid. Complete blood the host immune system to control the disease. Immuno- 
counts should be monitored monthly during treatment, modulatory agents are used in an attempt to enhance host 
but marrow suppression occurs in less than 10% of patients immune function and gain control of the disease. It is often 
treated with the low concentrations. Telangiectasia, which combined with treatments that increase malignant cell apop- 
may be persistent and severe, can occur after prolonged tosis, so that the "tumor antigens" released will be recog- 
BCNU therapy or following an adverse cutaneous reaction to nized and immunologically "attacked" by the host immune 
the medication. system. These immunomodulatory agents both activate 

Ultraviolet Therapy. Both UVB (narrow or broad band) antigen-presenting cells and enhance Thl  immune function 
and P W A  [systemic or bath) have been effective in the directed against the malignantT-cell clone. IFN-a and -yhave 
management of mycosis fungoides. About 75% of patients been shown to have efficacy against mycosis fungoides. 
with patch-stage disease will have a complete clinical remission IFN-a is associated with a positive response in about 60% of 
with UVB therapy. Home therapy is successful. PUVA has patients and a complete response in 19%. If used as a single 
been used more extensively and, because of its deeper agent, toxicity is high and includes fever, chills, myalgias, 
penetration, it is perhaps better suited to the treatment of a neutropenia, and depression. Low-dose IFN-a and -y treat- 
disorder with a dermal component, Complete clearing is ments and granulocyte macrophage colony-stimulating 
seen in 88% of patients with limited patchlplaque disease factor are now used in an adjunctive fashion in combination 
and in 52% of patients with extensive disease.Tumor-stage with retinoid therapy, phototherapy, and other modalities. 
patients do not clear. Erythrodermic patients have poor This is termed nlultintodnlify im~n~momodulatory therapy. 
tolerance for PUVA. Up to 50% of patients with a complete IL-2 and -12 may be used in a similar fashion in the future. 
response to PUVA may have a remission of up to 1 0  years. Retinoids. Both isotretinoin and etretinate have efficacy 
Retinoids and IFN-a may be added to PUVA. Retinoids may in the treatment of mycosis fungoides. A clinical response 
reduce the total number of P W A  treatments required. Low- is noted in about 44% of patients. Dosage of isotretinoin is 
dose IFN-a plus PUVA may be used in patch-stage patients about 1 mglkglday to start and may be increased up to 
in whom topical therapy and PUVA alone are ineffective.The 3 mglkglday as tolerated. Retinoids may be effective in stage 
eximer laser may be used once or twice a week to deliver the 18 (T2) patients, stage 111 patients, and as a palliative treat- 
phototherapy if the patient has a limited number of lesions. ment in patients with stage IVA disease. Bexarotene 
On average, 5 to 6 weeks of treatment is required and (Targretin), a synthetic retinoid that is bound preferentially 
remissions up to 2 years or more can be achieved. by the RXR (retinoid X receptor), is felt to work by inducing 

Extracorporeal photochemotherapy (photophoresis, ECP) apoptosis in the malignant T-cells. It is available as a 1% 
is a therapeutic modality in which the circulating cells are topical gel and as an oral tablet.Topical therapy is used in 
extracted and treated with UVA outside the body; the patient patients with stage IA to IIA cutaneous T-cell lymphoma. 
ingests psoralen before the treatment. Complete responses Patients improve about 50% with this treatment. Oral 
are seen in a small of mycosis fungoides patients, bexarotene at a dose of 300 mglm2also has a response late 
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of about 50% in early-stage cutaneousT-cell 1ymphoma.This $udgin JB, et al: Biological effects of bexarotene in cutaneous 
dose i s  complicated by hypercholesterolemia, marked T-cell lymphoma. Arch Dermatol2005;141:315. 
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Systemic Chemotherapy. For most forms of cancel; 
combinations of chemotherapeutic agents are given. In 
mycosis fungoides, however, multidmg chemotherapy often 
exacerbates the ongoing immune imbalance and may 
prevent the patient's immune system from attacking the 
malignantT-cells. For this reason, and due to the enhanced 
efficacy of combination immunomodulatory treatment 
regimens, systemic chemotherapy i s  now very uncommonly 
used for mycosis fungoides. Methotrexate in doses from 5 to 
125 mgtweek i s  effective for the management ofT3 patients. 
In these patients, Zackheim et a1 demonstrated that 41% 
had a complete response, and an additional 17% a partial 

. response, giving a total response of 58%.The median overall 
. . survival was 8.4 years and 69% of patients were alive at 

5 years. For advanced mycosis fungoides, higher doses of 
methotrexate with citrovomm-factor rescue were successful 
i n  obtaining a response, which was then maintained with 
lower doses of methotrexate, not requiring rescue. Similarly, 
pentostatin, etoposide, fludarabine, and 2-chlorodexoyade- 
nosine have been used. Systemic chemotherapy beyond 
methotrexate, especially multiagent chemotherapy, i s  best 
managed by an oncologist. Systemic chemotherapy i s  only 
indicated in stage 111 and IVA patients who have failed a11 
available immunoenhancing treatment protocols noted 
.,h-..- """"C. 

Fusion Toxin. DAB3891L-2 is the fusion of a portion of 
the diphtheria toxin to recombinant IL-2. This selectively 
binds to cells expressing the IL-2 receptor and leads to their 
deatlr. A series of mycosis fungoides cases that expressed 
the IL-2 receptor, demonstrated a response rate of 37%, 
including a complete response in 14% of cases.These patients 
had failed conventional therapies. Patients in stage 1 to 111 
achieved response, but no patient with stage IV disease 
achieved a response. Fever, chills, hypotension, nausea, and 
vomiting were common and at high doses a vascular-leak 
syndrome occurred.This agent i s  reserved for advanced-stage 
patients who have failed other modalities. 
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Pagetoid Reticulosis Localized epidermotropic reticu- 
losis, Pagetoid reliculosis, or Woringe~I<olopp disease, 
is an uncommon lymphoprolife~ative disorder considered 
be a form of mycosis fungoides. Other terms suggested for 
these cases have been acral nzycoses fullgoides or  ir~ycosis 
fungoides pali?~nris e t  plantnriq. In large mycosis fungoides 
clinics, such cases represent about 0.6% of all mycosis 
fungoides cases. Pagetoid reticulosis is divided into classic 

~e sn ik  KS, et al: Mycosis fungo~des palmaris et plantaris. Arch 
Dermatol 1995;131:1052. 

Sezary Syndrome Sezary syndrome is the leukemic 
phase of rnycosis fungoides. The characteristic features are 
generalized erythroderma, superficial lymphadenopathy, and 
atypical cells in the circulating blood.Although patients with 
classic nlycosis fungoides may progress to Sezary syndrome, 
usually patients with Sizary syndrome are erythrodemic 
from the onset. The skin shows a generalized or limited 
erythroderma of a typical fiery red color (Fig. 32-6). Asso- 
ciated features can include leonine facies, eyelid edema, 
ectropion, diffuse alopecia, hyperkeratosis of the palms and 
soles, and dystrophic nails. Some patients develop lesions 
identical to vitiligo, especially on the lower legs.The symp- 
toms are those of severe pruritus and burning, with episodes 
of chills. Prognosis is poor, with an average survival of about 
5 years. 

Superficial lymphadenopathy is usually found in the 
cervical, axillary, and inguinal areas. Leukocytosis up to 
30,0001mm3 is usually present. In the peripheral blood, skin 
infiltrate, and lymph nodes, helper T-cells with deeply 
convoluled nuclei are found-the so-called Sizary cells. 

Histologically, and by immunohistochemistry, there are no 
reproducible differences between cases of mycosis fungoides 
and Sezary syndrome. In a fair number of cases of the 
latter, the cutaneous histology may be nonspecific, showing 
a spongiotic dermatitis. Additional hematologic evaluation 
may be necessary to confirm the diagnosis in the erythroder- 
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Fig. 32-6 Sezary s, 

mic patient.T-cell gene rearrangement studies are frequently 
used to confirm the diagnosis of S6zary syndrome. In addition, 
an increased CD4lCD8 ratlo m the blood wlth an lncrease in 
the number of CD3tlCD4tlCD7-lCD26- circulating cells is 
suggestive of leukem~c mycosis fungoides. 

The erythroderma of Sizary syndrome must be distin- 
gulshed from chron~c lymphocytic leukemia (CLL), psortasis, 
atopic dermatitis, photodematitis, seborrheic dermatitis, 
contact dermatitis, drug reaction, and pitynasls mbra pila~is. 
This is done primarily by h~stopathologic and immuno- 
pathologic exammation. In SCzary syndrome, the infiltrating 
T-cells in the skin have a Th2 phenotype and Th2 cytokines 
are produced by these cells. This explams the reduced 
delayed-type hypersensitivity, elevated IgE, and eosinophllia 
seen in these patients. 

Sezary syndmme is difficult to treat. Low-dose metho- 
trexate has a reasonable response rate of about 50% and an 
overall survival of 101 months, suggesting a survival benefit 
to its use. Photophoresis used in combination w ~ t h  other 
agents is effective in some patients, but the med~an survival 
time is only between 39 and 60 months (see above). 
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Granulomatous Slack Skin Granulomatous slack skin 
is a rare variant lymphoma that typically presents in middle- 
aged adults and gradually progresses over years. It occurs 
more often in men. Lesions are erythematous, atrophic, 

Fig. 32-7 
Lymphomatald 
papulosis. 

bulky, infiltrated, pendulous, and redundant plaques in the 
axillae and groin. Histologically there is a lymphohistlocytlc 
infiltrate extending though the dermrs, Into the subcutaneous 
fat. Focal collections of huge, mult~nucleated cells with 20 to 
30  nude1 arranged in a wreath-l~ke pattern are characteristlc. 
Elastophagocytosis is prominenl and elastic tlssue is absent 
in aleas of inflammation. Lymphocytes are also found withln 
the multinucleate giant cells and are arranged around them. 
Ep~dermotropic lymphocytes are also seen. Immunohistolo- 
glcally, the cells are CD4+.T-cell gene rearrangements can be 
detected. In most patients, the cond~tlon evolves into mycosls 
fungoldes, but about one-tltlrd of patients with granulomatous 
slack skln develop Hodgkin's disease after years to decades. 

DeGregono R, et al: Granulomatous slack skin. J Am Acad 
Dermatol 1995;33:1044. 

Noto G,  et al: Granulomatous slack skin. Br J Dermatol 
1994;131:275. 

Lymphomatoid Papulosis Lymphomatold papulosis 
(LyP) is an uncommon, but not rare disorder. It occurs at 
any age, including childhood, but is most common ~n adults 
with a mean age of 44. In most typical cases, the lesions and 
course are vety slmilar to that of Mucha-Habermann disease 
@itynasis lichenoides et valiol~fomis acuta), except the 
lesions tend to be slightly larger, fewer in number, and have 
a greater propensity to necrosis (Fig. 32-7). Symptoms are 
usually mmlmal. The pnmary lesion is a red papule up to 
about 1 cm in diameter. The lesions evolve to papulovesl- 
cnlar, papulopustular, or hemorrhagic, then necrotlc papules 
over days to weeks. Lesions typically heal spontaneously 
within 8 weeks, somewhat longer in larger lesions. Lesions 
are usually gene~alized, although cases limlted to one 
anatomlc region have been reported. 

There may be crops of leslons or a constant appearance of 
a few lesions. In most patients, however, the condlt~on tends 
to be  chronlc, and lesions are present most of the t ~ m e  if no 
treatment is given.The average number of leslons present at 
any one hme is usually 10  to 20, but cases with more than 
100 lesions occur. Lesions heal with variolifom, hyperpig- 
mented, or hypop%gmented scars. Cases previously reported 
as solitary, large nodules of lymphomatoid papulosls would 
now be classified as CD30t large cell lymphomas or as over- 
laps between LyP and lymphoma, termed bordel.11ne cnses. 
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a dermal infiltrate that is wedge-shaped, patchy, and pen- 
vascular. In largerlesions the infiltrate may occupy the whole 
dermis. It may also be hand-like. The infiltrate may mvolve 
the epidems, w ~ t h  epidermotropism of ~nflammatory cells. 
As lesions evolve, epidermal necrosis and ulceration may 
occur. The dermal vessels may demonstrate fibnn depos~tion 
and more ixrely, a lymphocytic "vasculit~s."The dermal infil- 
trate 1s composed of lymphoid cells, eosinophils, neutrophils, 
and larger mononuclear cells. Atypical large or  small 
lymphoid cells are present and may represent up to 50% of 
the infiltrate. H~stologically, lesions have been classified Into 
type A, type B, and type C lesions. 

Type A lesions contain atypical large cells w~ th  abundant 
cytoplasm and promment nuclei, with promment eosino- 
ph~lic nucleoli. If these cells contain two nuclei, they closely 
resemble Reed-Sternberg cells. In type B lesions, the atypical 
cells are smaller, with a smaller cerebriform, hyperchromatic 
nucleus. Tl~ese resemble the atypical cells of mycosis 
fungoides In both types of les~ons, atypical mitotic figures 
may be obsemed. Immunophenotyp~cally, the large atypical 
cells mark as T-cells, usually of the helper type.The atyp~cal 
cells, especially those of the type A lesions, stam for the 
activation marker Ki-1 or CD30. Bcl-2 expression occurs in 
about 50% of cases When clonal rearrangement studies are 
performed, clonal rearrangements may be found in up to 
40% of LyP lesions, but t h ~ s  finding is not predictive of the 
behavior of that lesion or the case in general.Type C lestons 
overlap with primary cutaneous large cell lymphoma with no 
clear distinction between the two. 

Lymphomatoid papulosis typesA and B are associated with 
lymphoma In the general literature t h ~ s  number is about 5% 
to lo%,  but some reports have documented rates as h~gh as 
20%, and at the Univeristy of Californ~a at San Francisco 
(UCSF) up to 40% of cases of LyP have an associated 
lymphoma. The lymphoma may occu~ before, concurrently, 
or after the appearance of the LyP. In most cases, the LyP 
precedes the development of lymphoma, sometimes by a 
long period-up to 20 y e a n m e  assoc~ated lymphoma is most 
commonly mycosls fnngo~des (40%), a CD30+T-cell lymph- 
oma (30%), or Hodgkm's disease (25%).The lymphoma and 
LyP may behave qulte independently. If the lymphoma is 
successfully treated and cleared, the LyP typically continues. 
Despite this independent behavior, the lymphoma and the 
LyP may contaln the same clonalTCR gene rearrangement. 
Patients w~th  pure type B lesions are much less likely to 
develop lymphoma than pat~ents w ~ t h  typeA lesions. 

Therapy may not be necessary; there is no evidence that 
treatment of LyP prevents the development of secondary 
lymphoma. When any therapy 1s stopped, the LyP invariably 
returns. Therefore, pat~ents only need to be treated if they 
are moderately symptomahc and the treatment has fewer 
potential complicat~ons than the benefits gained. Super- 
potent top~cal cort~costeroids have been beneficial in some 
ch~ldhood cases.Topica1 bexarotene may abort early lesions, 
nnd oral bexarotene may suppress les~on formation. PUVA 
systenlically or topically may be effective, although mainte- 
nance treatment is usually required. Both narrow- and broad- 
band UVB may be effective. Of all the systemic agents, 
methotrexate gives the most dependable response, with up 
to 90% of LyP patients ~mproving signtficantly. It 1s glven 
in weekly doses sim~lar to those used for rheumatoid 

Y........u ,,,-.., 7.5 to 15 mgfwe ,... h g h e r  dose, ..r 
required in some patients. Response is rapid. Some patients 
treated w ~ t h  methotrexate may have remissions of the LyP. 
In most, however, mamtenance therapy is required. 
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Pityriasis Lichenoides 
Both the acute and chron~c forms of pityr~asis lichenoides are 
lymphocyt~c vasculit~des.The lymphold mfilt~ate may contaln 
a clonal proliferat~on. However, progression to cutaneous 
lymphoma a rare. 

Pityriasis Lichenoides et Varioliformis Acuta 
(Mucha-Habermann Disease) P~tyrias~s licheno~des 
et varioliformis acuta (PLEVA) is a d~sorder which usually 
appean suddenly ~n children or young adults. Ind~vidual 
les~ons are erythematous macules, papules, or papulo- 
vesicles. Lesions tend to be brownish-red and evolve through 
stages of crusting, necrosis, and varioliform scarring Les~ons 
tend to appear m crops, and may number from a few to more 
than 100 (F~gs 32-8 and 32-9). In general PLEVA patients 
have more and smaller lesions than patients with LyP. 
The trunk 1s favored, but even the palms and soles may 
mfreqnently be involved. The patient feels otherwise well. 
The natural h~story is benign, with spontaneous involution 
occurring over 1 to 3 years. In children diffuse cases resoIved 
more quickly than cases than were purely central; cases w ~ t h  
primarily peripheral lesions took almost twice as long to 
resolve. 

Histologically, PLEVA is characterized by ep~dermal 
necrosis together w ~ t h  pmminent hemorrhage and a dense 
perivascular Infiltrate m the upper and mid derm~s In a 
wedge-shaped pattern. Lymphocyt~c,vasculitis may be seen. 
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Pityriasis tichenoides Chronica Pityriasis lichenoides 
chronica (PLC) is a chronic form of pityriasis lichenoides, 
related to PLEVA by its common histology. Lesions are 
erythematous, scaly macules and flat papules with very slow 
evolution. Lesions each last several months. This eventual 
resolution of lesions of PLC distinguishes it from guttate 
parapsoriasis which it may resemble clinically. Lesions of 
small plaque pai;lpsoriasis do not spontaneously resolve. 
Lesions of PLC favor the lateral trunk and proximal extrem- 
ities. Patients may have from 10  to 100s of lesions, but 
usually fewer than 50. Resolution may be with persistent 
areas of hypopigmentation which last for months to years. 
Unlike PLEVA, PLC tends to last for many years. 

Histologically, the changes are similar to PLEVA, but much 
more subtle. A mild interface or perivascular lymphocytic 

Fig. 32+ Mucha-Habermann disease. infiltrate with overlying parakeratosis may be present. T-cell 
gene rearrangement studies may demonstrate monoclonal- - , 3~-9 ~ ~ ~ h ~ .  ity; however, the meaning of this finding is unclear at this 

,ermann disease. time. Treatment with phototherapy (natural sunlight, UVB, 
UVAl or PUVA) is most effective. Topical steroids or tacro- 
limus may be tried. No treatment is required. 

Pityriasis lichenoides chronica is generally a benign disease. 
There are rare patients who have progressed to develop 
cutaneous T-cell lymphoma. The authors recommend that 
patients with PLC be followed regularly and changes in 
lesion morphology, including induration, erosion, atrophy, 
penistent erythema, or poikiloderma, should trigger repeat 
pathologic evaluation. 

T-cell gene rearrangements may be detected, but the sign&- 
cance of that finding is unclear at this time. Treatment of 
PLEVA may include oral erythromycin or tetracyclines and 
phototherapy (UVB o r  PUVA). Topical tacrolimus may be 
effective. Low-dose methotrexate, 5.0 to 1 5  mglweek, may 
be required in severe cases 

An unusually severe form of PLEVA (febrile ulceronecmtic 
Mucha-Habermann disease) is characterized by the acute 
onset of dlffuse, coalescent, large, ulcemnecrotic skin leslons 
assoc~ated with hlgh fever and conshtutional symptoms.Tne 
condition may begm as typical as PLEVA, but the ulcero- 
necrotlc leaons usually begin to appear withln a few weeks. 
Slun nec~osis may be extenswe, espec~ally in the intertriginous 
regions. Associated symptoms mdude gastrointestinal and 
central nervous system (CNS) symptoms, pneumonitis, myo- 
carditis, and even death (in adult cases).This cond~tion favors 
boys who are 18 years of age or  younger.This severe form of 
PLEVA usually lasts several months with successive out- 
breaks, then resolves or converts to more classic PLEVA. 
Treatment is systemic steroids and if response is llmited, 
methotrexate. Dapsone may also be useful, for maintenance 
and as a steroid-spanng agent. 
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Habermann disease requiring debridement of necrotic skin 
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disease with extensive skin necrosis in intertriginous areas. 
Eur J Dermatol 2003;13:493. 

Primary Cutaneous T-cell Lymphomas Other 
Than Mycosis Fungoides 
Once a cutaneous lymphoma has been ~dentified to be of 
T-cell origin and the d~agnosls of mycosis fungoides and its 
vanants has been excluded, the most important evaluahon is 
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found on some activated, but no1 restmg, T- and B-cells. 
It also marks the Reed-Sternberg cells of Hodgkin's disease. 
Monoclonal antibodies Ki-1 and Ber HZ are used to identify 
CD30 pos1tivity.A cutaneous lymphoma 1s considered CD30+ 
d there are large clusters of CD30+ cells or more than 75% 
of the anaplasticT-cells are CD30+. Systemic CD30+ lymph- 
oma with cutaneous involvement has a poor prognosis. 
Those that express anaplastic lymphoma kinase (ALK-1) 
associated with a 2:5 translocal~on have a somewhat better 
prognosis Primary cutaneous large T-cell lymphomas that 
are CD30+ are typ~cally ALIC-1 negative, have a very good 
prognosis, and tend to run a relapsing course similar to that 
of lymphomatoid papulosls. Individual les~ons respond to 
lrradiatlon and the relapsing course may remit with low-dose 
methotrexate, Large cell lymphomas of the skin have slm~lar 
histologic and clinical features, so immunophenotyping 1s 
essential for prognosis. Clonal TCR gene rearrangements 
are present in large cellT-cell lymphoma.The group of T-cell 
lymphomas that are not large cell and CD30+ are together 
classified in theWHO system as peripheralT-cell lymphomas. 

CD56 is rapidly becoming the second most important 
immunophenotypic marker for cutaneous lymphomas. Four 
Important variants of CD56+ cutaneous lymphomas have 
been identified: a subset of subcutaneous panniculitis-IikeT- 
cell lymphoma; natural luller (NK)/T-cell lymphoma; blastic 
NIC cell lymphoma; and CD8+ aggressive ep~dermotrophic 
cytotoxlcT-cell lymphoma. 

PeripheralT-cell lymphoma is an heterogeneous grouping 
that includes primary cutaneous CD30+ nonanaplastic large 
cell lymphoma, primary cutaneous CD30- anaplastic and 
nonanaplastlc large cell lymphoma, and primary cutaneous 
CD30- pleomorphic smalllmedium cell lymphoma. 

CD30+ Cutaneous T-Cell Lymphoma (Primary 
Cutaneous Anaplastic Large Cell Lymphoma) 
Clinically, these lymphomas present as solitaly or localized 
skin lewons that have a tendency to ulcerahon (50%), spontan- 
eous regression (25%), and relapse These lymphomas are 
rare ~n children and occur with slightly greater frequency 
in males. Lesions are usually firm, red to violaceous tumors 
up to 1 0  cm in diameter (Fig. 32-lO).Tumors may grow in a 
matter of weeks.There 1s no favored anatomic slte. 

Relapses in the skin are common, but the development of 
extracutaneous or lymph node involvement is uncommon. 
Lymph node involvement is associated with a poorer prog- 
nosis.The "pyogenic lymphoma" of the skin 1s a neutrophil- 
rich CD30+ lymphoma with slun lesions that chnically 
resemble Sweet syndrome, pyoderma gangrenosum, halo- 
genoderma, leishmaniasis or deep fungal infection. IL-8 
overexpression by the anaplastic CD30+ cells causes the 
neutrophilic mfiltration. The number of neutrophils present 
may make histologic interpretation difficult. Cases with 
features of both lymphomatoid papulos~s and CD30t  
anaplastlcT-cell lymphoma have been described, sometimes 
under the designation type C lymphomatoid papulosls. 
Histologically, there ir; a dense dermal nonepidemotropic 
infiltrate with atyplcal tumor cells with large nuclei with one 
or several promment nucleoli and abundant cytoplasm. The 
malignant cells can be further charactenzed as anaplastic, 
pleomorphic, and immunoblast~c, but this distinction may be 
difficult and has yet to be determined to be of prognostic o r  

Fig. 32-10 Large cell anaplastic lymphoma. 

therapeutic value. Thls form of primary cutaneous T-cell 
lymphoma has an excellent prognosis with a 5-year survival 
of 90%. Les~ons are highly responsive to radiotherapy. Early 
~ndiv~dual lesions can even be surgically excised.Top~cal imi- 
quimod has been therapeutically successful. Chemotherapy 
causes regression of lesions, but a rapid relapse usually 
occurs. Other than low-dose methotrexate, chemotherapy 
has little role in the treatment of this d~sease. 

Secondary Cutaneous CD30+ Large Cell Lympho- 
ma CD30+ large cell lymphomas may arise in cases of 
mycosis fungoides, ln patients with lymphomatoid papulosis, 
and in patients who have documented extracutaneous disease 
(secondaly cutaneous anaplastic large cell lymphoma). Skin 
lesions of pyogenic lymphoma may be seen secondary to a 
pyogenic lymphoma of other organs. The prognows is poor 
in patients who have extracutaneous disease preceding o r  
near the time of cutaneous involvement.Among those with 
systemic d~sease, the expression of Alk-1 associated with a 
t(2;5) translocation is a favorable prognostic feature. Patients 
wlth lymphomatold papulosis who develop cutaneous 
CD30+ lymphoma and who do not have systemlc lymphoma 
or mycosis fungo~des typ~cally have an excellent prognosis. 
The prognosis for patients wlth mycosis fungoldes who 
develop CD30+ anaplastic large cell lymphoma is poor. 

Non-Mycosis Fungoides CD30- Cutaneous Large 
T-Cell Lymphoma Non-mycosls fungoides CD30- 
cutaneous large T-cell lymphomas usually present as solrtaly 
or generalized plaques, nodules, or tumors of short duration. 
There is no preceding patch stage that d~stinguishes it from 
MF. The pmgnosis 1s poor, with a 5-year survival rate of 
15%.The malignant cells are pleomorph~c large or medium 
cell types or  are immunoblastic.The cells may be cerebriform 
and epidermotropism may be present. Some cases prw~ously 
called d'enrblie inycosis fungoldes are better classified m this 
group. Mult~agent chemotherapy is recommended. 

Pleomorphic T-cell Lymphoma (Non-Mycosis 
Fungoides C D 3 6  Pleomorphic SmallIMedium 
Sized Cutaneous T-cell Lymphoma) 
This gmup compnses about 3% of all primary cutaneous 
lymphomas. Pleomorphlc smalllmedium sized cutaneous 
T-cell lymphoma is d~stlnguished from the large cell type 
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by havlng less than 30% large pleomorphic cells. It is 
distinguished from mycosis fungoides by clinical features 
(lack of patch or plaque lesions). These primary cutaneous 
lymphomas usually present w ~ t h  one or several red-purple 
papules, nodules or tumors (5 mm to 15  cm in s~ze). Immuno- 
phenotypically, they are usually of helper T-cell origin and 
clonal rearrangements of the TCR gene are usually present. 
A CD4 versus a CD8 phenotype is associated with a more 
favorable prognosis, but a CD4lCD56 phenotype has a poorer 
prognosis.The presence of a mixed populahon of suppressor 
cells, B-cells, and histiocytes, usually favors the dtaguosis 
of reactive lymphoid hyperplasia. The overall prognosis 1s 
intermediate, w ~ t h  a 5-year survival rate of 62%.The optimal 
therapy for this form of lymphoma has not been determined. 
Therapeutically, localized lesions have been treated with 
radiat~on therapy or surgical excision. Chemotherapy, 
retinoids, interferons, and monoclonal antibodies have been 
used in widespread or progressive disease. 

Lennert Lymphoma (Lymphoepifheliod Lymphoma) 
Lennert lymphoma 1s a rare CD4t system~c T-cell lymph- 
oma. Cutaneous lesions occur in less than 10% of cases and 
present as papules, plaques, or nodules.The skin lesions may 
not =present lymphoma cutis because palisaded granulo- 
matous and nonspecific dermal ~nfiltrates may occur. The 
clinical and histologic appearance may resemble granuloma 
annulare very closely. The course is low-grade until the 
lymphoma transforms to a high-grade, large cell lymphoma 

Subcutaneous (Panniculitis-Like) T-cell Lymphoma 
Clinically, patients are usually young adults who present 
with subcutaneous nodules, usually on the lower extremties, 
and are frequently diagnosed as having erythema nodosum 
or some other form of panniculita. Weight loss, fever, and 
tatigue are common and may herald the onset of a rapidly 
progressive hemophagocytic syndrome wh~ch is often fatal. 
Extracutaneous tnvolvement is rare, even in fatal cases. An 
lndolent chronic course can also be seen, but even in these 
cases the prognosis is poor. This variant of lymphoma may 
also rarely be seen in childhood. 

Histologically, there is a lace-lrlce infiltration of the lobules 
of ad~pocytes, mimicking panniculitls, especially lupus 
profundus. A characteristic feature is rimming of neoplastic 
cells around individual adipocytes. The infiltrate contains 
pnmanly small cells with hyperchromatic, irregular nuclei 
and large anaplastic cells in varylng proportions. The small 
cells are atypical, karvorrhexls is prominent, and mitotic . . 
figures are frequent. Benign histiocytes are present in large 
or small numbers and demonstrate erythrophagocytosis (bean- 
bag cells). Immunophenotypically, the neoplastic cells mark 
as T-cells (CDZt, CD3+). Most cases are derived from n/p 
T-cells and are CD56-. They have a less aggressive course. A 
subset of subcutaneous (panniculitis-like) T-cell lymphomas 
(SPTCLs) are derived from yl6 T-cells and are CD56+. 
These cases have been misdiagnosed as lupus profundus 
or alopecia areata and histologically prominent dermal and 
even epidermal (interface) involvement may be seen. They 
have a more aggressive course. SPTCL may evolve from the 
bemgn variant of cytophagic hlstiocytic panniculitis, which 
may also have a hemophagocytic syndrome. The prognosis 
for a patient with SPTCL is poor, w ~ t h  a median survival of 
less than 3 years Multiagent chemotherapy 1s recommended, 

at times with stem cell support. Denileukin diftitox (Ontak) 
was reported to produce a favorable response in one case. 

Nasal/Nasal Type NKIT-Cell Lymphoma (Angio- 
centric Lymphoma) NK/Tcell lymphoma most 
frequently presents in extranodal tissue and is characterized 
by a high incidence of nasal involvement. It is more common 
in Asia, where it afiects primarily women with a mean age 
of 40. In Ihrea it is reported to be the most common form of 
cutaneous lymphoma after mycosis fungoides. It is un- 
common in the US. It presents clinically as dermal or sub- 
cutaneous papules or nodules that may ulcerate. Lesions 
are usually widespread and involve the lower extremities. A 
hydroa vaccinifoime-type has been described in children in 
Mexico and in aduIts and children in Japan and Korea. Skin 
lesions are facial and extremity papulovesicles ulcerate and 
heal with scarring. Skin lesions are exacerbated by sun 
exposure and are reproduced with UVA irradiation. 

Histologically, the dermis and subcutaneous fat are infi- 
tnted with intermediate-sized, atypical lymphocytes, wlthin 
and around the walls of small and medium slzed vessels. 
Epidermotropism may be noted.The lymphoma cells express 
a spectrum of T- and NK-cell immunophenotypic markers, 
variably expressing CD2, CD3, CD4, CD8 and the NIC-cell 
marker CD56. CD56 a not cell-lineage specific and a subset 
oi CD56 cutaneous lymphoma cases are classified under 
the SPTCL category Epstein-Barr virus is present in the NIC 
vanants and variably present in the T-cell variants. T-cell 
clonality is detected i f  the T-cell immunophenotype is 
present.The prognosis is poor. 

Elastic NK-Cell Lymphoma The majority of patients 
are males, with a mean age of about 60 years. All patients 
present w ~ t h  multiple, rapidly expanding plaques and/or 
nodules on noncontiguous sites. Lesions are chancteristi- 
cally purple in color.The course 1s aggressive In most patients 
with rapid cutaneous relapse after chemotherapy with syste- 
mic involvement. Histologically, the cells infiltrate the derm~s 
or subcutaneous fat, with a tendency for the neoplastic cells 
to "Indian file" m dermal collagen. There is usually a grenz 
zone below the e p t d e n s .  The lymphoma cells are small/ 
medlum to large blastlc lymphocytes. Angiocentncity may be 
noted, but is not prominent. Immunophenotyping is CD4+, 
CD56+. MIB-1 shows a proliferation activity of greater than 
SO%.T-cell gene rearrangements are negative. 
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Adult T-cell LeukemialLyrnphoma 
Infection wlth human lymphotropic virus type 1 (HTLV-1) 
may lead to acuteT-cell leukemiallymphoma (ATL) i n  0.01% 
to 0.02% of infected persons.lhis virus is endemic in Japan, 
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SoutheastAsia, the Caribbean, Latin America, and equatorial 
Africa. ATL usually has an acute onset with leukocytosis, 
lymphadenopathy, and HOTS (hypercalcemia, osteolytic 
bone lesions, T-cell leukemia, and skin lesions). Lesions 
resemble mymsis Fungoides, except patches are uncommon 
and plaques and nodules predominate. Histologically the 
skin lesions contain lichenoid infilhates of medium sized 
lymphocytes with convoluted nuclei. Epidermotropism and 
involvement around and within adnexa occur. Granuloma 
formation may occur in the dermis. ATL cells are usually 
CD4+/CD7- and showT-cell gene rearrangements. 
- 

Mao X, et al: A case of adultT-cell leukaemia/lymphoma charac- 
terized by multiplex-fluorescence in situ hybridization, compar- 
ative genomic hybridization, fluorescence in situ hybridization 
and cytogenetiss. Br J Dermatol 2001;145:117. 

CUTANEOUS 6-CELL LYMPHOMA 
Primarv cutaneous 6-cell Ivmphomn5 (Kcs 32-11 and 32-12) . - - 
occur less colnmonly than cutaneous T-cell lymphomas, 
but more frequently than generally bel~eved (25% of cases 
of pnmary cutaneous non-Hodgkin lymphomas are B-cell 
m origin). Although the morphologic appearance of the 
malignant lymphocytes composing these prlmaIy cutaneous 
lymphomas is identical to lymphomas based in lymph nodes, 
they have a d~stinctly different clinical behavior and 
immunophenotypic profile. Th~s renden the classificat~on 
systems based on lymph node h~stology of l im~ted benefit 
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clinically in the diagnosis of primary cutaneous B-cell one anatomic region. About two-thirds of cases present on 
lymphomas. More simpl~fied schemes have thus been the trunk, about one-fifth on the head and neck (the vast 
proposed that apply to primary cutaneous lymphomas only. majority of these on the scalp), and about 15% on the leg. 
These new systems have not been universally adopted and These lymphomas are more common in men than women. 
some controveny exists regarding classification of some Males outnumber females 4'1 in trunk lesions, whereas 
forms of cutaneous B-cell lymphoma This is illustrated by women disproportionately have head and leg lesions. 
the fact that some authors state that follicular center cell Untreated, the lesions gradually increase in size and number, 
lymphoma is the most common lorn of primary cutaneous but extracutaneous involvement is uncommon. The prog- 
Bqell lymphoma, while others say marginal zone lymphoma nosis is excellent wrth 5-year survival with treatment 
is the most common. approaching 100%. Secondary cutaneous involvement of 

The great major~ty of primary cutaneous B-cell lymphomas systemic follicular lymphoma has a poor prognosis. 
are composed of cells wdh the morphologrc characteristics of Histologically, the infiltrate is nodular or diffuse wlthin the 
the B-cells normally found in the germinal centen of lymph dermis and spares the epidermis. FoUicular growth pattern 
nodes. Classification schemes used primarily for lymph with primary cutaneous follrcular lymphoma is uncommon. 
node-based lymphomas d iv~de  these lymphomas into In early lesions, the neoplastic cells are of smaller size and 
multiple types based on histomorphology, Fewer distinctions there is a substantial portion of normal T-cells surrounding 
are made for primary cutaneous B-cell lymphomas, since the and mixed with the neoplastic B-cells. Over time, the neo- 
behaviors of most of the lymphomas of follicular center cell plastic B-cells become a more predominant portion of the 
ongin are similar. Secondary cutaneous rnvolvement can infiltrate, the neoplastic celIs are larger in size and tumor- 
occur with all foms of B-cell lymphoma based primarily in infiltrating T-cells diminish. Immunophenotypically, the 
lymph node or other sites. The clin~cal features are similar neoplast~c cells stain with B-cell markers (CD20 and othelsf 
to those of primary cutaneous lymphoma, with violaceous and are monotypic for immunoglobulin produclion, i.e. they 
papules or nodules. %pically, the histologic structure of stain for either tc or h light chains, but not both. Immuno- 
secondary lesions in the skin is similar to that of the lym- globulm staimng may be  negative in tumorous lesions. 
phoma at the slte of origin, usually lymph nodes.The p ~ t t e m  Clonal rearrangement of the immunoglobulin gene can be 
in the Skin may not, however, be sufficient to accurately demonstmted. The absence of expression of IgHfbcl-2 
classify the lymphoma, making lymph node biopsy necessaly rearrangement, no adenopathy, and lack of invotvement of 
in most cases, In secondary cutaneous B-cell lymphomas the the bone marrow excludes the presence of nodal follicular 
prognosis is, in general, poor. It 1s therefore crdrcal to com- center lymphoma. Bcl-2 expression in cutaneous follicular 
pletely evaluate and stage any patient suspected of having lymphoma does not affect outcome, however. In contrast, 
primary cutaneous B-cell lymphoma to exclude involvement nodal folllcular lymphoma usually expresses bcl-2 and there 
at another slte. Primary large B-cell lymphoma of the leg is a t(14:18) tranelocationin more than 80% oicases. 
also appears to have a relatively poor prognosis. Radiation therapy totaling 30 to 40 Gy and including all 
Diffuse Large 6-Cell Lymphoma (Primary erythematous skin and a 2-cm margin of normal skin isvery 
Cutaneous Large B-Cell Lymphoma) effective for lesions of the head and trunk. A combination of 

intralesional IFN-a 5 MU every 4 weeks and toptcal bexaro- This group of l ~ m ~ h O m a s  is high-~rade l'stologicalh but tene gel 1 %  twice a day cleared one patient, Anthracyc1ine- when the disease is restricted to the skin, high-grade does not chemothempy or rituximab may be used for relapses, correlate wilh prognosis. High-grade follicular lymphoma and In Europe some cases of primary cutaneous follicular center immunoblastic lymphoma may be classified this category cell lymphoma are associa"td with Bo,refin infection and by some (WHO), but others (EORTC) favor grouping folli- may arise in lesions of acrodermatitis chrpnica atrophieans cular center cell lym~homas of lame cells and drffuse hlsto- 
logy with follic~jar~l~mphoma. 61inicallya lesions present 
as  sohtary or localized red or purple papules, nodules or 
plaques. In general, solitary or localized lesions are typical of 
primary disease and widespread leeons suggest secondaly 
cutaneaus involvement of primary nodal lymphoma. Lesions 
on the head and neck have an excellent prognosis. Lesions 
on the leg have a poorer prognosis with a 5-year survival of 
about SO% and are considered in some classifications as a 
separa%e entity HistologicaIly, a diffuse dermal infiltrate is 
composed of large centmblasts and immnnoblasts. Round 
cell morphology is an adverse prognostic feature. Immuno- 
phenotypically, cells usually express CD19, CD20, and 
monotypic immunoglobin, and leg lesions express bcl-2. 
Secondary cutaneous involvement with nodal large B-cell 
lymphoma is assodated with a poor prognosis. 

Primary Cutaneous Marginal Zone Lymphoma 
(Primary Cutaneous Immunocytoma, Marginal 
Zone B-Cell Lymphoma, MALT Lymphoma) 
These lymphomas present as solitary or multiple dermal or 
subcutaneous nodules or tumon primarily on the upper part 
of the body, trunk, or  wtremities.WIdespread lesions suggest 
secondary skin involvement by systemic lymphoma. Women 
are affected more than men. Histologically, the inBtrale is 
nodular or diffuse and composed of small lymphocytes and 
cells showing plasma cell differentiat~on. The atypical cells 
are often located at the periphery of aggregates of reactive 
T- and B-cells. The lympkoma cells may contarn "Dutcher 
bodies," mtranuclear collect~ons of immunoglobin. Initially, 
the mal~gnant cells may represent a very small proportion of 
the infiltrate and the dia~nosis ofpseudolvmphoma IS made. 

Primary Cutaneous Follicular Lymphoma Over time the "margin; zone" cells Predominate and the 
(Follicular Center Lymphoma, Follicular Canter germinal centers are diminished. Immunophenotyplcally, 
Cell Lymphoma) the cells are monotypic for immunoglobulin and are CD79+ 
Clinically, most patients present w~ th  single or multiple and CD19+. Clonal imrnunoglobu~m ggene reaangements 
papules, plaques or nodules, with surrounding erythema, in can be demonstnted.The prognosis is excellent, with 5-year 
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survival close to 100%. Local radiation therapy or excision if 
lesions are few is recommended. In some Borellia-endemic 
areas in Europe up to one-third of cutaneous marginal zone 
lymphomas are associated with Boirelia infection. 

lntravascular Large 6-Cell Lymphoma 
(Malignant "Angioendotheliornatosis," 
Angiotropic Large Cell Lymphoma) 
Clinically, these cases present with variable cutaneous 
morphologies, often veiy subtle and nonspecific. Some cases 
resemble classic lymphoma with violaceous papules or 
nodules. Other cases more closely resemble intravascular 
thrombotic disorders with livedo reticularis-like lesions or 
telangiectatic patches. Sclerotic plaques may also occur. 
Even normal skin when biopsied can be diagnostic. Patients 
often present with fever of unknown origin. CNS symptoms 
are prominent with progressive dementia or multiple cerehro- 
vascular ischemic events which may precede the findings 
of lymphoma by many months. Histologically, the features 
are characteristic and diagnostic. Dermal and subcutaneous 
vessels are dilated and filled with large neoplastic cells. Focal 
extravascular accumulations may be seen. The neoplastic 
cells are CD20+ and CD79a+, and monotypic for immuno- 
globulin. Clonal immunoglobulin gene rearrangements may 
be detected. Despite the large number of intravascular cells 
in the skin and other affected organs, the peripheral blood 
smears and hone marrow may be normal histologically.The 
prognosis is very poor. Multiagent chemotherapy is recom- 
mended. Rare cases of intravascular lymphoma may be of 
T-cell origin. 

~ ~ ~ ~ 

- ~ 

- -  - -  - - .  ~~ ~ ~ 

~ ~> .~ , 
Asagoe K, et al: lntravascular lymphomatosis of the skin as  a 

manifestation of recurrent B-cell lymphoma. J Am Acad 
Dermatol 2003;48:51. 

de la Fouchardiere, et al: Primary cutaneous marginal zone 
B-cell lymphoma: A report of 9 cases. J Am Acad Dermatol 
1999;41:181. 

Gill S, et al: Use of random skin biopsy to diagnose intravascular 
lymphoma presenting as fever of unknown origin. Am J Med 
2003;114:56. 

Kazakov DV, et al: Primary subcutaneous follicular centre cell 
lymphoma with involvement of the galea: a case report and 
short review of the literature. Br J Dermatol 2002;146:663. 

Petrelia T, et al: A CD56-negative case of blastic natural killer- 
cell lymphoma (agranular CD4+/CD56+ haematodermic 
neoplasm). Br .l Dermatol 2004;150:155. 

Prince HM,  et al: Primary cutaneous 8-cell lymphomas. Clin Exp 
Dermatol 2003;28:8. 

Sugimoto KJ, et al: lntravascular large B-cell lymphoma. Am J 
Hematol 2004;76:291. 

Trent JT, et al: Topical targretin and intralesional interferon alfa 
for cutaneous lymphoma of the scalp. Arch Dermatol 2002: 
138:1421. 

Vermeer MH, et al: Primary cutaneous large B-cell lymphomas of 
the legs. Arch Dermatol 1996;132:1304. 

Wiliemze A, et al: EORTC classification for primary cutaneous 
lymphomas. Blood 1997;90:354. 

Plasrnacytoma (Multiple Myeloma) 
Cutaneous plasmacytomas, or localized neoplasms of plasma 
cells in the skin, are seen most commonly in the setting 
of myeloma.They are, however, rare, occurring in only 2% of 

myeloma cases. These cases are called secolzdary crltaizeozu 
plasiizncyto~iza. They may also occur by direct extension 
from an underlying bone 1esion.They may appear at sites of 
trauma, such as biopsies or intravenous catheters (inflam- 
matory oncotaxis). Most commonly, secondary cutaneous 
plasmacytomas occur in the setting of advanced myeloma 
and the prognosis is poor. Less commonly, the skin lesions 
may be the initial clinical finding, leading to the diagnosis 
of myeloma. Histologically there are nodular and diffuse 
collections of plasma cells with varying degrees of pleomor- 
phism and atypia.The degree of atypia may predict prognosis. 
The cells are monotypic for immunoglobin production and 
produce the same light chain as the myeloma.The immuno- 
globulin produced is most commonly IgG or IgA and rarely 
IgD or IgE. CD79 is positive, but CD19 and CD20 are 
negative. 

In addition to plasmacytomas, patients with myeloma may 
develop a vast array of cutaneous complications. These 
include normolipemic plane xanthomas, amyloidosis, vascu- 
litis, and calcinosis cutis. An unusual but characteristic skin 
finding in myeloma is multiple follicular spicules of the nose, 
forehead, cheeks and chin. They are yellowish and firm to 
palpation and can be removed without bleeding. Numerous 
small ulcerations may occur on the trunk. Both the spicules 
and ulcers contain an eosinophilic material composed of the 
abnormal monoclonal protein produced by the malignant 
cells.Tbe spicules are not made of keratin. Similar cutaneous 
spicules composed of keratin can be seen in vitamin A defi- 
ciency, chronic renal failure, acquired immunodeficiency 
syndrome (AIDS), Crohn's, and other malignant diseases. 

More rarely, solitary or multiple skin lesions may be seen 
with no evidence of involvement in any other tissue. 
They represent 4% of extramedullary plasmacytomas (EMP) 
and present as skin-colored or violaceous dermal or 
subcutaneous papules, nodules or  plaques. EMPs are three- 
four times more common in men than women.The diagnosis 
of EMP requires a negative skeletal survey and no evidence 
of plasma cell proliferation in the bone marrow The 
cutaneous lesions may produce a monoclonal protein. Such 
skin lesions are termed priinaiy czltaneozrs plasi~zacytoinas. 
The prognosis for isolated primary cutaneous plasmacytoma 
is excellent 0 9 0 %  chance of 5-year survival) and pro- 
gression to myeloma is uncommon. Neither the clinical nor 
histologic appearance of the cutaneous lesions predicts the 
course and their histologic appearance is identical to plasma- 
cytomas seen in association with myeloma. Cutaneous 
plasmacytomas may occur following treatment of EMP at 
another site, as a secondary cutaneous recurrence. Rarely, 
soft-tissue extramedullary plasmacytomas may be associated 
with post-transplantation plasma cell dyscrasia.Anetoderma 
may show plasmacytoma on biopsy. A rare manifestation of 
a solitary plasmacytoma of bone is an overlying erythema- 
tous sldn patch which may be 10 cm or more in diameter. 
The chest is the most common location. Lymphadenopathy is 
present and some of the patients have or develop POEMS 
syndrome (polyneuropathy, organomegaly, endocrinopathy, 
monoclonal protein, and skin changes). This syndrome has 
been called adenopathy and extensive skin patch overlying a 
plasmacytoma, orAESOP. 

The appropriate treatment of plasmacytomas is determined 
by the presence or absence of associated systemic disease. 
Solitary or paucilesional primary cutaneous plasmacytomas 



have been treated successfully wtth local surgery and 
radiation therapy. Systemic chemotherapy may be requ~red if 
these modallties fall. The treatment for secondary plasma- 
cytomas and for patients with numerous primary cutaneous 
plasmacytomas is chemotherapy. 

Cutaneous and Systemic Plasrnacytosis 
Cutaneous and systemic plasmacytosis occur largely in 
Asians, slightly favoring males.They typically occur between 
the ages of 20 and 55.These conditions are charactemed by 
polyclonal proliferattons of plasma cells and hyperglobulin- 
emia and were originally considered variants of Castleman's 
disease. Cutaneous plasmacytosis affects only the skin but 
patients may have lymphadenopathy, and systemic symptoms 
of fever and malaise. Systemic plasmacytos~s has involve- 
ment in two or more organ systems, usually, in addition to 
skin, the lung, hone marrow, and liver. Dyspnea may occur 
due to interstitial pneumonta. Uncommonly, cases of systemic 
plasmacytosis may progress to lymphoma. The course is 
chronic and benign ahd response to vanous cytostatic and 
immunosuppressive treatments has been poor. PWA and 
topical tacrolimus have been reported effective for sktn 
lestons. The skin lesions in cutaneous and systemic plasma- 
cytosis are identical. They consist of multiple brown-red 
plaques, mostly of the central upper trunk, but also the face. 
Lesions range from 1 to 3 un in diameter. They are often 
considered simply postinflammatory hyperpigmentation 
until they are palpated. Histologically they show a dense 
perivascular ~nfiltrate of mature plasma cells, which stain for 
both K and h light chains (polyclonality). Elevated IL-6 has 
been reported in some patients. 

Ah-Went A, et ai: Multiple cutaneous plamacytomas following an 
autoloaous ~erioheral stem cell trans~iant. Clin fxo Dermatol 
2002:2?293. 

Amin HM, et al: Cutaneous and systemic plasmacytosis in a 
patient of Asian descent lhving in the United States. Am J 
Dermatopathol 2002;24:241. 

Aricb M, Bongiorno MR: Pnmary cutaneous plasmacytos~s in a 
chlld. Is this a new entity? J Eur Acad Dermatol Venereol 
2002;16:164. 

Bayer-Gamer IB, Smoller BR. The spectrum of cutaneous disease 
in muitlple myeloma. J Am Acad Dermatol 2003;48:497. 

Carey WP. et al: Systemic plasmacytosls wlth cutaneous mani- 
festatians in a whlte man: Successful therapy with cyclo- 
phosphamidelprednisone. J Am Acad Dermatol 1998;38:629. 

Chavez Alvarez AJ, et al: Metastatic calcinosis cutis in multiple 
myeloma. Br J Dermatol 2000;142:820. 

Cotter M, Enright W: Plasmacytoma occumng in scar tissue. Br 
J Haematol 2003:121:680. 

Hauschlld A, et al: Muit~ple myeloma first presenting as  
cutaneous plasrnacytoma. J Am Acad Dermatol 1996;34:148 

Jubert C, et al: Anetoderma may reveal cutaneous plasma- 
cytoma and benign cutaneous lymphoid hyperplasia. Arch 
Dermatol 1995;131:365. 

Kazakov DV, et al: Ptimary Cutaneous piamacytoma: a clinico- 
pathological study of two cases wlth a long-term follow-up 
and review of the literature. J Cutan Pathol 2002;29:244. 

Kerob D, et ai: Cutaneous localization of muitlple myeloma on 
the tract of central venous catheters. Ann Dermatol Venereol 
2002;129:311. 

Hodgkin's Disease  743 
~ - ~ - - ~ -  . - - - 

Kim JE, et al: Plasma cell leukaemia cutis preferentially localized 
to recent puncture sites. Br J Dermatol2004;151:232. 

Llpsker D, et al: The AESOP (Adenopathy and Extensive Skin 
Patch Overlying a Plasmacytoma) syndrome. Report of 4 
cases of a new syndrome revealing POEMS (Polyneuropathy, 
Organomegaiy, Endocrinopathy, Monoclonal Protein, and Skin 
Changes) syndrome at a curable stage. Medicine 2003;82:51. 

Miura H, et al: Treatment of facial lesion of cutaneous plasma- 
cytosis with tacrolimus ointment. J Am Acad Dermatol 2003: 
4911 95. 

Nitta Y: Case of malignant lymphoma associated with primary 
systemic plasmacytosis with polyclonal hypergamrna- 
globulinemla. Am J Dermatopathol 1997;19:289. 

Pmcopiou M, Hijgli A: A 29-yr-old man with multiple myeloma 
presenting with subcutaneous masses. Eur J Haematol2003: 
71 :385. 

Requena L, et al: Cutaneous involvement In multiple myeloma: A 
cllnicopathologic, imrnunohistochemlcal and cytogenetio 
study of 8 cases. Arch Dermatol 2003:139:475. 

Rosenblum MD, et al: Subcutaneous piasmacytornas with 
tropism to sites of previous trauma in a multiple myeloma 
patient treated with an autologous bone marrow transplant. 

i I 
Am J Hematol 2003;72:274. 

Satta R, et al: Follioular spicules and multiple ulcers: Cutaneous 
manifestations of multiple myeloma. J Am Acad Dermatol 
2003;49:736. ! 

Shimizu S, et al: Is cutaneous plasmacytosis a distinct clinical 
entity? J Am Acad Dermatoi 1997:36:876. 

Tristano AG: Extramedullaly orbital and cutaneous plasma- 
cytomas. Am J Hematol 2004;77:203. 

Van der Helm-Van Mil AHM, et ai: immunoglobulin A multiple 
myeloma presenting with Henoch-Schoniein purpura asso- ! 
ciated with reduced sialylation of IgAl. Br J Haematoi 2003; i 
122:915. 

Vella FS, et al: Palmodigital purpura as  the only skin .abnormality 
in myeloma-associated systemic amyloidosis. Br J Haematol 
2003;120:917. 

HODGKIN'S DISEASE 
Thc vast majority of reports of cutaneous Hodgkin's disease 
actually represent type A lymphomatoid papulosis (LyP). 
These two diseases have a considerable number of overlap- 
ping features-The type A cells of LyP have similar morpho- 
logy and share immunophenotypic markers with Reed- 
Sternberg cells. LyP can be seen in patients with Hodgkin's 
disease. Primary cutaneous Hodgkin's disease without nodal 
involvement is thus difficult to prove and is very, very rare, 
if it exists. 

Most cases of Hodgkin's disease of the skin usually 
originate in the lymph nodes, from which extension to the 
sktn is either retrograde through the lymphatics or by direct 
extension. Lesions present as papules or nodules with or 
without ulceration. Lesions resembling scrofuloderma may 
occur. Miliary dissemination to the skin can occur in 
advanced disease. 

Nonspecific cutaneous findings are common in patients 
with Hodgkin's disease. General~zed, severe pruritus may 
precede by many months other findlngs of Hodgkin's disease 
or may occur in patients with a known diagnosis. Secondary I 
prur~go nodules and pigmentation may occur as a result of 
scratching. An evaluation for underlying lymphoma should 
be considered in any patient with severe itching, no primary I 
skin lesions, and no other cause identified for the pruritus. 
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Acquired ichthyosis, exfohatlve dermat~tls, - ._ ~enemhzed 
and severe herpes zoster are other cutaneous findmgs in 
patients with Hodgkin's disease. 
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MALIGNANT HlSTlOCYTOSlS (HISTIOCYTIC 
MEDULLARY RETICULOSIS) 
Most cases considered malignanl histiocytosis in the past 
are now considered to be other forms of lymphoma or 
lymphomas with la~ge components of reactive bistrocytes. 
Very rare cases of true malignancies of histiocytes may st111 
occur and can have cutaneous les~ons, most characteristically 

nressive and fatal and the bone marrow becomes involved 

erythematous nodules. Often, the bone marrow examination R9. 32-'d LeuKemla culls. 
in these cases 1s initially normal, but cases are rap~dly pro- 
- 

culitis, arciform lesions (in juvenile CML), ecchymoses, 
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LEUKEMIA CUTIS 

Clinical Features 
Cutaneous eruptions seen in patients with leukernla may be 
divided into specific (leukemia cutls) andnonspecific lesions 
(reactive and infectious processes). Overall, about 30% of 
biopsies from patients wlth leukemia wlll show leukemia 
cutis.All forms of leukemia can be associated with cutaneous 
findings, but s k ~ n  disease is more common in certain forms of 
leukemia-The vast majority of dermatologic manifestations 
are seen in patients with acute myelogenow leukemia 
(AML) or nlyelodysplastic syndrome (MDS). AML includes 
types M I  through M5. In AML and MDS patients, only 
a b w t  25% of skin biopsies will show leukemia cut~s, the 
remamder showing complications of the Leukemia. These 
include infections, graft-versus-host d~sease, drug reactions, 
or  the rcactrve cond~tions associated with leukemia that 
were formerly called leukenitds. By contrast, in patients with 
acute lymphocytic leukemia (ALL), chronic myelogenous 
leukemia (CML), and CLL, about 50% of biopsies will show 
leukemia cutis. 

Specific Eruptions 
The most common morphology of leukemic infilllations 01 the 
skin in all forms oI leukemia is multiple papules or nodules 
(60% of cases) or infiltrated plaques (26%).These lesions are 
usually flesh-colored, erytbematous, or vrolaceous (plum- 
colored) (Fig. 32-13). They are rubbery on palpation and 
ulceration 1s uncommon. Extensive involvement of the face 
may lead to a leonine facies. 

Less common manifestations of leukemia cuhs are sub- 
cutaneous nodules resembling erythema nodosum or panni- 

infiltration canslng hypertrophy 1s common in and relatrvely 
unique to patients with acute myelomonocytic leukemia. 

Leukemia cut~s most commonly occurs concomitant with 
the diagnosis of leukemia or  following the diagnosis of 
leukemia.The skin may also be a slte of relapse of leukemia 
after chemotherapy, especially ln patients who present wlth 
leukernla cutis. Uncommonly, leukemia cutis may be 
identified white the bone marrow and peripheral blood are 
normal.These patients are classified as "aleulcemic leukernla 
cutis:" as they have normal bone marrow evaluations and no 
circulating blasts. These cases are often misdiagnosed as 
cutaneous lymphomas and undertreated. They eventually 
relapse with fullblown leukemia. Systemic involvement occurs 
within 3 weeks to 20 months (average 6 months). Leukemia 
cutis is a poor prognostic finding m patients with leukemia, 
with 90% of such patients having extramedullary involve- 
ment and 40% having meningeal infiltration. 

The term congenital lwkemia applies to cases appearing 
within the first 4 to 6 weeks of life. Leukernla cutis occurs in 
25% to 30% of suchcases, thevast majority being congenital 
myelogenous leukemia. The typical morphology is multiple, 
red or plum-colored nodules. In about 10% of cases of 
congenital leukemia cntis (or 3% of all cases of congenital 
leukemia), the skin involvement occurs while the bone 
marrow and peripheral blood are normal. Systemic involve- 
ment is virtually always identified in 5 to 16 weeks. Unlike 
other forms of leukemia, in congenital leukemia, cutaneous 
infiltration does not worsen prognosis. Congenital leukaemia 
cntis bas been complicated by disseminated linear calcinosrs 
CUtlS. 

Granulocytic Sarcoma (Chloroma) 
Granulocytic sarcomas are rare tumors of Immature 
granulocytes. They occur in about 3% of patients with 
myelogenous leukemia. Granulocytic sarcoma is seen in four 
settmgs: m patients with knownAML; in patients wiLh CML 



or MDS as a sign of an impending blast cris~s; in undiagnosed 
patients as the f is t  slgn of AML; or after bone marrow trans- 
plantation as the initial sign of relapse. Most lesions occur 
the soft tissues, periosteum, or bone. Skin lesions represent 
20% to 50% of reported cases. They may be solitary or 
multiple. They appear as red, mahogany, or violaceous firm 
nodules with a predilection for the face, scalp, or trunk. 

The name ckloroinn comes from the green color of fresh 
lesions, which can be enhanced by rubbing with alcohol; this 
is caused by the presence of myeloperoxidase. This appear- 
ance is vanable, so the preferred term is now grnizulocyhc 
sarconzn. 

The diagnos~s is not d~fficult if the diagnosis of leukemia 
has been established. Such patients are trrated with appro- 
priate chemotherapy. However, if the ski  lesion is the Initial 
manifestatton of leukemia, and the blood and bone marrow 
are normal, the lesion may be misdiagnosed as a large cell 
lymphoma. The treatment of such patients is controveslal, 
but most go on to develop AML w ~ t h ~ n  months, so chemo- 
therapy is often given. 

Hairy-Cell Leukemia 
Skin involvement 1s rare in hairy-cell leukemia and 
vlolaceous papules and nodules, which are the characteristic 
morphology of other forms of leukemia cntis, are extremely 
rare in hairy-cell leukemla. Rather, often in the setting of a 
systemic mycobacterial Infection or a drug reaction, a diffuse 
elythematous, nonpruritic eruption occurs.This may progress 
to erythrodenna or a severe blistering eruption. Stopping 
the offending medtcat~on usually leads to resolution of the 
eiuption.This 1s especially common in patients treated wlth 
2-cl~lorodeoxyadenosine and allopnrinol. The former treat- 
ment alone does not lead to these severe slun reactions, 
suggesting the alIopurino1 1s the cause. Patients w ~ t h  hairy 
cell leukernla also develop lesions of pustular vasculitls of 
the dorsal hands, a neutrophilic dermatitis closely related 
to bullous Sweet syndrome. This is sometimes termed a 
"vascuhtts" in the oncology lrterature. 

Nonspecific Conditions Associated with 
Leukemia (Leukemidsl 
Leukemia and its treatment is assoc~ated with a series of 
conditions which may also be seen in patients without 
leukemia, but which are seen frequently enough m leukemic 
patlents to be recogn~zed as a complication of that condition 
or its treatment. 

When a dermatologrst or dermatopathologist is consulted to 
evaluate a patient with leukernla and skin lesions, the differ- 
ential diagnosis usually includes four groups of conditions: 
drug reactions, leukemia cutts, an infecttous complication, 
and a reactive condition. Drug reactions include all forms 
of reactions, but are most commonly erythema mnlttfonne, 
morbilllform reactions, or acral erythema. Infections may 
present in many ways but are usually purpuric papules, 
pustules, or plaques d they are caused by bacteria or fungl. 
Ulceration is typical Herpes simplex and herpes zoster 
should be considered in all erosive, ulcerative, or vesicular 
lesions. The reactive condittons include a group of neutro- 
phdic dermatoses with considerable chmcal overlap. These 
include Sweet syndrome, pyoderma gangrenosum, neutro- 
philic hidradenitis, and leukocytoclastic vasculitis.Transient 
acantholyiic dennatos~s and eosinophilic reactions resembhng 
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insect bitesmay occur, most commonly in patients with CLL. 
In CLL a pruntic and unremitting exfoltative erylhroderma 
is a unique feature. 

Evaluation of these patients must be complete and often 
extensive diagnostic tests and empinc treatment are pursued 
until the diagnosts is established. In the acute setting, a clin- 
1ca1 diagnosis is made based on morphology. Poss~ble infec- 
tious complications ale covered by appropriate antibiotics, 
espeually if the patlent 1s febnle or tlie diagnosis of a herpes 
virus infection is made. Diagnostic tests ate submitted, 
often including a skin biopsy. For herpes infections, a direct 
fluorescent antibody should be done, as the results are 
virus specific and rapid, so appropriate kreatment can be 
glven qulckly. Once the diagnostic tests return, the therapy 
is tailored to the appropriate cond~tion. Except for herpes 
infections, a skin biopsy IS often required. If infection is con- 
sldered, a portion of the biopsy should be sent for culture. 
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rfYPEREOSlNOPHlLlC SYNDROME 
Idiopathic hypereosinophilic syndrome (HES) is defined as 
eosinophilia with more than 1500 eosinophilslmm~or more 
than 6 months, with some evidence of parenchymal organ 
involvement; there must also be no apparent underlying 
disease to explain the hypereosinophilia and no evidence 
of vasculitis. Ninety percent of patients reported have been 
men, mostly between the ages of 20 and 50. Childhood cases 
are rare. Presenting symptoms include fever (12%), cough . . 
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CUTANEOUS MYELOFIBROSIS 
Myelofibrosis is a chronic myeloproliferative disorder charac- 
terized by a clonal proliferation of defective multipotential 
stem cells in the bone marrow. Overproduction and 
premature death of atyplcal megakaryocytes in the bone 
marmw oroduce excess amounts of  latel let-derived erowth - 
factor, a potent stimulus for fibroblast proliferation and 
collagen production. Extramedullary hematopoiesis (EMH) 
is a hallmark of myelofibrosis. Blast cells and committed 
stem cells escape the marrow in large numbers, enter the 
circulation, and f o m ~  tumors of the same atypical clone in 
other organs, especially the spleen, liver, and lymph node. 
EMH in the skin of neonates is usually caused by i n t~a -  
uterine viral infections. In adults, cutaneous EMH has rarely 
been reported, characteristically associated with myelo- 
fibrosis. Skin lesions are dermal and subcutaneous nodules. 
Histologically, the cutaneous lesions are composed of dermal 
and subcutaneous infiltrates of mature and immature myeloid 
cells, erythroid precursors (in only half of cases), and mega- 
karyocytic cells (which may predominate). There is marked 
production of collagen fibers in the cutaneous lesions by the 
mechanism described above. Myelofibrosis must be distin- 
guished from CML, since both have elevated white blood cell 
counts wit11 immature myeloid forms, defective platelet 
production and marrow fibrosis. Both may terminate in blast 
crisis and myelofibrosis may rarely convert to CML. CML 
is associated with the Philadelphia chromosome, whereas 
chromosomal abnormalities occur in 40% of myelofibrosis 
cases on various chromosomes. 

(24%), fatigue, malaise, muscle pains, and skin eruptions. 
n o  pathogenic variants of HES have been defined: m-HES 
(myeloproliferative HES) and I-HES (lymphocytic HES). 
M-HES patients are overwhelmingly males, and anemia, 
thmmbocytopenia, elevated serum B12 levels, mucosal 
ulcerations, splenomegaly, and endomyocardial fibrosis are 
the clinical features. Eosinophil clonality and interstitial 
deletion on 4q12 result in fusions of FlPlqLl  and PDGFRa 
genes, forming an FIP fusion protein displaying constituitive 
activity, are pathogenically related to m-HES cases. Increased 
mast cells and elevated tryptase levels with myeloid 
precursors in peripheral blood and myelofibrosis may be 
found, suggesting mast cells may be pathogenically related to 
this form of HES. Leukemia may develop in patients with 
m-HES. L-HES has been associated with circulating T-cell 
clones of CD4+ phenotype which secrete TI12 cytokines, 
especially IL-5. Females and males are equally affected by 
1-HES and cutaneous manifestations are observed in 
virtually all patients. Skin manifestations include urticaria, 
angioedema, pmritus, eczema, and erythroderma. Splinter 
hemorrhages and necrotic skin lesions are seen in some 
HES patients as well. Endomyocardial fibrosis is uncommon, 
but pulmonary and digestive symptoms are common. 
Some patients with 1-HES are clinically identical to Gleich 
syndrome or  episodic angioedema and hypereosinophilia. 
Over time some patients with I-HES will develop lymphoma. 

Treatment is determined by classifying cases appropriately 
as m-HES or I-HES. M-HES patients may be treated with 
corticosteroids, hydroxyurea, IFN-a, and chemotherapeutic 
agents. Imatinib mesylate (Gleevac, 100 mglday or less) 
can be highly effective for m-HES patients with the F/P 
mutation, as imatinib inhibits the phosphorylation oI the FIP 
protein and leads to apoptosis of cells producing this protein. 
This has rapidly become first-choice treatment for this subset 
of patients. Response may be dramatic, with eosinophil 
levels, and skin and gastrointestinal manifestations clearing 
in days. For I-IIES patients, systemic glucocorticoids, and 
perhaps IFN-a with glucocorticoids, can be used and are 
usually effective. Monoclonal anti-IL-5 antibody, cyclosporin 
A, anti-IL-2R-a, and CTLA-4-lg may be treatment options. 
If lymphoma supervenes, intense chemotherapy and 
allogenic stem cell transplantation can be considered. 
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Musto P, et at: Heterogenelty of response to imatinib-mesylate Asymptomatic patients may not be treated initially but must 

(Gl~vec) in patients wdth hypereosinoph~l~c syndrome: Impiica- he watched very closely. More aggressive chemotherapy 
tlons for dosing and pathogenesis. Leuk Lymphoma 2004; achieves better remissLon. Nonetheless, recurrence rates are 
451219. high, and average survival is between 1 and 3 yeas. 
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ANGIOIMMUNOBLASTIC LYMPHADENOPATHY ~ - - - -  ~~.~ 
WITH DYSPROTEINEMIA 
(ANGIOIMMUNOBLASTIC T-CELL LYMPHOMA) 
Angioimmunoblastic lymphadenopathy with dysproteinemia - .  
(A~LD) is an uncommon lymphoproldera& disorder. 
Patients are middle-aged or elderly and present with fever 
(72%), weight loss (58%), hepatomegaly (60%), polyclonal 
hyperglohulinemia (65%), and generalized adenopathy 
(87%). Pmitus occurs in 44% and a slun rash in 46%.The 
skin eruption usually is morbilliform in character, resembling 
an exanthem or a drug reaction. Petechial, purpuric, nodular, 
ulcerative, and erythrodermic eruphons have also been 
reported. In about 30% of cases the eruption is assoc~ated 
with the ingestion of a medicahon. The eruptions usually 
resolve with oral steroids, misleading the clinician to believe 
the eruption was benign. 

H~stopathologically, there is a patchy and perivascular 
dermal mfiltrate of various types of lymphold cells, plasma 
cells, hist~ocytes (enough to rarely give a "granulomatous" 
appearance), and eosinophils. The lymphoid cells are usually 
helper T-cells (CD4+). Some portion of the lymphoid celIs 
is atypical in most cases, suggesting the diagnosis. Blood 
vessels are increased and the endothelial cells are prominent, 
often cuhoidal. Unfortunately, these changes may not be 
adequate to confirm the diagnosa. However, elonalT-cell gene 
rearrangement is found in three-quarters of these skin lesions 
and is the same as the clone in the lymph node. Immuno- 
phenotyping of the skin les~ons does not give a consistent 
pattern. At times the s k i  lesions will show leukocytoclastic 
vasculihs on b~opsy. Lymph node biopsy is usually required to 
confirm the d~agnosis and exclude progression to lymphoma. 

AILD appears to develop in a stepwise fashion. Inihally 
there is an immune response to an unknown ant~gen. 
This immune reaction persists, leadmg to oligoclonal T-cell 
proliferation. Monoclonal evolution may occur, eventuahng 
In lymphoma (angioirnmunoblastic lymphoma [AILD-LI). 
These are usually T-cell lymphomas, hut B-cell lymphomas 
can also occur. In the case ofAILD-L, skin lesions may contain 
the neoplast~c cells (secondary lymphoma cuts). In up to 
50% of cases multiple unrelated neoplastic cell clones have 
been identified. Clones identified in the skin may be different 
from clones found in lymph node.Trisomy 3 or 5, or an extra 
X chromosome, may be found.AILD is an aggressive disease, 
with mortality mnglng from 48% to 72% in various series 
(average survival time is 11 to 60 months). The cause of 
death is usually infection, Epstein-Barr v~rus and human 
herpesviruses 6 and 8 have been implicated in AILD. 

lkatment of AILD has included systemic steroids, metho- 
trexate plus prednisone, combination chemotherapy, fludam- 
hme, 2-chlomdeoxyadenosine, IFN-a, and cyclosporin. Early 
treatment with systemic steroids during an oligoclonal or 
prelymphomatous stage may induce a long-lasting remission. 
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Sinus Histiocytosis with Massive 
Lymphadenopathy (Rosai-Dorfman Disease) 
Sinus histiocytosis with massive lymphadenopathy (SHML), 
or Rosai-Dorfman disease, usually appears in patients in the 
first or second decade of life as a febrile illness accompanied 
by massive cerv~cal (and commonly other) lymphadeno- 
pathy, polyclonal hyperglohulmemia, leukocytosa, anemia, 
and an elevated sedimentation rate. Males and black persons 
are especially susceptible. Extranodal involvement occurs in 
40% of cases, w ~ t h  skin being the most common site. Ten 
percent of patients with SHML have skin lesions and 3% of 
patients have disease detectable only in the skinThe terms 
cutaneous sinus lt~shocyto&~s or clrtoizeous Rosar-Dorfman 
disease have been applied to these cases. Sk~n  lesions consist 
of isolated or disseminated yellow-brown papules, pustules, 
or nodules; or macular erythema. Large annular lesions, 
resembling granuloma annulare, may occur. Most patients 
with cutaneous Rosai-Dorfman are older (40 to 60 years). 

Histologically, there is a superfic~al and deep perivascular 
infiltrate of lymphocytes and plasma cells. Nodular and 
diffuse infiltration of the dermis by large, foamy h~stiocytes 
is present.A very important diagnostic feature is the find~ng 
of intact lymphocytes (and less commonly plasma cells) In 
the cytoplasm of the histiocytic cells. This 1s called enzpen- 
polests. Foamy histiocytes may be seen in dermal lymphatics. 
The cutaneous histology ~n some cases may be very non- 
specific (except for the finding of empenpolesis) and only 
on evaluation of lymph node or other organ involvement 
does the diagnosis become clear. lmmunohistochemistry and 
electron microscopy may be very useful as the infiltrating 
cells are positive for CD4, factor Xma, and S-100, but do not 
contain Birheck granules. 

The cause of thls conrllt~on is unknown, hut numerous 
reports have ~dent~fied human herpesvirus 6 in ~nvolved 
lymph nodes. The conmt~on usually clean spontaneously, so 
no treatment 1s required. Numerous agents have been used 
therapeutically with variable success, but are only indicated 
if the condition puts the patient at risk for death or a signi- 
ficant complication (usually by compressing- a v~tal  organ). 
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and thalidomide. Single and multiagent chemotherapy is met rosacea, and koilonychia may also be present. 
with mixed to poor response.To treat skin lesions, cryotherapy, In 50% of patients with PCV, aquagenic pruritus occurs. In 
topical steroids, and intralesional steroids may be tried. about two-thirds of patients this is of limited severity and 
.~~~ ~ ~~ -.- 
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POLYCWHEMIA VERA IERWHREMIA) 

with water exposure may also occur. There is a concurrent 
elevation of blood and skin histamine. Pruritus is present in 
about 20% of patients at presentation and develops in the 
remaining 30% over the course of their disease. Patients 
with pruritus have lower mean colpuscular volumes and higher 
leukocyte counts. Some have suggested that iron deficiency 
plays a role in PCV-associated pruritus, so a ferritin level, 
and a trial of iron therapy, may be indicated. Platelet counts 
are no different between PCV patients who itch and those 
who do not. 

The treatment of PCV-associated pruritus may be difficult. 
Initial therapy would include first- or second-generation HI 
antihistamines. Hydroxyzine was reported as the most effec- 
tive antihistamine by a group of PCV patients. H2 blockers 
can be added. Narrow-band UVB has been reported to be 
effective in 80% of patients. Topical therapy is of limited 
benefit. Phlebotomy may be useful in patients with elevated 
hematocrits. Paroxetine (Paxil) 20 to 60 mglday may be 
dramatically effective. 

Polycythemia Vera (PCV) is characterized by an absolute 
increase of circulating red blood cells, with a hematocrit 
level of 55% to 80%. Leulcocyte and platelet counts are also 
increased. The skin changes are chancteristic. There is a 
tendency for the skin to be red, especially on the face, neck, 
and acral areas. The mucous membranes are engorged and 
bluish. The phrase "red as a rose in summer and indigo blue 
in winter" has been ascribed to Osler in describing PCV. 
Telangiectases, bleeding gums, and epistaxis are frequently 

. . - - - - . .~ ~ 
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liseases of the Skin Appendages 

DISEASES OF THE HAIR well as providing a diagnosis. Biopsies are particularly 
~~~~~l human hairs can be classified according to cyclical valuable in the evaluation of cicatricial alopecia. Often, a 
phases of gmwth. A~~~~~ hairs are hairs, catagen correct diagnosis hinges on a synthesis of climcal, h~stologic, 
hairs are those undergoing transition from the growing to the and immunOfluorescent data. 
resting stage, and telogen hairs are resting hatrs, which 
remain in the follicles for varlable lengths of ame before 
they fall out (teloptosis).The lag period between loss of the 
telogen hair and growth of a new auagen hair has been 
referred to as kenogen. 

Anagen hairs grow for about 3 years (1000 days), with a 
range between 2 and 6 years.The follicular matrix cells grow, 
divlde, and become keratinrzed to form gmwing hairs.As the 
matrix produces the hair shaft, it incorporates substances 
that may be useful m medical or forensic analysis. Catagen 
hairs are in a transitional phase, lasting 1 or 2 weeks, in 
which all growth activity ceases, with the eventual formation 
of the telogen ''club" hair. Many apoptotic cells are present 
In the outer root sheath of the catagen halr as it involutes. 
Telogen club hairs are resting ham, which continue in this 
state for 3 to 5 months (about 100 days) before they are 
released. 

Among human hairs plucked from a normal scalp, 85% to 
90% are anagen hairs and 10% to 15% are telogen hairs. 
Catagen ham normally comprise less than 1% of scalp hairs. 
It has been estimated that the scalp normally contains about 
100,000 hairs, and the avemge number of ham shed daily is 
100 to 150. The hair growth rate of termlnal hairs is about 
0.37 mmlday Contrary to popular bellef, neither shaving nor 
menstruation has any effect on haw growth rate. The average 
uncut scalp hair length is estimated to be 25 to 100 cm, 
although exceptional hairs may be as long as 170 an (70 inches). 

Human hair is also designated as lanugo, vellus, or 
terminal hair. Lanugo hair is the fine hair present on the 
body of the fetus.This is replaced by the vellus and terminal 
hairs.Vellus haits are fine, usually light-colored, and have a 
narrow hair shaft thlnner than the w~dth of the inner root 
sheath.Terminal hairs are coarse, thick, and dark, except in 
blonds. Hair occurs on all skln surfaces except the palms, 
soles, labha minora, lips, nails, glans, and prepuce. Terminal 
ham are commonly present on a man's face, chest, and 
abdomen, but vellus hairs usually predominate on these sites 
in women. 

Causes of alopecla are generally dlvided into the broad 
categorres of c~catrlcial and noncicatnclal alopecla. The 
evaluation should take into account the patient's age and 
ethnicity. Examinabon of hair shafts can establish a diagnosis 
of trichodystrophy. Hair counts, hair pull, and hair pluck 
(trichogram) can establish the degree of hair shedding, the 
type of ham that are shed, and the anagen-to-lelogen ratio. 
Biopsies can also the determine anagen-to-telogen ratio, and 
provide information regarding the potential for regrowth as 
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Noncicatricial Alopecia 
Alopecia Areata 
Clinical Features 
Alopecia areata (In French, pelade) is characterized by rapid 
and complete loss of hair in one or more round or oval 
patches, usually on the scalp, bearded area (Fig. 33-I), eye- 
brows, eyelashes, and less commonly, on other hairy areas of 
the body. Often the patches are from 1 to 5 cm in diameter. 
A few resting hairs may be found wlthin the patches. Early 
in the course there may be sparing of gray hair, and whlte 
hairs are rarely affected. Sudden whitening of hair may 
represent widespread alopecia areata in a patient with salt 
and pepper hair. In about 10% of cases of alopecia areata, 
especially in long-standlng cases with extensive involvement, 
the nails develop uniform pits that may form transverse or 
longitudinal hnes.Trachyonych~a, onychomadesis, and red or 
spotted lunulae occur, but less commonly. 

Complete loss of scalp hair is referred to as alopecia 
totalis, and complete loss of all hair as alopecia universahs. 
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Fig. 33-1 Alopecia areata. 

Fig. 334 Exclamation point halrs of alopecia areata. 
In most cases. hair loss is confined to the scalo and is oatchv 
in distribution, Loss may occuc confluent alo& the teApo&l 
and occipital scalp (ophiasis) (Kg. 33-2) or on the entire 
scalp except for this area f6isaipho). Rarely, alopecia areata 
may present in a diffuse pattem that may mimic pattern 
alopecia (Fig. 33-3). Clues bo the correct diagnosis include a 
history of periodic regrowth, nail pitting, and the presence 
of tapered fractures or e~lai i tat ion point hairs (fig 33-4). 
Alopecia areata generally presents as an anagen effluvium, 
with an inflammatory insult to the hair matrix resulting in 
tapering of the hair sh~f t ,  and resulting in fractue of anagen 
hails. As the hair miniaturizes or converts from anagen to 
telogen, the remaining lower portion of the hair rises above 
the level of the scalp, producing the exclamation point hair. 

Alopecia areata is associated wjth a higher incidence than 
usual of atopic dermatitis, Down syndrome, lichen planus, 
and autolrnmune diseases, such as systemic lupm erytherna- 
tosus, ihvroiditis, diabetes meIlitus. mvasthenia mavis. and 

%. . 
vitiligo. However, most cases of alopecia areata occur without 
associated disease, and routine screening for these disorders 
is of little value unless prompted by signs or symptoms. 

Migratory poliosis of the scalp may represent a fonne 
fiuste of alopecia areata. Patients with this disorder present 
with migrating circular patches of white hair (Fig. 33-5), hut 
never loose hair.The histology resembles alopecia areata. 

Etiologic Factors 
The preponderance of evidence supports an autoimmune 
etiology. OIigoclonaI and atltoreackive T-lymphocytes are 

Fig. 83-5 Migmtory poliosis. 

pTesent in the peribulbar inflammatory infiltrate, and many 
patients respond .to immune-modulating drugs, Affected 
alopecia areeta scalp sldn grafted onto nude mice with severe 
combined immunodeficiency demonstmtes loss of infiltrating 
Iymphocytes and hair growth. In this model, injecting 
T-lymphocytes wLth scalp homogenate can reproduce the 
alopecia. Pollicular melanocytes substitute for scalp hoino- 
genates to  produce alopecia areaka in this model, ptovidmg 
evidence that follicular melanocytes are the targets for 
activated T-cells in this disease. This hypothesis is also 
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supported by the observations thai white hair is rarely 
affected and regmwing hair is often depigmented. 

In early alopecia areata, the perifollicular and mirafolli- 
cular inflammatory infiltrate is composed of activated CD4i 
and CD8t T-cells, together with macrophages and Langerhans 
cells.The early phase of h a ~ r  loss appears to be mediated by 
type 1 cytokines, Including interleukin (IL)-2, interferon 
(IFN)-y, and tumor necrosis factor (TNP)-a. The hair bulb 
normally represents an area of relative immune privilege 
during anagen, as  evidenced by a very low Ievel of expression 
of major histocompatlbllity complex (MHC) class la antigens. 
This immune privilege may prevent antigen recognition by 
autoreactive CDBiT-cells.Alopecia areata may be related to 
collapse of this immune privilege. 

Nenropeptides mod~fy immune reactlvity and may play a 
role in the dtsease. Heredity also plays a role. Overall, nearly 
25% of patients have a positive famtly history; there are 
reports of twins with alopecia areata. Patients with "eady 
onset, severe, familial clustering alopecia areata" have a 
unique and highly significant association with the HLA 
anhgens DR4, DR11, and DQ7. The "later onset, mllder 
severity, better pmgnostic" subsets of patients have a lower 
frequency of familial disease and do not share these HLA 
antigens. 

Histology 
In early disease there is a lymphold lnfilhte In the peri- 
bulbar area of anagen or early catagen follicles. Eosinophils 
may be present in the infiltrate, and Lymphocyte-mediated 
damage to the bulb produces melanin pigment incontinence 
in the surmuuding stmma. The hair structures enter an 
abnormal catagen phase, followed by telogen. During this 
phase, the presence of many catagen hairs and p~gment casts 
within the iollicular canal can cause histologic confusion 
with tnchotillomania, in alopecia areata, the follicles 
eventually miniatunze, appearing as small dystrophic anagen 
ham high in the dermis, often with a persistent lymphocylic 
penhulbar infiltrate. The presence of a peribulbar infiltrate 
helps to distingu~sh the miniaturized follicles of alopecia 
areata from those of androgenetic alopecia. Fibrous 
tract remnants beneath the miniaturized bulbs of alopecia 
areata may contatn lymphoid cells, eosinophils, and melanln 
pigment.These findings are never present in trichotillomania 
or  androgenetic alopecia. Wlth tune, the lymphocytes 
disappear, hut focal eosinophils and pigment remain. Hnally, 
only focal melamn pigment remains in the fibrous tract 
remnants. Hair fiber granulomas and scarring never occur. 
Every histologic feature of alopecia areata may be seen III 
syphllls.The presence of plasma cells is suggestive of syphilis, 
but plasma cells are lacking in about one-third of syphilis 
biopsies. Plasma cells may be present in biopsies from any 
form of inflammatory alopecia if the biopsy is taken from the 
occipital scalp, as this site readily recruits plasma cells. 

Differential Diagnosis 
The sharply circumscribed patch of alopecia with exclama- 
tion point hairs at the peripherj- and the absence of scarring 
are ~ndicative of alopecia areata.Tmea capitis, androgenetic 
alopecia, early lupus erythematosus, syphilis, congenital 
tnangular alopecia, alopecia neoplastica, and trichotillomania 
shouId be kept in mind when alopecia areata is considered. 
A biopsy will generally help to distinguish alopecia areata 

~m these other entities, except syphihs which may be mdis- 
tinguishable. In endemic areas of southwest Asla, Pheidole 
ants shear halr shafts during the night, resulting in overnight 
loss of clumps of hair-The resulting round patches of hair loss 
closely mimic alopecia areata. 

Treatment 
The natural course of the hair loss IS highly variable. Some 
patches will regrow in a few weeks wlthout any treatment. 
Various treatments can induce growth, but the inherent 
risks and cost must be weighed against the benefit of earher 
regrowth. Arnold found, in his series of 63 consecutive 
responders to a follow-up questionnaire, that after reassur- 
ance only, hair had regrown in all but four patients after 1 
year and in all but one after 2 years.The great majority had 
recovered in 3 months after their only officevisit. Therefore, 
anecdotal reports of success must be interpreted carefully in 
the hght of the high rate of spontaneous recovery. 

Intralesional injections of corticostemid suspensions are 
the treatment of cho~ce for locahzed cosrnetrcally conspi- 
cuous patches, such as those occuring m the frontat hairline 
OF involving an eyebrow. Injections of triamunolone, 2 to 
10 mg/mL, are typically given intradermally or in the super- 
ficial subcutaneous tissue. Large volumes and higher concen- 
trations of triamclnolone present a greater rlsk of atrophy. 
Htgh-strength topical steroids may be used as  first-line 
therapy, but are less reliable than injections. Several investi- 
gators have reported the use of pulsed oral corticostemids in 
rapidly progressing or widespread disease. However, long- 
term treatment is frequently needed to maintain growth, and 
the attendant risks should be carefully weighed against 
the benefits. In a study of 66 patients aged 9 to 60 years, 
monthly methylpredn~solone was administered at a dose 
of 500 mglday during 3 days or 5 mglkg Lwice a day over 
3 days in children. More than 60% of patients with wide- 
spread patchy alopecla responded. Half of the pahents with 
alopecia totalis had a good response, wh~le a quarter of those 
with universal alopecia responded. Patients with ophiasic 
alopecia areata d ~ d  not respond. 

Induction of contact sensitivity to squaricacid dibutyl ester, 
dinitrochlorobenzene, and diphencyprone can be useful in 
refractory cases. In mlce, contact immunotherapy is asso- 
ciated with a decrease in cutaneous activated T-cells, a 
reduction in intmfollicular CM3+ lymphocytes, and reduced 
expression of CD44v3+ and CD44v101 cells. These results 
suggest that blockade of leukocyte hffiekmg and extra- 
vasatin is an important mechanism of action.Topical or oral 
methoxsalen and ultrav~olet A (PUVA) therapy are options 
for refractory or  widespread les~ons. Short contact topical 
anthralin 1% cream (applied for 15-20 min and then 
shampooed oft) can be of benefit. Topical minoxidil may be 
combined with other treatments or utilized as a single agent. 
The 308-nm xenon chloride excimer laser (300-2300 mJf 
cmz/session) has been reported to pmduce regrowth after 11 
and 12 sessions over a 9- to 11-week period. 
P A  can cause tremendous psychological stress. Education 

about the disease process, cosmetically acceptable alterna- 
tives (especially Information about wigs), and research into 
innovative therapies should all be made available to the 
patient. In addition to the information conveyed by the 
dermatologist, an excellent resource is the National Alopecia 
Areata Foundation (NAAF): PO Box 150760, San Rafael, 
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Prognosis 
The tendency is for spontaneous recovery in patients who 
are postpubertal at onset. At first, the regrowlng hairs are 
downy and light in color, later, they are replaced by stronger 
and darker hair w t h  full growth. Predictors of a poor 
prognosis are the presence of atopic dermatitis, childhood 
onset, widespread involvement, ophiasls, duration of longer 
than 5 years, and onychodystrophy. 
~p~ - - 
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the premature conversion of many anagen hairs to telogen 
hairs induced by surgery, parturition, fever, drugs, dieting, or 
traction. Local patches of early telogen conversion may be 
induced by papulosquamous diseases affecting the scalp. 
Alternatively, follicles may remain in prolonged anagen 
rather than normally cycling into telogen.This occurs during 
pregnancy. On delivery, many follicles are then released 
simultaneously into telogen, and shedding occurs 3 to  5 
months later. Prolongation of telogen also occurs during 
pregnancy, and results in an initial wave of hair loss soon 
after delivery or heralding early termination of a pregnancy. 
Shortening of the anagen phase occurs in pattern (andro- 
genetic) alopecia, and results in telogen effluvium. Normally, 
anagen lasts about 1000 days and telogen about 100 days. 
This results in a 10:l ratio of anagen-to-telogen hairs in the 
scalp. With progression of pattern alopecia, anagen shortens, 
and the ratio of anagen-to-telogen hairs falls. A greater 
proportion of hairs are in telogen at any one time, resulting 
in a chronic increase in telogen shed. Administration of 
topical minoxidil may produce a telogen effluvium by pre- 
mature termination of telogen necessary to initiate anagen in 
responding follicles. This causes early telogen release and a 
brief telogen effluvium. 

Whatever the cause of the telogen loss, the hair is lost "at 
the root." Each hair will have a visible depigmented club- 
shaped bulb and will lack a sheath (Fig. 33-6). In most 
cases, loss is diffuse. Patients commonly have more than one 
mechanism for telogen hair loss. Patchy or diffuse telogen 
may be associated with papulosquamous diseases of the 
scalp. Perceptible thinning of the hair is more common in 
patients with preexisitng pattern alopecia. In patients with 
pattern alopecia, shortening of the hair cycle results in 
increased telogen shed. Superimposed papulosquamous 
disease, iron-deficiency or thyroid disease can result in even 
more telogen shed and accentuate the pattern loss. 

Trichodynia is a common symptom in patients with 
telogen effluvium, as it is in pattern hair loss. Trichodynia 

Fig. 33-6 Anagen 
and telogen halr 
(anagen hair has a 
pigmented bulb and 
is surrounded by a 
gelatinous root 
sheath; telogen hair 
has a nonpigrnented 
bulb and lacks a 
root sheath). 

Telogen Effluvium Telogen effluvium presents with 
excessive shedding of normal telogen club hairs. This 
excessive shedding of telogen hairs has several possible 
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often coexists with signs of depression, obsessive personabty shedding and thmning. There was a fluctuat~ng course and 
disorder, and anxiety. drffuse thinnmg of the ha11 all over the scalp, accompanied 

Telogen shed may be est~mated by the pull test: grasprng by bitenlporal recession. He found high telogen counts on 
40 hairs firmly between thumb and forefinger, followed by a horizontal sections of scalp bropsies and considers these 
slow pull that causes mtnimal d~scomfort to the patient. A patients to have a chronic form of telogen effluvium. This 
count of more than four to six club hails is abnormal, but the chronic form may respond to 5% m~noxidil solution. 
result is influenced by recent shampooing (a count of two or If a 4-mm punch btopsy is performed, 25 to 50 ham are 
three hairs being abnormal in a freshly shampooed scalp), normally present for inspection in transverse (horizontal) 
combing, and the phase of telogen eflluvium (whether it is sections. If more than 12% to 15% of termma1 follicles are 
resolving or  entering a chronic phase).The clip test may also in telogen, this ind~cates a srgnificant sh~ft  from anagen to 
he useful: 25 to 30 hairs are cut just above the scalp surface telogen. Pattern (andmgenetic alopecia) demonstrates mini- 
and mounted. Indeterminate and telogen hairs are short and aturization, variable hair shaft diameter, and an inc~eased 
of small diameter Many ham of this type may be present in proportion of telogen ham. 'Traction alopecia and tric110- 
telogen effluvium or pattern alopecia. Trichopm evaluation tillosis (tncl~otillomania) result in an increased number of 
(50 hairs plucked with a Kelly damp with rubber drains over catagen and telogen hairs. P~gment casts, empty anagen 
the teeth) can also provide information on the anagen-to- follicles, trichomalacia, and catagen ham help distinguish 
telogen mtio. these euhties from ample telogen effluvium. 

Age, sex, race, and genetic factors influence the normal No specific thelapy is requ~red for most patients with 
average daily hair loss in an individual. A lull head of hair telogen effluv~um. In the majority of cases the hair loss will 
numbers about 100,000; of these, approximately 100 to 150 stop spontaneously w~thin a few months and the hair will 
are lost daily. In telogen efnuvium, estimates of loss vary regrow.The prognosis is good if a specific event can he pin- 
from 150 to more than 400. Patients may be instructed to pointed as a pmbable cause. Papulosquamous scalp disorders 
collect and count the hair daily; however, they should make may precipitiate telogen ha11 loss and should be addressed. 
sure to collect all small hairs and those that come out in Iron and thyroid status should be determined if the course is 
washing and in the bed, as well as those present on the cumh prolonged or if histow or physical examination suggest an 
or brush. When the pull test is pos~bve, hair shed counts are abnormality. Patients should he encouraged to eat a balanced 
not needed. An alternative is to collect all hairs lost during a diet. In a mouse model, sonic stress can produce catagen.Th~s 
1-min combing session. For this technique, developed by Dr model may be useful in the study of agents for the treatment 
Jeffrey Miller, the patient combs for 1 min prior to shampoo- of telogen effluvium. 
ing on 3 consecutive days. The patient 1s instructed to comb 
from the vertex to the antenor hairlme.The normal range of 
lost hairs with tbrs technique is 10 to 1 5  Loss of more than 
50 is common in telogen effluvium. Serial 1-min hair counts 
can be performed to monitor progress. 

Telogen effluvium is commonly related to protein or other 
nutrient deprivation. Assessment of dietary hablts and 
determ~nation of iron saturation and ferntin are the simplest 
ways to determine nutritional status. Imn replacement is 
adv~sable if saturation or  ferritin are Iow, but in one study 
iron replacement alone did not result in resolution of telogen 
effluvium. Iron may merely serve as a marlcer for overall 
nutritional status. Patients with evidence of defic~ency should 
be given supplements to correct the identified deficiency and 
encouraged to eat a varted diet. Sources of blood loss, such 
as menstrual bleed~ng and gastrointestinal blood loss, should 
be investigated. Hypothyroid~sm, allergic contact dermatit~s 
to harr dyes, and renal dialysis with secondary hypervitamin- 
osisA may also be associated with telogen effluvium. Drug- 
induced telogen effluvium has been noted with the use of 
amphetammes, aminosal~cyclic acid, bmmocnptine, captopril, 
cournarin, carbamazepine, cimetidine, danazol, enalapril, etre- 
tinate, lithtum carbonate, lwodopa, metyrapone, metoprolol, 
propranolol, pyridostigmine, and trfmethadione. Postnatal 
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Sperling LC: Hair and systemic disease. Dermatol Clin 2001; 
d" 7<.,  la., 1 1 .  telogen effluvium of infants may occur between birth and That KE, et al: Chronic telogen ev,uvlum in a man, Am Amd the first 4 months of age. Usually, regrowth occurs by 6 aermatol 200234E605, months of age. Telogen counts by Kllgman in six Tost1 A, et al. Telogen effluvium after allergic contact dermatlt~s 

varied from 64% to 87%. He also found a tendency for the of the scalp, Arch Dema,o, 2001~137:187, 
alopecia to occur in the male-pattern distribution. Id~opathic whiting DA: chronic tejogen effluvium. J ~ ~ ~ , j  newatof 
chronlc telogen effluvium has been described by Whiting ~n 1996:35:899. 
a group of 355 patients (346 women and 9 men) wtth d~ffuse 
genemlized thinning of scalp hair Most were 30- to 60-years Anagen Effluvium Anagen effluvium usually results 
old, and their hair loss started abruptly, wrth increased from ha11 shaft fracture. It 1s seen frequently following the 
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the antimetabolites, alkylating agents, and mitotic inhibitors. 
These agents result in temporary shutdown of the hair 
matrix with resultant tapering of the shaft (Pohl-Pinkus 
constrictions). Trichograms reveal tapered fractures. Only 
anagen hairs are affected.The 10% of scalp hairs in telogen 
have no matrix and are unaffected. Severe loss is frequently 
seen with doxorubicin, the nitrosureas, and cyclophospha- 
mide. When high doses are given, loss of anagen hairs 
becomes most apparent clinically in 1 to 2 months.The hair 
shafts are abruptly narrowed at the time of maximum drug 
effect, and when the very thin portion reaches the surface, 
the hair shafts all break at about the same time. With cessa- 
tion of drug therapy, the follicle resumes its normal activity 
within a few weeks; the process is entirely reversible. It is 
apparent that mitotic inhibition merely stops the reproduc- 
tion of matrix cells but does not permanently destroy the 
hair. A pressure cuff applied around the scalp during 
chemotherapy and scalp hypothermia have been reported to 
prevent such anagen arrest, but as the scalp may be a site of 
metastasis, it may be better not to spare the scalp from the 
effects of chemotherapy.Topica1 minoxidil has been shown to 
shorten the period of baldness by an average of 50 days. 

In addition to the cytotoxic chemotherapeutic agents, 
various agents, such as INH, thallium, and boron may induce 
anagen effluvium. Anagen effluvium with tapered fractures 
also occurs in alopecia areata and syphilis. In these diseases, 
an inflammatory insult to the hair bulb results in Pohl-Pinkus 
contrictions and tapered fracture. 

Anagen loss may also occur at the root. Loose anagen 
syndrome, described by Price in 1989, is a disorder in which 
anagen hairs may be pulled from the scalp with little effort. 
It occurs mostly in blond girls and usually improves with age. 
The syndrome appears to be related to a defect in the hair 
cuticle. Instead of anchoring the hair firmly, the cutide 
simply folds back like a rumpled sock (Fig. 33-7), allowing 
the hair shaft to be extracted.Woolly hair can be associated 
with loose anagen hair syndrome. A keratin mutation, 
E337I< in K6HF, was identified in three of nine families 
studied. Colobomas have also been associated with loose 
anagen hair. 

lupus erythematosus and lichen p1anopilaris.They con~monly 
lack the root sheath that normally surrounds a plucked 
anagen hair (Fig. 33-8). Anagen effluvium has also been 
described in lesions of pemphigus. 
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Androgenetic Alopecia 
Male-Pattern Baldness 
Male-pattern alopecia or male-pattern androgenetlc alopecia 
(common baldness) shows itself during the teens, 20s or 
early 30s w ~ t h  gradual loss of hair, chiefly from the vertex 
and frontotemporal reglons The process may begm at any 
tlme after puberty, and the presence of "whisker" or kinky 
hair may be the first slgn of impending male-pattern 
alopecia. The antenor hairl~ne recedes on each side, in 
the Geheunratswinkeln ("professor angles"), so that the 
forehead becomes high. Eventually the entire top of the 
scalp may become devoid of haw. Sevelal patterns of thls 
type of hair loss occur, hut the most frequent is the bipanetal 
recesston with loss of hair on the vertex.The rate of ha11 loss 
varies among individuals. Sudden haw loss may occur in the 
20s and then proceed relentlessly, though very slowly, for a 
number of years.The follicles produce finer and lighter hairs 

Fig. 33-8 Star for 
citrulline 

mg. 33-7 Loose 
anagen ha~r wrth 
"rumpled sock" 

demonstrates the 
Inner root sheath 
(red) surrounded by 
an outer root in a 
plucked anagen hair 
from a normal scalp. 
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with each hair cycle until terminal hairs are eventually 
replaced by vellus hairs. During evolution of the process, 
hair shafts vary significantly in diameter. The parietal and 
occipital areas are usually spared permanently from this 
process of progressive miniaturization. 

Early onset male pattern alopecia is related to the 
androgen receptor gene. Tilere is no doubt that inherited 
factors and the effect of androgens such as dihydro- 
testosterone on the hair follicle are important. Arguments 
for regarding the inheritance as polygenic include the high 
prevalence, gaussian curve of distribution in the population, 
increased risk with number of affected relatives, increased 
risk in relatives of severely affected women compared with 
mildly affected, and greater import of an affected mother 
than an affected father. The possibility that the early-onset 
(before the age of 30) and later-onset (after the age of 50) 
forms may be  inherited separately by single genes is also 
hypothesized: 

Male-pattern alopecia is dependent on adequate androgen 
stimulation and appears to be related to the androgen 
recepLor gene. Eunuchs do not develop baldness if they are 
castrated before or during adolescence. If they are given 
androgen therapy, baldness may develop. The 5-a reduction 
of testosterone is increased in the scalp of balding individuals, 
yielding increased dihydrotestosterone. Androgen-inducible 
TGF-P1 derived from dermal papilla cells appears to mediate 
hair growth suppression. In congenital 5-a-reductase defici- 
ency, the type 2 isoenzyme is lacking and baldness does not 
occur. Pattern alopecia does occur in males with X-linked 
ichthyosis, indicating that steroid sulfatase is not critical for 
the production of alopecia. 

Progressive shortening of the anagen phase of hair growth 
is noted as the hair shaft diameter decreases, so hairs are not 
only nal~owing, but sh0rter.A higher proportion of telogen 
hairs in the affected area results in greater telogen shed.There 
may also be an increase in the duration of the lag phase 
between telogen and anagen (the Icenogen lag phase). 

Histologically, a decrease in anagen and increase in telogen 
follicles is present. Follicular miniaturization and variablility 
in shaft diameter are noted. These features are particularly 
evident in transverse sections. Below the level of the mini- 
atured or telogen follicle, a vascular or fibromucinous fibrous 
tract remnant is present. These appear numerous in cross- 
section. Many mast cells may be noted in the fibrous tract 
remnant, but inflammatory cells are absent. Sebaceous 
glands may be enlarged, and hair thinning may be associated 
with solar elastosis. Sparse lymphoid inflammation with 
spongiosis may be noted at the level of the follicular infundi- 
bulum. This may represent associated seborrlieic folliculitis. 
A sparse lymphoid infiltrate may also be noted at  the level of 
the hair bulge. 

Miniaturized human hair follicles grafted onto immuno- 
deficient mice can quickly regenerate and grow as well as or 
better than terminal follicles from the same individual. This 
suggests that even advanced pattern alopecia may be revers- 
ible. Unfortunately, available pharmacologic interventions 
produce little effect in advanced pattern alopecia. 

Minoxidil, an oral hypotensive drug that causes hyper- 
trichosis when given systemically, is available as topical 
solutions (Rogaine). Minoxidil promotes the sunrival of 
dermal papilla cells, prolongs anagen phase, and results in 
enlargement of shaft diameter. Clinically, apparent success is 

best in early cases (<I0 yeais) of limited extent (-30-cm 
diameter bald area on the vertex) in whom pretreatment hair 
density is above 20 hairs/cm2. Minoxidil is available without 
a prescription as a 2% or  a 5% solution.With the 2% solution, 
26% of men studied showed moderate-to-dense regmwth, 
while33% showed minimal regrowth after 4 months. Studies 
show a 45% increase in hair weight with the 5% sol~ition 
compared to the 2% solution. In those who respond, regrowth 
can occur as early as 2 months after the filst application. 
Those who respond must continue to use minoxidil 
indefinitely to maintain a response. 

Finasteride, a type 2 5a-reductase inhibitor, given as a 
1-mg tablet daiIy, is effective in preventing further hair loss 
and in increasing the hair counts to the point of cosmetically 
appreciable results in men aged 18 to 4 1  with mild-to- 
moderate hair loss at the vertex, in the anterior midscalp, 
and the frontal region. It has been shown to stop hair loss 
in up to 90% of men for at least 5 years. Approximately 
65% of men demonstrate hair regrowth. As with monoxidil, 
continued use of the product is required to sustain benefits. 
Hair patterning on the temples is not improved. It has been 
shown to lower dihydrotestosterone in the scalp and the 
serum of treated patients. Hair growth will be evident only 
after 6 months or more on the drug. If no effect is seen after 
12  months, further treatment is unlikely to be of benefit. In 
one study, regimens that included finasteride were more 
effective than minoxidil alone, and therapeutic efficacy 
was enhanced by combining the two drugs. Short-term side 
effects related to finasteride are inirequent: however, the 
need to take this medication indefinitely suggests that study 
of long-term side effect profiles is critica1.A prostate cancer 
prevention trial with a different dosage form of the same 
drug showed a decrease in the incidence of cancer. However, 
those cancers that did occur in the treatment group had a 
higher average Gleason score. Other treatments that show 
some promise in preliminary studies include fluridil (a 
topical antiandrogen that suppresses the human androgen 
receptor) and hormone-enriched topical cell culture medium. 
Hair transplantation using micrografts of hair follicles from 
the occipital area to the anterior scalp may satisfactorily 
recreate hairlines and give excellent cosmetic results. 

Androgenetic (Pattern) Alopecia in Women 
Women generally have diffuse hair loss throughout the apical 
scalp with the part wlder anteriorly.There is typically sparing 
the frontal hairline, although a subset of women exhib~ts a 
"male" pattern of temporal recession. Although maintenance 
of the frontal hairline is the rule m women, a progressive 
decrease in h a ~ r  density from the vertex to the front of the 
scalp does occur. The midhne part is an important clinical 
clue, revealing a "Christmas tree pattern" of hair loss w ~ t h  
the part tapering from the anter~or to poslenor scalp. Photo- 
trichograms and measurement of shaft diameter can be used 
to assess female-pattern alopec~a. The same bas~c changes- 
reduced hair deos~ty and diameter, and dimmished anagen 
and increased telogen ha~r--occur in women a s  m men. 
Sebaceous gland hyperplasia may be present, but is less 
common than in men. 

The cause n now bel~eved to be a genetlc predisposition 
with an excessive response to androgens. Both women and 
men with pattern alopecla have higher levels of Sa-reductase 
and androgen receptor in frontal hair follicles compared to 
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the levels ... -2cipital Ll..icles. Most women with pattern 
alopecia have normal menses and fertility. If other evidence 
of androgen excess is present, such as hirsutism, menstrual 
irregularities, or acne, or the onset is sudden, evaluation as 
outlined for hirsutism (see below) should be performed. 

Topical minoxidil is of benefit. Although some data 
suggest that 5% minoxidil may be of greater benefit than 2% 
minoxidil, the data are mixed. Given the higher cost of 5% 
minoxidil, the 2% formulation may be the best choice for 
many women. Oral antiandrogens, including spironolactone 
and cyproterone acetate, have been used to treat andro- 
genetic alopecia in women. In one study, cyproterone acetate 
was more effective than minoxidil when there were other 
signs oi hyperandrogenism, hyperseborrhea, and menstrual 
abnormalities, and when the body mass index was high. 
When these other facton were absent, minoxidil was the 
more effective treatment. 

Treatment with finasteride is of no benefit for most 
women, although the subset with temporal recession may 
show some benefit. Finasteride treatment is contraindicated 
in women who may become pregnant. Hair transplantation, 
wigs or interwoven hair may give satisfactory cosmetic results. 
In a pilot study, topical melatonin appeared to prolong 
anagen phase and may prove to be of some benefit. In some 
women, telogen effluvium may produce worsening of pre- 
exisiting pattern alopecia. Reversible causes of telogen 
effluvium, such as seborrheic dermatitis, nutrient deficiency, 
and thyroid disease, should be addressed. 
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Trichotillomania (Trichotillosis) Trichotillomania is 
the compulsive practice of plucking hair from the scalp, brows 
or eyelashes.Typica1 areas are irregular patches of alopecia 
that contain hairs of varying length (Fig. 33-9).The scalp has 
a rough texture, resulting from the short remnants of broken- 
off hain.Trichotillomania is seen mostly in girls under the 
age of 10, but boys, or adults of either sex, may engage in the 
practice also. Some patients relate exquisite pain IocaIized to 
a follicle that can only be relieved by plucking the hair. 

Fig. 33-9 Tnchotlliosis. 
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Fig. 33-11 Syphilitic 
alopecia. (Courtesy 
of Brooke Army 
Medical Center 
Teaching File) 

Rg. 33-10 Trichobezoar being extracted from the stomach of a 
patient with compulsive trichophagia. (Courtesy of Wilford Hall Air 
Force Medical CenterTeaching File) 

When spealclng with a patlent with characteristic areas of 
alopecia, it has been suggested that it be asked not tf but 
lather how removal of the hair is done. If t h ~ s  fails to uncover 
a history of hair pulling, shaving a 3-cm' area in the involved 
part of the scalp will result in hairs too short for pluclcing, 
and normal regrowth in the "skin window" within 3 weeks. 
Finally, a biopsy, especially if cut horizontally, may demon- 
strate empty anagen follicles, catagen hairs, pigment casts 
within the infundibulum, trichomalacia, and hemorrhage. 
Alopecia areata shares many of these histologic features, and 
care must be taken to search for the presence of peribulbar 
lymphocytes or inflammatory cells within the fi1;rous tract - .  ~ 

remnants. 
Trichotillomania is usually a manifestation of an 

obsessive-compulsive disorder, but may also be associated 
with depression or anxiety. It may be associated with 

I 
compulsive swallowing of the plucked hairs (trichophagia), 
and may result in formation of a gastric bezoar (fig. 33-10). 
Behavior modification, psychotherapy, and appropriate 
psychopharmacologic medication (such as  serotonin- 
reuptake inhib~tors) may be helpful. 

Other Forms of Noncicatricial Alopecia Alopecia 
syphilitics may have a typical moth-eaten appearance on 
the occipital scalp (Fig. 33-11), a generalized thinning of the 
hair, or may resemble alopecia areata. Other areas such as 
the eyebrows, eyelashes, and body hair may be involved.The 
alopecia may be the first sign of syphilis. 

Follicular mucinosis (alopecia mucinosa) most commonly 
occurs on the scalp or beard area and manifests as a boggy red 
plaque or hypopigmented patch with hair loss. Comedone- 
like lesions may exude mucin when expressed. Biopsy 
demonstrates deposition of mucinin the outer root sheath and 
sebaceous glands.The mucin stains as hyaluronic acid, rather 
than epithelial sialomucin. Primary cases (unassociated with 
underlying disease) usually occur as localized lesions of the 
head or neck. Young people are primarily affected. The 
secondary type is associated with mycosis fungoides-type 
cutaneous T-cell lymphoma or a chronic inflammatory skin 
disease. Lesions associated with mycosis fungoides are generally 
widespread and chronic, and occur in older patients. 

Vascular or neurologic alopecia, most often of the lower 
extremities, may be seen in diabetes mellitus or athero- 

ray. 33-12 Tr~angular alopecia. (Courtesy of Brooke mrr~ly I V I ~ U I C ~ ~  

Center Teaching File) 

sclerosis. In meralgia paresthetica there may be alopecia of 
the anesthetic area of the outer thigh. 

Endocrinologic alopecia may occur in various endo- 
crinologic disordets. In hypothyroidism the hair becomes 
coarse, dry, brittle, and sparse. The proportion of telogen 
hairs has been shown to be three to seven times higher 
than the normal 10%. In hyperthyroidism the hair becomes 
extremely fine and sparse. Oral contraceptives have been 
implicated in some instances of androgenetic alopecia. It 
develops in predisposed women who are usually taking 
androgenic progestogens. It is advisable to discontinue the 
androgen-dominant pill and substitute an estrogen-dominant 
oral contraceptive. Some women develop telogen effluvium 
2 to 4 months after discontinuing anovulatory agents, which 
is analogous to postpartum alopecia. 

Congenital alopecia occurs either as total or partial loss 
of hair, or a lack of initial growth, accompanied usually 
by other ectodermal defects of the nails, teeth, and bone. 
The hair is light and sparse, and grows slowly. Congenital 
triangular alopecia (Fig. 33-12) and aplasia cutis congenita 
are examples of congenital localized absence of hair, 
while hidrotic ectodermal dysplasia is an-example of a 
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Lipedematous alopecia conslsts of thickening of the scalp 
that gives the impression of thick cotton batting. The hair 
may be normal or shortened and sparse. Biopsy shows an 
Increase m thickness of the subcutaneous fat and vanable 
lymphoid inflammation. This disease appears to affect black 
persons primarily. 

Lee JH. et al: Llpedematous scalp. Arch Dermatol1994;130:802 

Cicatricial Alopecia 
Cicatricial alopecia appears as areas of halr loss wlth absence 
of follicular ostia (Fig. 33-13). Acute lesions may appear as 
erythematous plaques, perifollicular papules, keratotic 
follicular splnes, or pustules. Deep inFlammatory lestons may 
be boggy or may resemble noncicatric~al areata clinically. 
The inflammatory nature of the lesion may only be evident 
on biopsy. 

Discoid lupus erythematosus, lichen planopilaris, sarcoid- 
osis, and folliculitis decalvans are the most common 
inflammatory causes of clcatncial alopecia. Chron~c bacterial 
and fungal infections may produce idlammatory alopecia 
that mimicks primary scarring alopecia, For example, fungal 
folliculitis may mimic lupus erythematosus. 

Biopsy can confirm the diagnosis and provide prognostic 
information regarding the potential for new gr0wth.A 4-mm 
punch biopsy will provide the pathologist with an adequate 
specimen, Smaller specimens are o l  limited value.The punch 
should be placed parallel to the direction of hair gmwth to 
avoid transecting follicles, and the punch should be advanced 
to the deep subcutaneous fat.The biopsy site will typically 
bleed profusely, hut a 4-mm wide strip of gel foam advanced 
into the defect will generally prov~de rap~d hemostasis. 
Sutures are rarely necessary, and as the scar from a sulured 
biopsy site generally stretches back to the onginal dimen- 
sions of the btopsy, suturlng provides little benefit to the 
patlent. 

Where to biopsy, how many biopsles to obtain, and how 
to process the tissue depends on the suspected diagnosis and 
the preference of the pathologist. In all cases, a pathologist 
experienced in the mterpretatlon of scalp biopsies is an 
advantage.The pathologist may prefer vertical or transverse 

,horizontal) sectionmg of the specimen. Each has advantages. 
Every follicular unit in the specimen will be demonstrated in 
transverse sections.Vertica1 sections are superior to demon- 
strate changes in the surface e p ~ d e n s ,  dermoepiderrnal 
junction, superficial dermls, and subcutaneous fat. In general, 
the features of androgenetic (pattern) alopecia, telogen 
effluvium, and tricbtillomania are better demonstrated in 
transverse (honzontal) sections through the specimen. Alo- 
pecia areata and syphilihc alopecia are well demonstrated in 
transverse sections if serial step sections are obtamed to 
demonstrate deeper planes of section or iI the block is cut 
horizontally in a bread-loaf fashion prior to embedding.They 
are equally well demonstrated with serial vertical sections 
through the block. Lupus erythematosus and lichen plano- 
pilaris are more easily demonstrated in send vertical 
sections. 

The diagnostic yield can be enhanced by painng vertical 
and transverse sections. If two biopsies are done, one 
specimen can be bisected vertically for direct immunofluo- 
rescence (DIF) and hematoxylin and eosin (H&E) processing. 
It 1s most easlly split by laying it on its side and bisecting 
~t with a 15 blade pushed cleanly through the speclmen m 
a single downward motlon. Sawing at the specimen mll  not 
produce a satisfactory result. One-half of the bisected 
specimen is placed in formalin, and the other half in immuno- 
fluorescent media. The second specmen can be bisected for 
transverse sections in the clinic or left for the laboratory to 
bisect after processing. If it IS to be bisected m the clirnc, it 
should be placed on its side.The 15 blade should be pushed 
downward through the specmen in a single motion at the 
level of the mid-dermis.Al1 pieces for vertical and transverse 
sections may be placed in a single bottle to be embedded in 
a single cassette. 

In many forms of cicatricial alopecia, a biopsy of an 
active lnflammalory lesion will be most diagnoslic. In lupus 
erythematosus, the biopsy must be from a lesion of several 
months' duration in order to demonstrate hyperl<eratos~s, folli- 
cular plugglng, basement membrane thickening (Fig. 33-14), 
and dermal mucm. Only biopsies from established lesions of 
lupus will demonstrate reliable immunofluorescence. 

When biopsies of the most active area of alopec~a have 
failed to yield a definlte diagnosis, a blopsy from a scarred 
area may provide additional information. Scars show loss of 
elastic tissue with the Verhoff van Gelson stain. The pattern 

Fig. 33-13 Loss of folliGular ostia in scarring alopecia Fig. 33-14 Basement membrane th~ckening in lupus 
erythematosus (PAS stain). 
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1 Fig. 33-15 Scarnng 
alopecia (HSE stam). 

Fig. 33-16 Scarrlng alopecia (elastic stain). Normal elastic fibers 
(black) lnd~cate Me nonscaned portions of the dermts. 

of elashc tissue loss is the 'footprint" of the preceding lnflanl- 
matory process (Figs 33-15 and 33-16). Lichen planopilaris 
and folliculitis decalvans both affect the infundibulum. 
Both result in wedge-shaped supeificicial dermal scars. Discoid 
lupus erythematosus results in scarring of both the Foll~cular 
units and the intervening dermis. Morphea does not produce 
a scar, but rather hyalinization of collagen bundles w ~ t h  
preservation of the elastic fibers. In idiopathic pseudopelade, 
the fibrous tract remnants are widened, but the elastic tissue 
sheath at the periphery of the fibrous tract is preserved. 

Most patients with cicatncial alopec~a experience gradual 
progression of the alopecia, and the prolonged course of the 
dlsease may lead to inappropr~ate therapeutic complacency. 
The progressive destruction of ham will result in ever 
expanding areas of permanent aIopecia.Therefore, dcatncial 
alopecia must he treated aggressively and early to avoid 
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permanent disfigurement. Surgical revision of the hairless 
plaque is an option for stable end-stage alopec~a, but unless 
the underlying dlsease is controlled, surgery may only lead 
to a flaw of the underlying disease wlth progression of hair 
1oss.Therapy may be forestalled by the inability to establish 
a definile diagnosis. To help guide therapy for patients who 
defy diagnosis, work groups of the North American Hair 
Research Society have proposed a classification scheme 
based on the type and pattern of inflammation. Some forms 
of destructive alopecia are lymphocyte mediated, while 
some are suppurative processes.The type of inliltlate and the 
portion of the pilosebaceous unit affected can be used to guide 
therapy. This classification system may also allow patients to 
enroll m clinical trials, even in the absence of a definite 
dlagnos~s. 

Lymphoid-Mediated Disorders 
Lupus Erythematosus 
Chronic cutaneous lupus of the scalp (discold lup~ls eryth- 
ematosis [DLE]) is a common cause of dcatricial alopecia. In 
active disease, anagen hairs may be easily extracted from the 
involved area. Usually, erythema, atrophy, follicular plugging 
and mottled hyper- and hypo-pigmentation are present. 
Patients with chronic cutaneous lupus of the scalp may or 
may not have accompanying systemic lupus erythematosus 
(SLE) or skin lesions of DLE on other parts of the body.The 
external ear canal and concha should always be examined, as 
they are common sltes for d~scoid leslons Occasionally, alo- 
pecia occurs in a plaque of tumid lupus. Lupus panniculitis 
may occasionally result in alopecia in the absence of surface 
skin changes. SLE is often associated with discold lesions 
of the scalp. Patients with SLE may also have short 
miniaturized "lupus hairs" on the anterior scalp. 

Biopsy of ea~ly  lesions 01 DLE is often nondiignostic. 
Fatchy lymphold inflammation and perifolllcular muclnous 
fibrosis may be the only histologic findings. Focal vacuolar 
inferface dermatitis may or may not be noted. Active 
established lesions, present for several months, have a higher 
diagnostic yield. Active established leslens usually demon- 
strate hyperkeratosis, follicular plugging, vacuolar interface 
dermatitis, basement membrane zone thickening pigment 
incontinence, and dermal mucin. Peri-vascular and dadnexal 
lymphoid infiltrates are patchy and involve the eccrine coil 
and fibrous tract remnants. Fibrous tract involvement creates 
dense vertical columns of 1ymphocytes.The underly~ng sub- 
cutaneous tissue may demonstrate nodular lymphoplasma- 
cytic infiltrates and fibnn or hyaline rings around necrotic 
fat. Hypertrophic lesion$ of chronic cutaneous lupus erythe- 
matosus often demonstrate lichenoid dermaht'i. DIF may be 
nonspecific, but active established lesions typicaIly demon- 
strate a "full house" (continuous granular deposition of IgG, 
IgA, IgM, and C3) at the demoepidermal junction. When 
present, this pattern is particularly helpful in distinguishing 
lichenold hypertrophic lupus erythematosus from lichen 
planopilaris. Bum-out lesions of DLE demonstrate loss of 
elastic fiben throughout the dermts, which diffen from the 
focal perhnfundibular wedge-shaped scan of lichen plano- 
pilans. In systemic lupus, there may be follicular atrophy 
associated w ~ t h  pronounced dennal mucinosis. 

Chmnic cutaneous lupus may respond to intrales~onal or 
potent topical mrticosteroids, but systemic therapy is 
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frequently required.AntimalariaIs, retinoids, dapsone, thalido- 
mide, sulfasalazine, mycophenolate mofetil, and metho- 
trexate have been used successfully. Topical tazarotene and 
topical calcineurin inhibitors are generally disappointing. 

Lichen Planopilaris 
Lichen planopilaris presents with perifollicular erythema 
(Fig. 33-17) and progressive scarring. Small follicular papules 
may be noted, or the lesion may resemble the ivory white 
irregular patches of pseudopelade. In some patients, typical 
polygonal flat-topped papules are present on the wrists and 
ankles, and lacy white lesions are noted on the oral and gen- 
tial mucosa.Widespread follicular papules may be present on 
the trunk or extremities. In most patients, however, only the 
scalp is involved. Frontal fihrosing alopecia appean to be a 
variant of LPP. Most patients are older women with bandlike 
frontoternporal alopecia. Graham Little-Piccaldi-Lassueur 
syndrome includes cicatricial alopecia on the scalp, keratosis 
pilaris in the skin of the trunk and extremities, and 
noncicatricial hair loss in the pubis and axillae. It has been 
described in association with complete androgen insensitivity 
syndrome, a condition that also presents with noncicatricial 
alopecia in the axillary and pubic hair. 

Diagnostic biopsies demonstrate lichenoid interface 
dermatitis 01 the follicular unit and sometimes the inter- 
vening epidermis.The entire fibrous tract may be filled with 
cytoid bodies (Fig. 33-18). The changes commonly occur 
focally and may be best visualized with serial vertical sections. 
Penfollicular mucinous fibrosis is common and focal perifolli- 
cular lymphoid infiltrates tend to involve the infundibulum 
(the infiltrales of lupus erythematosus tend to involve the 
isthmus). DIE may be negative or may reveal cytotd bodies 
and shaggy linear fibrin at the dermoepidermal junction. 

Lichen planopilaris responds to oral and intralesional 
corticostero~ds. Topical corticosteroids may be adequate in 
a few patients, but the activity of the disease waxes and 
wanes, and slow progression should not lead to therapeutic 
complacency. Oral retinoids can be effective. Alternative 
therapies include the other oral agents used to treat lupus; 
however, there are [ewer data regarding their use in lichen 
planopilaris. As in lupus, topical tazarotene and topical 
tnacrolactams are generally disappointing. 

Hot Comb Alopecia a n d  Central Centrifugal 
Cicatricial Alopecia 
Hot comb alopecia was reported in the late 1960s as a 
scarring alopecia seen in black women who straightened 
their hair with hot combs for cosmetic purposes. It develops 
characteristically on the crown and spreads peripherally to 
form a large oval area of partial hair loss.The hot petrolatum 
used with the iron was thought to cause thermal damage to 

the hair follicle. However, Sperling et a1 reported a similar- 
appearing scarring alopecia in both men and women who did 
not report the use of hot combs. Some authors now regard 
hot comb alopecia, Sperling's disease (follicular degeneration 
syndrome), central centrifugal cicahicial alopecia (CCCA), 
and idiopathic pseudopelade to be one entity or overlapping 
entities that can be indistinguishable. 

CCCA is slowly progressive, usually begins in the crown, 
and advances to the surrounding areas. The term is often 
used as a broad category that includes cases once classified 
as hot comb alopecia, fouicular degeneration syndrome, 
and central elliptical pseudopelade in white women. CCCA 
is seen most commonly in African American women, and 
shows significant overlap with other causes of cicatricial 
alopecia in this group. In particular, some will demonstrate 
crops of crusts at the periphery of the patches, a feature of 
folliculitis decalvans. Peatment of CCCA is difficult and 
often unsatisfactory. Discontinuation of chemical and heat 
processing, and reduction of traction are routinely recom- 
mended, but the effectiveness of these recommendations has 
yet to he substantiated. Cases with overlapping features of 
folliculitis decalvans may respond to long-term antibiotic 
therapy and topical corticostemids. In such overlapping cases, 
the histology shows a lymphocytic infiltrate during the 
chronic stage, hut periodic crops of pustules demonstrate a 
neutrophilic folliculitis. 

Neutraphil-Mediated Disordem 
Folliculitis Decalvans 
Follicular decalvans presents with crops of pustules that 
result in cicatricial alopecia. Successive crops of pustules, 
cmsts, or erosions lead to expansion of the alopecic patches. 
Staphylococci are sometimes cultured from the lesions, 
and some a u t h o ~  have suggested that folliculitis decalvans 
merely represents a chronic staphylococcal infection. It is 
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more likely that follicular destruction is the result of an k&db q ~ p  the scalp and legs. They are common in the 
abnormal suppurative immune response. Staphylococci and occipital scalp. Recnnent staphylococcal infection is more 
other organisms probably play a role in incihng the response. common in patients with many compound hairs and 
The lesions often respond to long-term treatment with commonly leads to tuftedfoll~culitis. 
tetracyclinaThe improvement may reflect the antineutrophil 
effects of the d ~ g  or its antimicrobial effects. Many patients Ofher Forms of Permanent Alopecia 
also respond to other forms of antistaphylococcal therapy, 
but the lesions generally recur after the antibiotic is dis- P~eudopelade of Brocq 
continued. Chronic antibiotic treatment generally results in a Also known as a?opecia cicntrrsata, this is a rare form of 
conbnued response. some responses have been cicatricld alopecia in which destruction of the hair follicles 
noted after combination therapy with iifampln and din&- produces multiple round, oval, or irregularly shaped, hairless, 
iycin. Rifampin done has been used, but may promote the cicatricial patches of varying sizes. They are usually coin- 
emergence of resistance. Selenium sulfide shampoo and sized and are white or slightly pink in color, with a smooth, 
topical corticosteroids may be useful as adpnctive therapy. shiny, marble-like or ivory, atrophic, "onion skin" surface. 
o m l  retlnoids, oml and topical b i d i c  acid, and oral zinc Intetspersed in the patches may be a few spared follicles with 
sulphate have sometimes produced sustained responsw. hairs growing from them. A clinical inflammatoly stage is 

A variant of folliwlitis decalvans occurs in ~ f ~ i ~ ~ ~  completely absent. No pustules, nusts, or broken-off hairs 
American patients who present with pse~dofolliculiti~ of the are present.%e onset is, as a rule, insidious, with one or two 
beard, acne keloidalis nuchae, and scarring alopecia in the lesions aPPeartng on the vertex. It affects females three times 
vertex and par~etal scalp. The scalp demonstrates ~ngrown more commonly than males, and bas a pmlonged course. In 
hairs, crops of pustules or crusts, and permanent scarring advanced cases large irregular patches are famed 
alopecia. While pseudofolliculitis barbee is generally coalescence of some of the many snlall macules, a pattern 
accepted to be the result of ingrown hairs, the pathogenesis *efer=d to as "footprints in the snow." The alopecia is I 
of acne keloidalis nuchae remains in question. pefmanent and the disease is slowly progressive. Histolo- I 

ingrown hairs are common in advanced lesions. Early lesions gically, the majority of patients wlth clinical lesions of i 
may not demonstrate the hair. Some patients merely develop F'seudOpelade demonswte true sealring (indicated by loss of 
small papules on the nape of the neck, while others develop elastic tissue) in a wedge-shwed pattern in the superficial 
pustules, crusts, and pmgressive alopeda. ~ h j ~  latter group dermis. The pattem is similar to that seen in lichen plano- 
overlaps with folliculitis decalvans. pilaris and suggests that many cases classtfied as pseudo- 

pelade represent an end stage of lichen planop1laris.A subset 
of patients, however, demonstrates no perifollicular or  inter- 

Acne Necrotica follicular scarring at all. This subset has been willed idio- ! 
Acne necrotica presents with discrete excoriated follicular pathic psendopelade. It shows *ipificant overlap I 

papules in the scalp. Biopsy demonstrates an inflammatory with CCCA. In these patients, the d e m ~ s  is contracted into ! 
crust and suppurative folliculitis. Usually there is no asso- a thin band of dense collagenous tissue Elashc fibers are 
ciated scarnng alopecia, but occasional cases overlap with intact and quite thick as a result of elastic recoil =lated folliculibs decalvans. to dermal contraction. Fibrous tiact renmants are wide 

and hyalinized with an intact elastic sheath. Lymphoid and 
Erosive Pustular Dermatitis of the Scalp neutroph~lic inflammatron is absent, but loss of the inner and 
This often presents as expanding eroded pat&es moist Outer root sheathes with subsequent hair fiber granuloma 
granula~on tissue. ne lesions ofteu follow trauma or a formation is noted. Sebaceous glands are decreased or absent, 
surgical procedure and tend to he chronic and progressive. as they are in most forms of permanent alopecia. DIF is 
They do not respond to 10-day courses of antibiotics but may ii 
respond to sustained treatment, as for follicnlitis decalvaus. me end stage cicatricial alo~ecia can 
Some lesions have responded lo tacmlimus or calcipotriene. resemble p~eud~pelade  clinically, but, like lichen   la no- 

ollaris. thev demonstrate distinct oattems of elastic tissue 

Dissecting Cellulitis (Perifolliculitis Capitis 
Abscessens et Suffodiens of Hoffman) 
This often coexists with acne conglobata and hidradenitis 
suppurativa It may also occur with folliculitis deealvans.The 
lesions are deep, boggy, and suppurative. They may respond 
to tetracyclines, retinoids, and intralesional cortleosteroids. 

Tufted folliculitis 
Rfted  folliculitis presents with doll's haislike bundling of 
follicular units. It is seen in a wide range of scarring condi- 
tions, including chronic staphylacoecal infection, chronic lup* 
erythematosus, lichen planopilaris, Graham-Littlesyndrome, 
IolIiculitis decalvans, acne keloid~lis nuchae, immunobullous 
dtsorders, and dissecting cellulitis. Compound hails (two or 
more hairs sharing a common infundibulum) occur physio- 

ioss in tha-derm~s. FoIliculitis decainm is distinguished by 
periodic crops of pustules os crusts at the peripheiy of the 
alopecic patches. It pmduces superficial wedge-shaped scars 
similar to those of lichen planopilaris. 

Topical and intralesional wrticosteroids and long-term 
tetracycline in anti-~nflainmatory doses may be tried but are 
not often succedul.The disease usually reaches an inactive 
end stage after many years. 

Traction Alopecia 
Traction alopecia occurs from proIanged tension on the hair, 
either from wearing the hair tightly braided or in a ponytail, 
pulling the hair to straighten it, rolling curlers too tightly, or 
from the habit of twisting the hairs with the fingers.Tmction 
alopecia most commonly involves the periphery of the scalp, 
especially the temples and above the ears. - 
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Sarcoidosis of the scalp presents wit11 diffuse or patchy hair 
loss. The involved scalp is often indurated and a raised 
peripheral border may be present. The lesions are often 
red-brown in color and may have an apple jelly appearance 
with diascopy. Biopsy reveals noncaseating granulomas. 
Treatment is as for other forms of sarcoidosis. 

Pressure Alopecia 
Pressure alopecia occurs in adults after prolonged pressure 
on the scalp during general anesthesia, with the head fixed 
in one position. It may also occur in chronically ill persons 
after prolonged bed rest in one position, which causes 
persistent pressure on one part of the scalp. It probably a~ ises  
because of pressure-induced ischemia. 

Tumor Alopecia 
Tumor alopecia refers to halr loss in the immediate vicinity 
of either benlgn or  malignant tumors of the scalp. 
Synngomas, nerve sheath myxomas, and steatocystoma 
multiplex are benign tumors that may be lim~ted to the scalp 
and cause alopecia. Alopecia neoplastica 1s the designation 
glven to halr loss from metastatic tumors, most often from 
breast or renal carcinoma. 

Keratosis Pilaris Atmpicans 
Keratosis pilaris atropicans includes many forms of keratosis 
pilaris with cicatricial alopecia. Variants include keratosis 
pilaris atrophicans faciei, atrophoderma vermiculatum, 
keratosis follicularis spinulosa decalvans, and ichthyosis 
follicularis. 

I<eratosis pilaris atrophicans faciei (ulerythema ophryo- 
genes, keratosis pilaris mbra atrophicans faciei, folliculitis 
mbra, lichen pilare, or xerodermi pilaire symmetrique de la 
face) begins in infancy as follicular papules with perifolli- 
cular erythema. Initially, the lesions are restricted to the 
lateral eyebrows.With time, they spread to involve the cheeks 
and forehead. There may be associated keratosis pilaris 
on the extremities and buttocks.The condition may also be  
associated with an atopic diathesis, ectodermal dysplasia, or  
Noonan syndrome. 

Atrophoderma vermiculatum (acne vermoulanti, honey- 
comb atrophy, folliculitis ulerythema reticulata, ulerythema 
acneiforme, folliculitis ulerythematous reticulata, atrophoder- 
mia reticulata symmetrica faciei, atrophoderma reticulatum) 
presents with erythematous follicular paplules on the cheeks 
in childhood. W ~ t h  time, the lesions develop into pit-like de- 
pressions (reticulate atrophy). Autosomal-dominant inherit- 
ance has been described.This condition generally spares the 
scalp and eyebrows. 

Keratosis follicularis spinulosa decalvans is a rare X-linked 
disorder described by Siemens in 1926. The gene has been 
mapped to Xp21.2-p22.2. It begins in infancy with keratosis 
pilaris localized on the face, then evolves to more diffuse 
involvement. Progressive cicatricial alopecia occurs on the 
scalp, eyebrows, and sometimes eyelashes. The alopecia 
starts during childhood and active disease may remit during 
the early teenage years. Corneal and conjunctival inflamma- 
tion, corneal dystrophy, and blepharitis occur, and photo- 
phobia is usually a prominent finding. 

Ichthyosis follicularis also demonstrates extensive spiny 
follicular hyperkeratosis, permanent alopecia, and photo- 
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recurrent chilitis have been described. 

Atrichia with Papular Lesions 
Atrichia with papular lesions is a rare autosomal-recessive 
disorder with early onset of atrichia, followed by a papular 
eruption appearing within the first years of life. The 
condition has been linked to chromosome 8p21 and 
mutations have been detected in what is now referred to as 
the hairless gene. It is discussed in more detail in Chapter 27. 
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20-year follow-up. Dermatology 2003;206:391. 

Fabbri P, et al: Scamng alopecia in discoid lupus erythematosus: 
a clinical, histopathoiogic and immunopathologic study. 
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2002;29:180. 

Kossard S: Lupus panniculitis clinically simulating alopecia 
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Laffitte E, et al: Erosive pustular dermatosis of the scalp: treat- 
ment with topical tacrolirnus. Arch Qermatol 2003;139:712. 
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Dermatol 2003;148:272. 

Sperllng LC: Scarring aiopecia and the dermatopathologist. J 
Cutan Pathol 2001;28 333. 

Sperling LC, et al: Acne keloidalis is a form of primary scamng 
alopecla. Arch Dermatol 2000;136:479. 

Sperling LC, et al: Hair diseases. Med Clin North Am 1998: 
821 155. 

Tan E, et al: Pnmary cicatriciel alopecia= clinicopathoiogy of 112 
cases. J Am Acad Dermatol2004,50:25. 

Tay YK, et al: Trichotlliomania in childhood: case serles end 
review. Pediatrics 2004;113:e494. 

Tosti A, et al. Loose anagen hair syndrome and ioase anagen 
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whitening of scalp hair is usually caused by vitiligo, some- 
times without recognized, or actually without, lesions of 
glabrous skln. 

Early graying (before age 20 in white or before age 30 in 
black persons) is usually familial; however, it may occur in 
progeria, Rothmund-Thomson syndrome, Book syndrome, 
and Werner syndrome. 

In pohosls, gray OI white hair occurs in circumscribed 
patches. This may occur in Waardenburg syndrome and 
piebaldism, Tietze syndrome, Alezzandrini syndrome, 
neurofibromatosls, and tuberous sclerosis. Poliosls is also 
found in association wttb regressing melanoma, vitiligo, and 
Vogt-Icoyanagi syndrome, and may be seen in alopecla 
areata when the new hairs grow Migratoly poliosls wthout 
halr loss may represent a forme-fruste of alopeeta areata. 

Green halr has been traced to copper m the water of a 
swimming pool. Thn occurs only in blond or llght hair, and 
may be treated with topical EDTA, pen~cillamine-containing 
shampoos, or 1.5% aqueous 1-hydroxyethyl d~phosphonic 
acid.Tars and chrysarobln stain light-colored hair brown. 

Changes in hair color occur in vanous disorders. The hair 
is blond in phenylketonnria and homocystlnuria. Light ham 
is also seen in oasthouse disease (familial meth~onine mal- 

HAIR COLOR absorption), Menkes kinlcy hair syndmme, and albinism. In 
Griscelh and Chkdiak-Htgashi syndromes the hair has a silvery 

Melanin in the hair follicles i s  ~mduced  in tbe cvtoolasm sheen. In kwashiorkor the hair assumes a red-blond color . . 
of the melanocytes. Organelles lnvolved include the 
endoplasmic reticulum, ribosomes, and Golgl apparatus. 
Melanocytes producing hair pigment are associated with the 
h a ~ r  matnx, and melanogenesis occurs only dunng anagen. 
This cyclic melanin synthesis dlst~ngu~shes follicular melano- 
genesls from the continuous melanogenesls of the epidermis. 
With age, cyclic melanocytic activity in the follicular unit 
declines. By 40 years of age most individuals show evldence 
of graying. Graying results primarily from a reduction in 
tymsinase activ~ty wlthin hair bulb melanocytes. Defective 
migration of melanocytes from a diminishing reservoir in the 
outer root sheath may play a role. Phys~ologic graying may 

and may demonstrate penodic banding (nag sign, segmental 
heterochromia). Alternating llght and dark bands may also 
occur in iron-defic~ency anemia. In vitamin BIZ deficiency 
and wlth interfemu therapy, whitening may occur. The 
disorder has been called canlties segmentata sideropenica. It 
responds completely to iron supplementation. Triparanol is 
associated with hypopigmented hair. Minoxidil (by changing 
vellus to terminal ham) causes darkening of hair; another 
hypotensive agent, diazoxide, gives the hair a reddish tint. 
Chloroquine therapy may cause hair whitening, usually in 
redheads and blonds, not in brunettes. Pigmentation of the 
eyelashes and irides has been described witklatanoprost. 
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syndrome (AIDS) have experienced softening, straightening, 
lightening, and thinning of their hair. Patients with human 
immunodeficiency virus (H1V)-1 infection may also 
experience elongated eyelashes and telogen effluvium. 
. -~ -2:;-.1.a 

Chiba T, et al: A prospective study of iridial pigmentation and 
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Lee WS, et ai: Diffuse heterochromia of scalp hair. J Am Acad 
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Mascaro J M  Jr, e t  al: Green hair. Cutis 1995;56:37. 
Santos Nogueira AC, et al. Hair color changes and protein 

damage caused by ultraviolet radiation. J Photochem Photo- 
biol B 2004;74:109. 

Van Neste D, et al. Hair cycle and hair pigmentation: dynamic 
interactions and changes associated with aging. Micron 2004; 
35:193. 

HAIR STRUCTURE DEFECTS 
Examination of hairs for structural defects is ereatlv - 
facilitated by a method devised by Shelley: putting a piece of 
double-stick tape on a ~nicroscope slide and aligning 5-cm 
segments of hair in parallel on it. Hairs are best examined 
under a dissecting microscope or  polarized light. Gold-coating 
and scanning electron microscopy can also be done on hairs 
so mounted. 

Dawber RP: An update of hair shaft disorders. Dermatol Clin 
1996;14:753. 

Rogers M: Hair shaft abnormalities. Part I. Austraias J Dermatoi 
1995;36:179. 

Rogers M: Hair shaft abnormalities. Part i l .  Australas J Dermatol 
1996;37:1. 

Whiting DA: Structural abnormalities of the hair shaft. J Am Acad 
Dermatol 1987;16:1 

Hair Casts (Pseudonits) 
Hair casts represent remnants of the inner root sheath.They 
often occur in great numheis and may mimic nits in the 
scalp. While nits are firmly cemented to the hair shaft, hair 
casts slide freely along the shaft. Taeb et a1 reviewed 36 
published cases and distinguished two groups: girls between 
2 and 8 years of age with diffuse involvement and no scalp 
disease, and children and adults with psoriasis, lichen planus, 
seborrheic dermatitis, or trichotillomania. Ikipert made a 
similar distinction, separating a large group of cases with 
some keratinizing disorder of the scalp and dark, oddly 
shaped masses of keratin adherent to or surrounding the 
hairs, which he called parakeratotic hair casts; and lighter 
colored tubular casts, 2 to 4 mm long, which he called 
peripilar hair casts.Taeb et al found 0.025% tretinoin lotion 
effective. 
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Keipert JA: Hair casts. Arch Dermatol 1986:122:927. 
Lam M, et al. Hair casts: a case of pseudonits. Cutis 1997; 

60:251. 

,a-u n, ct -,. a bt, , , ,La, -,id morphologic stuuy. nlrl~ 

Dermatol 1985;121:1009. 

Pili Torti 
Also known as twisted hairs, pili torti is a malformation of 
hair characterized by twisting of the hair shaft on its own 
axis (Fig. 33-19).The hair shaft is segmentally thickened, and 
light and dark segments are seen. Scalp hair, eyebrows, and 
eyelashes may be affected. The hairs are brittle and easily 
broken. 

In the classic type, unassociated with other disorders, 
onset is usually in early childhood; by puberty, it has usually 
improved. Clinically, it may be associated with patchy alo- 
pecia and short, broken hairs. It usually follows a dominant 
inheritance pattern, though recessive and sporadic cases 
have been reported. Acquired cases have been described in 
young women with anorexia nervosa. 

Pili torti may be seen with associated abnormalities. The 
Bjijrnstad syndrome consists of congenital deafness of the 
cochlear type, with pili torti. Both autosomal-dominant and 
-recessive inheritance patterns have been described. Pili torti 
also may occur in citrullinemia (aigininosuccinate synthetase 
deficiency), Menkes kinky hair syndrome, Bazex follicular 
atrophoderma syndrome, ectodermal dysplasias, Crandall 
syndrome (pili torti, nerve deafness, hypogonadism), 
Netherton syndrome (along with bamboo hair), with iso- 
tretinoin and etretinate therapy, in anorexia nelvosa, and in 
trichothiodystrophy. 

Fig. 33-19 Pili torti. 
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Laron syndrome 1s an aulosomal-recessive dlsease with Liu PC, et al: Rapid and robust screening of the Menkes disease/ 
primary insulln-l~ke growth factor 1 defic~eney and primary ~ccipltat horn syndrome gene. Genet Test 2002,6:255. 
growth hormone insensitivity. Affected children have sparse Poulsen L, ei al: X-lmked recessive Menkes disease. ldentlhca- 
hair and Irontal recession. Pili torti et canaliculi, hDered tlon of partial gene deletions in affected males. Ciin Genet 
hair, and trichorrhexis nodosa have been noted. 2002;62:449. 

Turner Z, et al: Screening of 383 unrelated patients affected with 
Menkes disease and finding of 57 gross deletions in ATP7A. 

Lune R, et al: Laron syndrome (prrmaty growth hormone 
insenscbvtty): a unique model to explore the effect of insulm- 
like growth factor 1 defic~ency on human halr. Dermatology 
2004:208:314. 

Richards KA, et al: Three members of a famlly with plli torti and 
sensonneural heanng loss: the Biomstad syndrome. J Am 
AcaCl Dermatol2002;46:301. 

Sakamoto F, et al: Ultrastructural study of acquired piii torti-like 
hair defects accompanying pseudopeiade. J Dermatol 2002; 
29:197. 

Seivaag E: Pill tort1 and sensorineurei heanng loss. A follow-up 
of BjBmstad's original patients and a review of the literature. 
Eur J Dermatol 2000;10.91. 

Menkes Kinky Hair Syndrome 
Pili torti, and often monilethrix and trichomhexis nodosa, 
are all common in the ham in this sex-linked recessively- 
inherited d~sorder. It has also been called steely ham dlsease, 
because the hair resembles steel wool. The characterisklc 
ivory color of the hair appears between 1 and 5 months of 
age. Drowsiness, lethargy, convulsive seizures, and severe 
neurologic deterioration, and periodic hypothermia ensue 
with death at an early age. Hairs become wiry, sparse, fragile, 
and twisted about their long axes. Osteoporosis, and dental 
and ocular abnormalit~es are common. The skin 1s pale 
and the face pudgy, and the upper lip has an exaggerated 
"Cupid's bow" configuration. The occipital horn syndrome, 
primarily a connective tissue disorder, is a milder variant of 
Menkes syndrome. 

Patients have a defic~ency o£ serum copper and copper- 
dependent enzymes, resulting from mutations in the ATP7A 
gene. The gene encodes a trans-Golgi membtane-bound 
copper transporting P-type ATPase. Loss of this pmtein 
activity blocks the export of dietary copper from the gastro- 
intestinal tract and causes the copper deficiency. Low serum 
copper and ceruloplasmin are characteristic, but are not seen 
in all pabents. They are particularly variable m the first 
weeks of life. Other tests helpful for screening include 
the ratlo of catechols, such as dihydroxyphenylalanine to 
dihydroxyphenylglycol. Wgh Ievevels of the catechols DOPA, 
dihydrophenylacetic acid, and dopamme, and low level of 
dihydtoxyphenylglycol are characteristic. Studies of copper 
egress in cultured fibroblasts have also been used, Early 
detection allows for genetic counseling and the institution 
of copper histidine treatment, which is being studled and 
has shown promising results in some infants. Pamidronate 
treattnent is assoctated with an Increase in bone mineral 
density in chlldren wrth Menkes' disease. 

Gssch AT, et ai: Menkes' syndrome: ophthaimtc findings. 
Ophthalmology 2002;109:1477. 

Gu YH, et al: Prenatal diagnosis of Menkes disease by  genetic 
analysis and copper measurement Brain Dev 2002324,715. 

Kanurnakala S, et al: Pam~dronate treatment Improves bone 
mineral denslty in children wlth Menkes dcsease. J Inherit 
Metab DIS 2002,25:391. 

Hum Mutat 2003;22:457. 

Unoombable Hair Syndrome 
First reported in 1973 by Dupre e t  a1 as clzeuellx. incorffable 
(undressable hairs) and Stroud and Mehergan as spun-glass 
half, the microscoptc abnormality of a triangular cross- 
sectional appearance with a long~tudinal groove give5 the 
disease its other name, prli triangulafi et ca?mhculi. 

Clinically, the defect is noted in the f i~st  few years of life 
as dry, blond, shiny hair that stands strarght OUL from the 
scalp and cannot be combed. On light microscopy it may 
appear quite normal when viewed lengthwise, but on horl- 
zontal sectioning and on scanning electron microscopy it 
shows the longitudcnal grooves that make it abnormally 
ngid. These depressions are sometimes seen in unaffected 
persons so that 50% of hairs need to be affected to be 
clinically detectable. 

Autosomal-dominant, -recessive, and sporadic folms have 
been described Uncombable hair has been associated with 
angel-shaped phalango-epiphyseal dysplasia It has also been 
seen m combination wlrh retinal dystrophy, juvenile cataract, 
and brachydactyly. It has also been reported in a patient 
who acquired the abnormality at age 39 after an episode of 
diffuse alopecia treated with spironolactone. Although there 
are usually no associated ectodermal defects, isolated cases 
have been reported in which uncombable llatr is one cornpo- 
nent of seven1 clustered findings. Unbl more experience is 
available in the literature grouping of these cases Into new 
syndromes is premature. 

One of the Shelley's cases responded clinically (although 
without apparent change m the hair structure) to biotln 
0.3 mg oralty three times a day. Some cases improve spontan- 
eously in late childhood. 

Frttz TM, et al: Uncombable halr syndrome with angel-shaped 
phalengo-epiphyseal dysplasia. Pediatr Dermatol2000;17:21. 

Hicks J, ei al: Uncombable halr (cheveux incoiffables, p111 
triangull et canailcull) syndrome: brief revlew and role of 
scanning electron microscopy in diagnosis. Ultrastwct Pathol 
2001;25:99. 

Shelley WE, et al: Uncombable halr syndrome: observations on 
response to bhtin and occurrence in siblings with ectodernlal 
dysplasia. J Am Acad Dermatol 1985;1347, 

Monilethrix 
Monilethrur, also known as beaded izaw, is a rare hereditary 
disease. It is characterized by dryness, fragility, and sparseness 
of the scalp hair, w ~ t h  fusiform or spmdle-shaped swellings 
of the hair shaft separated by narrow atrophic segments.The 
hair tends to break at the delicate internodes. There is an 
occasional rupture at the node and longitudinal fisuring of 
the shaft, which also involves the nodes. 

The disease is often associated wtth keratosis pilans o l  the 
extensor surfaces, temples, and back of the neck. Hair on 
regions other than the scalp may be affected. Leukonychia 
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M3jI FY. 1nnerIYance oi mon~~ernflx ES an aurosomal- 
dominant trait. It has been described in association with 
Menkes syndrome. Several cases of monilethrix have been 
linked to the type I1 keratin gene cluster on chromosome 
12q13. Causative heterozygous mutations of a highly 
conserved glutamic acid residue of the type II hair keratins 
hHb6 and 1iHbl occur. Both hI-Ibl and hHb6 are largely 
coexpressed in cortical trichocytes of the hair shaft, 
confirming monilethrix is a disease of the hair cortex.There 
is no effective treatment. Improvement of the hair may occur 
during pregnancy, but after delively the hair returns to its 
original state. Improvement may also occur with age and 
there may be seasonal improvement during the summer. 

Djabaii K, et al: Recurrent missense mutations in the hair keratin 
gene hHb6 in monilethrix. Clin Exp Dermatol 2003;28:206. 

Horev L, et al: Moniiethrix: mutational hotspot in the helix termi- 
nation motif of the human hair basic keratin 6. Hum Hered 
2000;50:325. 

Horev L, et al: De novo mutations in monilethrix. Exp Demlatoi 
2003;12:882. 

Murarnatsu S, et al: Recurrent E413K mutation of hHb6 in a 
Japanese family with monilethrix. Dermatology 2003;206:338. 

Trichorrhexis Nodosa 
Tlie affected hair shafts fixture easily and may have small 
white nodes arranged at irregular intervals. These nodes 
are the sites of fraying of the hair cortex. The splitting into 
strands produces a microscopic appearance suggestive of a 
pair of brooms stuck together end to end by their bristles. 
The hairs soon break at these nodes. The number of these 
nodes along one hair shaft varies from one to seveial, 
depending on its length. These fractured hairs are found 
mostly on the scalp, often in just a small area or areas, but 
other sites such as the pubic area, axillae, and chest may be 
involved. 

Several categories or types of trichomhexis nodosa have 
been described. Proximal trichorrhexis nodosa involves the 
proximal shafts of the hairs of black patients who traumatize 
their hair with styling or chemicals.Tne involved hairs break 
a few centimeters from the skin surface, resulting in patches 
of short hair. It appears to occur in genetically predisposed 
patients. Distal trichorrhexis nodosa affects primarily Asians 
and white patients, and occurs several inches from the scalp, 
and is associated with trichoptilosis, or longitudinal splitting, 
known as split ends.Acquired localized trichorrhexis nodosa 
is a common type in which the defect occurs in a localized 
area, a few centimeters acmss.A number of diseases accom- 
pany this type of trichorrhexis nodosa in which pruritus is 
a prominent symptom; scratching and rubbing may be the 
cause. Among such diseases are circumscribed neuroderma- 
titis, contact dermatitis, and atopic dermatitis. 

The occurrence of trichonhexis nodosa in some patients 
wit11 argininosuccinicaciduria has suggested an etiologic 
connection. Trichorrhexis nodosa has been described in 
Menkes kinky hair syndrome, Netherton syndrome, hypo- 
thyroidism, ectodermal dysplasia, the syndrome of intract- 
able infant diarrhea, and trichothiodystrophy. Trichoschisis, 
a clean transverse fracture across the hair shaft, is more 
commonly present in trichothiodystrophy.The curly hair that 
may result from isotretinoin therapy has been attributed to 

this hair shaft abnormality, the specificity of this finding in 
the above conditions may simply be fortuitous. 

Treatment is directed toward the avoidance of trauma to 
the hair. 

".m- 

Landers MC, et al: intractable diarrhea of infancy with facial 
dysmorphisrn, trichorrhexis nodosa, and cirrhosis. Pediatr 
Dermatol 2003:20:432. 

Lurie R, et ai: Trichorrhexis nodosa. Cutis 1996;57:358. 
Silengo M, et al: Trichorrhexis nodosa and lip pits in autosomal 

dominant ectodermal dysplasia-central nervous system 
malformation syndrome. Am J Med Genet 1997;71:226. 

Smith RA, et al: Localized trichorrhexis nodosa. Clin Exp 
Demlatol 1994;19:441. 

Trichorrhexis lnvaginata 
Also known as bamboo hair, trichorrhexis invaginata is 
caused by intussusception of the hair shaft at the zone where 
keratinization begins.The invagination is caused by softness 
of the cortex in the keratogenous zone.The softness may be 
caused by inadequate conversion of -SH to S-S proteins in 
the cortex. The patient with bamboo hair will have nodose 
ball-and-socket deformities, with the socket forming the 
proximal and the ball part forming the distal portion of the 
node along the hair shaft.This type of hair is associated with 
Netherton syndrome. Occasionally, only the proximal half of 
the abnormality is seen; this has been called golf tee hairs. 

Trichorrhexis invaginata associated with congenital ich- 
thyosiform etythroderma or ichthyosis linearis circumflexa 
constitutes Netherton syndrome. Atopic manifestations and 
high IgE levels are commonly present.The bamboo hairs may 
he present not only on the scalp but also on the eyebrows, 
eyelashes, and rarely in other hairy areas. Hair sparsity is 
noted all over the body. The bamboo hairs may become 
normal within a few years. Other reported findings include 
pili torti, trichorrhexis nodosa, moniliform hairs, urticaria, 
angioedema, growth retardation, recurrent infections, multiple 
epithelial neoplasms, and mental retardation.An autosomal- 
recessive mode of inheritance has been suggested, although 
reported cases involving women far outnumber men. 
Pathogenic mutations have been identified in serine protease 
inhibitor Kazal-type 5 (SPINIC5) on chromosome 5q32, a 
gene encoding lymphoepithelial I<azal-type-related inhibitor 
(LEKTI), a serine protease inhibitor involved in skin barrier 
formation and immunity. PUVA has been reported to help 
the circumflex linear ichthyosis while etretinate bas been 
reported to both exacerbate and improve skin findings. 

Menne et a1 reported the baniboo hair defect in vely thin, 
probably vellus, hairs in a 7-year-old boy with short, thin, 
brittle scalp hairs and no eyebrows. They termed this a 
canestick deformity 

Bitoun E, et al: Netherton syndrome: disease expression and 
spectrum of SPiNKS mutations in 21 families. J Invest 
Dermatol 2002;118:352. 

de Berker DA, et al: Golf tee hairs in Netherton disease. Pediatr 
Dermatol 1995:12:7. 

Krasagakis K,  et al: Early development of multiple epithelial neo- 
plasms in Netherton syndrome. Dermatology 2003;207:182. 
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Menne T, et al: Canestlck lesrons of vellus halr in Netherton's 
syndrome. Arch Denatol 1985,121:451. 

Muller FB, et al: Genetic analysis of a severe case of Netherton 
syndrome and applicat~on for prenatal testing. Br J Derrnatol 
2002;146:495. 

Pili Annulati (Ringed Hair) 
Pili annulati is a peculiar disease in which the hair seems 
banded by alternating segments of light and dark color when 
seen in reflected 1ight.The light bands are caused by clusters 
of abnormal air-filled cavities, which scatter l~ght, and 
reduplicated lamina densa in the region of the root bulb. 

Hair growth is normal in patients w ~ t h  pili annulati, 
although it is rarely associated with trichorrhexis nodosa-like 
breaks of the hair shaft. There are no other associated 
abnormalities of skin or other organ systems. It is inherited 
by antosomal-dominant mode, heg~ns in infancy, and requires 
no treatment, since the spangled appearance of the hair 1s 
not unattractive (Fig. 33-20).The condition has been reported 
to disappear following recovery from alopecia totalis. 

Feldmann KA, et al: Newly described weathering pattern in pili 
annulati haw snahs: a scanning electron microscopic s t~dy.  , 
Am Acao Dermatol2001:45:625. 

Giehl KA, et al: Alterations in the basement membrane zone in 
pili annulati hair follicles as demonstrated by electron micro- 
scopy and immunoh~stochemistry. Br J Dermatoi 2004, 
150.722. 

Green J, et al. Disappearance of pili annulati following an 
episode of alopecia areata Clin Exp Derrnatol 2002;27:456. 

Pili Pseudoannulati 
This anomaly of human hair mimics pili annulatl. The two 
differ in that the light bands in pili annulati are caused by 
internal effects, whereas the bright segments in pili pseudo- 
annulati are caused by reflection and refraction of light by 
flattened, twisted surfaces of hair.This latter type is a variant 
of normal hair. 

Price VH, et al: Pseudo pili annulati. Arch Dermatol 1070;102:54. 

Kinking HSW 
Acquired pmgress~ve lanking of the hair, first described and 
named by Wise and Sulzberger in 1932, has a structural 
abnormality of kinking and twisting of the hair shaft at 
~rreguiar intervals. The main recognized variant of this 
disorder begins in men in their late teens or early 20s on the 
fmntotemporal or vertex regions, and then progresses to 
both the parieval and frontal areas. Usually straight, light 
brown hair becomes curty, frizzy, and lusterless. 

When this occurs m the androgen-dependent areas of 
young men it is a precunor of male-pattern hair loss; usually 
these men have e strong fam~ly history of androgenetic 
alopecia.%atment w t h  topical minoxidil has not prevented 
development of hair thinning. "Whisker" hairs, the short 
dark hairs that grow anterior to the earn in young people 
who eventually develop androgenic alopecia, is felt to be a 
variant of acquired kinking of the hair. 

Acqulred hair kinking has been descnbed in other clinical 
situations. Some reports detail prepubertal patients or 
women, as well as men, in whom kinking develops in non- 
androgen-dependent arras. In these reports alopecia has not 
developed, and the curly, frizzy hair may remain present or  
reverse to its previpus condit~on 

Widespread kinking of the hair may be induced by drugs, 
notably retino~ds, and it may also occur in patients with 
AIDS. 

Tosti A, et al: Acquired progressrve kinklng of the hair: cllnlcal 
features, pathological study, and follow-up of 7 patients. Arch 
Dermatol 1999;135:1223. 

Tran JT, et al: What syndrome is this'? Acquired progtessive 
kinking of the halr. Pediatr Dermatol 2004;21:265 

Woolly Hair 
Woolly hair is present at birlh and is usually most severe 
durmg childhood, when it is often impossible to brush the 
hair. In adult life there 1s a variable amelioration 1n the 
condition. There is a clear distinction between the appear- 
ance of the affected and nonaffedted members of a family. 
Both autosomal-dominant and -recessive inheritance have 
been descnbed. Woolly hair nevus has partial scalp mvolve- 
ment by woolly hair, which has a markedly reduced 
d~ameter. Naxos' disease is an autosomal-recessive syndrome 
with arrllythmogenic right ventricular cardiomyopathy, d~ffuse 
nonepidermolytic palmoplantar keratoderma, and woolly 
hair. Hair abnormalihes are a reliable marker for subsequent 
heart disease. The disease is caused by a mutation in the 
gene encoding plakoglobin. Carvajal syndrome is a farn~lial 
cardiocutaneous syndrome consisting of woolly hair, p lmo-  
plantar keratodenna, and heart disease. It 1s caused by a 
recessive deletion mutation in desmoplakin. 

Woolly hairs tend to unite into tight locks, whereas the 
hairs of black persons remain indiv~dual. The hair may not 
gmw beyond a length of 12 cm, but may attain a normal 
appeaiance in adult life. In the familial group the eyebrows 
and hain on the arms, legs, pubic, and axillary regions 
may be short and pale.There are no associated cutaneous or 
systemic d1seases.A Dutch lundred has been described with 
premature loss of curly, hnttle hair, premature loss of carious 
teeth, nail dystrophy, and acral keratoderma. It has been 
designated the curly hair-acml keratoderma-caries syndrome. 
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diameter, an ovoid shape on cross section, a pili torti-like 
twisting about a longitudinal axis, trichorrhexis nodosa, and 
pili annulati. 

Alcalai A, et ai: A recessive mutation in desmoplakin causes 
arrhythmogenic right ventricular dysplasia, skin disorder, and 
woolly hair. J Am Coli Cardiol 2003;42:319. 

Kaplan SR, et ai: Structural and molecular pathology of the heart 
in Carvajai syndrome. Cardiovasc Pathoi 2004;13:26. 

Protonotarios N, et ai: Genotype-phenotype assessment in 
autosomal recessive arrhythmogenic right ventricular cardio- 
myapathy (Naxos disease) caused by a deletion in 
plakoglobin. J Am Coil Cardiol2001;38:1477. 

van Steensel MA, et al: Woolly hair, premature loss of teeth, nail 
dystrophy, acral hyperkeratosls and facial abnormalities: 
possible new syndrome in a Dutch kindred. Br J Derrnatol 
2001;145:157. 

Whittock NV, et al: Compound heterozygosity for nonsense and 
mis-sense mutations in desmoplakin underlies skin fragility/ 
woolly hair syndrome. J Invest Derrnatol2002;118:232. 

Plica Neuropathica (Felted hair) 
Thrs is a curling, looping, rntertwisting, and feltrng or matting 
of the hair in localized areas of the scalp. Predisposing factors 
include kinky hairs, changes in h a ~ r  care, and a neumtlc mental 
state. Pl~ca polonica is an older name for t h ~ s  conditron. 

Ramanan C, el al: Plica neuropathlca after using herbal soap lnt 
J Dermatoi 1993;32,200 

Sarkac R, e t  al: "Pl~ca neuropathica": matt~ng of hair. Derrna- 
tology 2000;201:184. 

Pseudofolliculitis Barbae 
Pseudofolliculitis barbae ate ha~rs  that, after appearing at the 
surface, curve back and plerce the slcin as rngrowing liarrs. 
This results in inflammatory papules and pustules, wh~ch 
may scar. In severe cases large deforming keloids may result 
in the beard area. Pseudofolliculitis of the beard IS seen in 
more than 50% o i  black men, who must sornehmes give up 
shaving to alleviate the disordel: A mngle-nucleotide poly- 
morphism, g~ving rise to a dlsnrpt~ve Alal2Thr substilutron 
in the 1 A  a-helrcal segment of the companion layer-specific 
keratin K6hf appears to be partially responsible for the pheno- 
type. While persons are uncommonly affected; however, 
shaving of the pubic harr w~l l  often result in psendofolh- 
culitis.Tenderne& responds to mid-strength topical steroids. 
The use of clippers or chemical depilatones, glycolic acid 
lotion, and adjunctive antrbiotic therapy may be helpfrtl. 
Benzoyl perox~de 5%lclindamycin 1% gel has been shown 
effective in double-blind evaluation. Laser hair removal with 
the long-pulse Nd:YAG laser is surlable for a wide range of 
skm types.The diode laser has also been used. 

,,,..,,,,,,, ,. ,?seudofollicuiitis barbae: review and update 
on new treatment modalities. Mil Med 2003;168:561. 

Grappi I: Diode laser hair removal of the black patient. Lasers 
Surg Med 2001 ;28:150. 

Perry PK, et al: Defining pseudofolliculitis barbae in 2001: a 
review of the literature and current trends. J Am Acad 
Dermatol 2002;46(2 Suppl):S113. 

Weaver SM 3rd, et al: Treatment of pseudofoiliculitis barbae 
using the long-pulse Nd:YAG laser on skin types V and VI. 
Derrnatol Surg 2003;29:1187. 

Winter H, et al: An unusual Alal2Thr polymorphism In the 1A 
alpha-helical segment of the companion layer-specific keratin 
K6hf: evidence for a risk factor in the etiology of the common 
hair disorder pseudofolllculitis barbae. J lnvest Denatol 
2004;122:652. 

Yamauchi PS, et ai: Treatment of pseudofoiliculitis barbae with 
the diode laser. J Cutan Laser Ther 1999;1:109. 

Pili Multigemini 
This rare malformation is characterized by the presence of 
bifurcated or multiple divided hair matrices and papillae, 
giving rise to the formation of multiple hair shafts within the 
individual follicles. It sometimes follows lines of Blaschko. 
Mehregan et al reported a patient with cleidocranial dysos- 
tosis and extensive pili multigemini over the heavily bearded 
chin and cheek areas.There is no treatment. 

Cambiaghi S, et al: Scanning electron microscopy in the diag- 
nosis of pili multigemini. Acta Derm Venereol 1995;75:170. 

Mehregan AH, et el: Pili multigemini. Br J Derrnatoi T999; 
100:315. 

Pili Bifurcati 
In this disorder, brfurcatron is found in short segments along 
the shafts of several hairs. Each branch of the bifurcation IS 
covered wrth its own cuticle. It has been seen in association 
wrtli the trisomy 8 mosaic syndrome. Pi11 biii~rcati differs 
from prli multigemini in which a single follicular matr~x 
produces two d~fferent-sized hair shafts with separate 
cuticles that do not [use again.Trrchoptilosis is clia~acterized 
by split drstal ends that are never surrounded by a complete 
cuticle 

Camacho FM, et al: The dlfferentfaces of pili bifurcati. A review. 
Eur J Derrnatol 2000;10:337. 

Trichostasis Spinulosa 
Trichostasis spinulosa is a common disorder of the hair 
follicles that clinically gives the impression of blackheads 
(Figs 33-21 and 33-22), but the follicles are filled with 
funnel-shaped, horny plugs wrthin which are bundles of 
vellus iiarrs (Fig. 33-23).The hairs are round at their proximal 
ends and shredded distallv. The disease occurs primary on 
the nose and forehead, but may also occur on the trunk and 

Battle EF Jr, et al: Laser-asslsted hacr removal for darker skrn be accompanied pruritus. 
types Dermatol Ther 2004,T'1:177 Tr~chostasrs spinulosa results from retention of telogen 

~ ~ ~ d ~ ~ ~ ~ ~ . ~ h ~ h  S: -rhe medical and sumical  therapy of hairs, which are derived from a single hair matrix. I t  is prim- 
pseudofoll~cul~tis barbae. Denatol Ther 2004;17:158. anly caused by a hyperkeratosis of the follicular infundi- 

Cook-Bolden FE, et al: Twlce-daily applications of benzoyl bulum, which leads to a partial obstruction of the folllcular 
perox~de 5%/clindamycin 1% gel versus vehicle in the treat- orifice and thus does not pemr t  shedding of small telogen 
ment of pseudofolliculitis barbae. Cutis 2004.73(6 Suppl):18. halls. 
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The plugs may be removed with hydroactive adhesive 
(Biore) pads. Keratolytics are also effective after using a wax 
depilatoly.The pulsed diode laser has been used successfully, 

I and application of 0.05% tretinoin solution, applied daily for 
2 or 3 months, may also produce satisfactoiy results. 

Eiston DM, et al: Treatment of trichostasis spinulosa with a 
hydmactive adhesive pad. Cutis 2000;66:77. 

Manuskiatti W, et at: Treatment of trichostasis spinulosa in skin 
phototypes Ill, IV, and V with an 800-nm pulsed diode laser. 

I Dermatol Surg 2003;29:85. 
Strobos MA, et al: Trichostasis spinulosa: itchy foliicuiar papules 

in young adults. h t  J Denatol2002;41:643. 

Fig. 33-21 Trlchostasls spinulosa. (Courtesy of Richard Vinson, MD) lnterminent ~ ~ i ~ - ~ ~ l l i ~ l ~  ~ ~ ~ t ~ ~ ~ h ~  
Birnbaum et a1 reoorted a disorder of the hair follicle leadine u 
to increased fragility of the shaft, with no ident~fiable bio- 
chemical disturbance. The prevalence of this disorder is 
unknown. 

Birnbaum PS, et al: Heredliable d~seases of the hair. Dermatol 
Clin 1987;5:137. 

Bubble Hair Deformity 
Bubble hain appear as areas oI han with altered texture. 
Fragility has been reported. The hairs may be curved or 
stra~ght and stiff. Small, bubble-like defects are found within 
the hair shafts on light and electron microscopy. The condl- 
tlon IS produced by overheating of wet hair with a mal- 
functioning hair dlyer, analogous to the popping of popcorn. 
All damp hair will develop bubbles of gas when exposed to 
high heat. 

Detw~ler SP, et al: Bubble halr. J Am Acad Dermatol 1994:30:54. 
Gummer CL: Bubble haw Br J Dermatol 1994:131:901. 

Fig. 33-23 
Trichostasis 
spinulosa. 

Hypertrichosis is an overgrowtl~ of hair not localized to the 
androeen-deoendent areas of the skin. Several forms exist. 
The excessive hair growth can be managed with bleaching, 
trimming, shaving, pluclung, waxing, chem~cal dep~latories, 
and electrosurgical epilation. Laser treatment with long- 
pulse Nd:YAG, diode, ruby, long- and short-pulse alexandrlte 
lasers, and Intense pulsed light sources can be effective. Slcin 
type must be cons~dered when choosing a laser system. 
The greatest expenence in dark skln types has been with the 
long-pulse Nd:YAG laser. 

Localized Acquired Hypertrichosis 
Dermal tumors, such as melanocytic nevi, smooth muscle 
hamartoma, meningioma, or Becker nevi, may have excessive 
terminal hair gmwth. Repeated irritation, trauma, occlusion 
under a cast, eczematous states, topical steroid use, linear 
melorheostotic scleroderma, lymphedema associated with 
filariasis, the Crow-Fukase (POEMS) syndrome, and pretihial 
myxedema may be other situations in which there is a local- 
ized increase in hair growth. Porphyrias generally show a 
localized hypertrichosis over the malar area, such as in 
porphyria cutanea tarda or variegate porphyria; however, in 
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Fig. 3524 Sacral hair tuft. (Courtesy of Brooke Army Medleal 
Center Teaching Hi@ 

the Gunther variety of erythropoietic polyhyria it may be 
generalized or more diffuse in nature. 

Localized Congenital Hypertrichosis 
Hypertrichosis cubiti (hairy elbows) consists of long vellus 
hair on the extensor surfaces of the distal third of the upper 
arm and the proximal third of the forearm bilaterally. It is a 
progressive, excessive growth of lanugo hairs that often begins 
in infancy; the hairs may reach a length of 1 0  cm. Later they 
become coarser, but regression has been observed during 
adolescence.lhere appears to be familial cases and a sporadic 
form. Short stature and some developmental abnormalities 
are present in some cases; however, there is no need for 
endocrine studies or  other evaluation. The condition appears 
to be of cosmetic significance only. 

Other causes of localized congenital hypertrichosis include 
congenital nevocytic nevi, anterior cervical hypertrichosis, 
and simple nevoid hypertrichosis. Localized hypertrichosis 
may be a sign of underlying spinal dysraphism when it occurs 
over the sacral midline (Fig. 33-24). 

Generalized Congenital Hypertrichosis 
(Congenital Hypertrichosis Lanuginosa) 
This *re type of excessive and generalized hairiness is a 
fully penetrant X-linked dominant trait. The entire body is 
covered with fine vellus hairs 2 to 10 cm long (Fig. 33-25). 
The scalp hair appears to be normal. Except for the palms 
and soles, all other areas are covered. Congenital hypertri- 
chosis lanuginosa may be associated with dental anomalies 
and gingival fibmmatosis. This type of hairiness has attracted 
considerable attention over the centuries. Hair removal by 
laser may be quite useful. 

Other cases of congenital generalized hypertrichosis 
may be secondary to drug ingestion by the mother.The fetal 
hydantoin syndrome is characterized by hypertrichosis, 
depressed nasal bridge, large lips, a wide mouth, and a short, 
webbed neck. The fetal alcohol syndrome includes hyper- 
trichosis, a small face, capillary hemangiomas, and physical 
and mental retardation. A case of generalized hypertrichosis 
and multiple congenital defects was reported by Kaler et a1 
in a baby born to a mother who used minoxidil throughout 
pregnancy. Fetal valproate syndrome is characterized by 
generalized hypertrichosis, sparing the palms and soles, 

Fig. 33-25 Hypertrichosis lanuginose. (Courtesy of Brooke Army 
Medical Center Teaching File). 

Fig. 33-26 Hypertrichosis lanuginose associated with an Internal 
malignancy (malignant down). 

coarse facies, gum hypertrophy, hypotonia, club feet and 
club hands, and abnormal dermatoglyphics. 

Generalized or Patterned Acquired 
Hypertrichosis 
These cases rnclude those caused by acquired hypertrichosis 
lanugmosa, those associated with various syndromes, and 
those secondaly to drug intake. Acqurred hypertrichosis 
lanuginosa (Fig. 33-26) is an ominous sign of internal 
malignancy. Syndromes associated with increased hair 
growth include l~poatrophic diabetes, stiff skin syndrome, 
Down syndrome, Rubenstein-Taybi syndrome, Laband 
syndrome, Cornelia de Lange syndmme, Hurler syndrome, 
Morogu syndrome, leprechaunism, Wrnchester syndrome, the 
Schynzel-Giedier syndrome, and hypertrichosis with acro- 
megalic features. Drugs associated with hypertrichosis include 
mmoxidrl, cyelosporin, diphenylhydantoin, diazoxide, strep- 
tomycin, pen~cillamrne, corticosteroids, danazol, psoralens, 
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hexachlorobenzene, PUVA, topical bimatoprost, topical 
steroids, and topical androgens. 

Antony FC, et al: Diffuse hypertnchosis and faun-tail naevus as 
cutaneous markers of splnal dysraphism. Ciin Exp Derrnatol 
2002;27.645 
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61 :321. 
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hair removal. J Dermatolog Treat 2003;14:243. 

Hart J, et al: Hypertnchosis of vellus hairs of the malar region 
aiter unilateral treatment with bimatoprost. Am J Ophthalmol 
200+137:756 

Hobbs L, et al: Synopsis oi laser assisted hair removal systems. 
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Marayiannis K8, et al: Efficacy of long- and short-pulse alexan- 
dnte lasers compared wlth an intense pulsed lhght source for 
epilatron: a study on 532 sites in 389 patients. J Cosmet Laser 
Ther 2003;5:140. 

Stoll C, et al: Multiple congenital malformations including 
generalized hypertnchosis with gum hypertrophy in a child 
exposed to valproic acid in utem. Genet Couns 2003,14:289 

Trueb RM: Causes and management of hypertnchosis. Am J 
Clin Dermatol 2002,3:617, 

Visser R, et al: Hypertnchosis cubitv two new cases and a wiew 
of the literature. Genet Couns 2002,13.357. 

Wendelin DS, et al: Hypertnchosls. J Am Acad Dermatol2003: 
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Zen PR, et al. Acromegalord faclal appearance and hyper- 
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Clin Dysmorphol2004;13.49. 

Clinical Features 
Hirsutism is an excess of terminal harr growth in women in a 
pattern more typical of men. Androgen-dependent growth 
areas affected include the upper lip, cheeks, chin, central 
chest, breasts, lower abdomen, and groin.This alteredgrowth 
pattern of the hair may be assouated w ~ t h  other signs of vili- 
Ilzation, which include temporal balding, masculine habitus, 
deepenrng of the voice, clitoral hypertrophy, and amenor- 
rhea.Acne is an add~tional sign of hyperandrogenism. 

Pathogenesis 
When vlrllization accompanies hirsutism, especially when 
progression is rap~d, a neoplastic cause is likely. In the absence 
oI vrrilizat~on, a neoplashc cause is extremely unlikely Most 
medically signdicant hirsutism 1s related to the polycystic 
ovarian syndrome (PCOS, hyperinsuhnemic hyperandrogen- 
ism with anovulation). In a shldy of 873 patients with 
medically significant hirsutism, PCOS was present in 82%. 
Idropathic h~rsutism was present in 4.7%, and 6.75% of the 
patients had elevated androgen levels and hirsutrsm with 
normal ovulation. 

Ethnic variation should be cons~dered when evaluating 
hinutism. Women of Southwest Asian, Eastern Eumpean 
and Soutbern European heritage commonly have fac~al, 
abdominal, and thigh hair; whereasAsian and Indian women 
generally have little terminal hair growth in these areas. 

In women, androgen brosynthesis occurs in the adrenal 
and ovary. Testosterone and the androgen precunor andm- 
stenedione are secreted by the ovary. The adrenal contrib- 
utions are preandrogens: dehydroepiandrosterone (DHEA), 
DHEA sulfate, and androstenedione.They requlre peripheral 
conversion in the skin and liver to testosterone. 

Testosterone is converted to d~hydrotestosterone, the 
androgen that promotes androgen-dependent hair growth, in 
the hair follicle by 5~-reductase. Receptor molecules ~n the 
end organ are necessary for binding and hormone action at 
that level. Because testosterone is normally bound to carrler 
molecules in the plasma at a 99% level, and it is the unbound 
testosterone that is active, the levels of free testosterone 
conrtlate with clinical evidence of androgen excess. 

Hlrsutism may result from excessive secretion of 
androgens from either the ovary or the adrenaI gland, 
The excessive secretion may be from functional excesses or, 
rarely, from neoplastic processes. Ovarian causes include 
polycystic ovary syndrome (PCOS, Stein-Leventhial 
syndrome), and a vanety of ovarian tumors, both benign and 
malxgnant. PCOS 1s defined by anovulation (fewer than nine 
periods a year or periods longer than 40 days apart) with 
clinical evxdence of hype~androgenism. Ovarian cysts are 
not requrred for the diagnosis, and laboratory and lmagrng 
studies are not requlred to establish the d~agnosls.The patho. 
genesis of PCOS may relate to insulin resistance with resultant 
elevated msulin levels leading to ovarian overproduction of 
androgens. Prevalence rates of PCOS for black and white 
women in the US are 8.0% and 4.8%, respectively. 

Ovarian tumors include unilateral benign microadenomas, 
amhenoblastomas. Leydig cell tumors, h~lar  cell tumors, 
granularltheca cell tumors, and luteomas are rare causes of 
hirsntism. In tumor-associated hlnutism, the onset a usually 
rapid, occurs with other signs of virilization, and begins 
between the ages of 20 and 40. 

Adrenal causes include congenital adrenal hyperplasia 
and adrenal tumors, such as adrenal adenomas and carcin- 
omas. The adrenogenital syndrome or congenital adrenal 
hyperplasia (CAH) is an autosomal-dominant disorder that 
may result from deficiencies of the following enzymes: 
21-l~ydroxylase (most common form), lip-hydroxylase, or 
3P-hydroxy steroid dehydrogenase. Ollset is ge~~erdlly in 
childhood, with ambiguous gerntalia, precocious growth, and 
virilism. Nonclassic (adult-onset) CAH may present with 
hirsutism. 

Pituitary causes include Cushing's disease, acromegaly, 
and prolactin-secreting adenomas. Prolactin-secreting micro- 
adenomas have a 20% Incidence of hirsutism and acne. 
Prolactin elevations may be seen in patients w ~ t h  PCOS. 
Other condibons in which prolactin levels may be elevated 
and that may lead to hinutism include hypothyro~dism, 
phenothiazine intake, and hepatorenal failure. 

Other causes of hirsutism inelude the exogenous rntake of 
androgens. End-organ hypersensitivity may be a mechanism 
in patients w th  a normal evaluation. Drugs such as minoxi- 
dil, diazoxide, corticostemids, and phenytoin, which have 
been reported to cause hirsutism, generally cause hyper- 
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the androgen-sensitive areas. 

Evaluation 
Most hirsutism is related to ethnic heritage or PCOS. 
21-Hydroxylase-deficient nonclassic adrenal hyperplasia, the 
hyperandrogenic insulin-resistant acanthosis nigricans 
syndromes, and androgen-secreling tumors are relatively un- 
common causes. A careful history and physical examination 
are essential. The histo~y should focus on onset and pro- 
gression, virilization, menstrual and pregnancy history, and 
familylracial background. Physical examination may reveal 
signs of Cushing's disease, hypothymidism, or acmmegak. Other 
signs to be evaluated are the distrihutioll of muscle mass and 
body fat, clitoral dimensions, voice depth, and galactorrhea. 

Laboratory evaluation is controversial. In the authors' 
opinion, testing is of value only when it affects management. 
If this is accepted, there is no mandatory hormonal testing 
for stable hirsutism in patients who have no signs of viriliza- 
tion. A diagnosis PCOS does not require laboratory 
confirmation. Determination of serum lipids and testing for 
glucose intolerance may be the most important laboratory 
evaluations in patients with PCOS as they have the greatest 
impact on management and long-term prognosis. When the 
history and physical examinalion suggest the possibility of 
a neoplasm, labo1;ltory evaluation should include a total 
testosterone leve1.A dehydroepiandrosterone sulfate level is 
commonly performed if an adrenal cause is suspected. A 
24-h urine cortisol is the gold standard for the diagnosis of 
Cushing's disease.Thyroid stimulating hormone (TSH), gmwth 
hormone, and somatomedin C levels are indicated if the 
history and physical examination suggest hypothyroidism or 
acromegaly. 

Dexamethasone suppression tests are recommended by 
some authorities, but the results often do not affect manage- 
ment. A baseline 17-hydmxyprogesterone and adrenocorti- 
cotropic hormone (ACTH) stimulation test can screen for 
late-onset CAH, but steroid replacement has not been 
proved to result in better outcomes than empiric treatment 
with antiandrogens. Baseline 17-hydmxyprogesterone may 
be normal in some women with nonclassic 21-l~ydroxylase 
deficiency, and ACTH-stimuation may result in overdiagnosis 
of the syndrome. An exaggerated 17-hydroxyprogesterone 
response to ACTH stimulation is common in PCOS at a 
pharmacologic dose (250 pg) but not at a physiologic dose 
(1 pg) of ACTH. An ovarian origin of hirsutism can be iden- 
tified by a buserelin test in 30% of patients with hirsutism 
and by dexamethasone in 22% of patients, but data proving 
that buserelin challenge results in better outcomes is laclcing. 
A prolactin level will screen for prolactin-secreting tumors, 
but will also lead to further expensive testing in many 
patients ultimately diagnosed with PCOS. A prolactin level 
should be obtained in any patient with galactorrhea, but is of 
limited value as a routine screening test for patients with 
hinutism alone. 

If signs of acromegaly, Cushing's disease, or virilization 
are present clinically, referral to an endocrinologist is recom- 
mended. The presence of major menstrual irregularities is 
also an indication for referral to an endocrinologist or gyne- 
cologist. Although 90% of women with hirsutism have an 
elevated testosterone level, elevations above 200 ngldL and 
rapid onset or progressive virilization suggest serious under- 

(>7000 ng/mL) suggests an adrenal neoplasm, and rmaglng 
of the adrenal gland is recommended. Many patlents wth 
late-onset congenital adrenal hyperplas~a will have normal 
screening DHEAS. Patients with prolactin levels above 
20 ng1mL should 11l~ewise be refelred for further evaluation 
w ~ t h  a MRI or CT scan. Polymorph~sms in the gene coding 
for sex hormone-binding glohulln have been Identified in 
some families wlth hirsutlsm, but such testlng does not affect 
management. 

Treatment 
Various forms of mechanical, chemical, and laser epilatron 
can be performed, as for hypertrichosrs. Spironolactone 
with various oral contraceptrves, cyprotemne acetate plus 
ethyniloestradiol, gonadotrop~n-releasing hormone agonrsts 
such as leuprollde and nafarelin, flutamide, finasteride and 
topical eflornithine have been used successfully alone 
and in varlous combinations to treat hinutism.The optimal 
combination and dosage remain to be determined. 
Rnasterlde at doses of 2.5 to 5 mglday has been shown to 
decrease halr number and diameter in women with 
hirsutism. The combination of spironolactone (100 mglday) 
plus finasteride (5 mglday) has been shown to be superior to 
spironolactone (100 mgJday) alone.An analysis of the current 
literature suggested that splronolactone alone (100 mg/day) 
a superior to finasteride alone (5 mglday) and low-dose 
cyproterone acetate alone (12.5 mglday for the first 10 days 
of a cycle) in the treatment of h1rsutism.A~ spironolactone is 
commonly used at a dose of 100 mg twice a day, further 
studies are needed comparing thls higher dose with other 
modes of therapy. In a prospective, randomized study of 
Diane 35 (cyproterone acetate (CPA) [2 mg] and ethinyl 
estradiol [35 pg]), Diane 35 plus spimnolactone, and 
spironolactone alone, all treatments were well tolerated. 
Combrnatlon therapy resulted m supenor measured endo- 
cnne responses, but the authors concluded that spironolac- 
tone alone was the most cost-effective treatment. The 
choice of an oral contraceptive (OC) 1s also controversial 
Third-genelation OCs result in a signlficant increase In sex 
hormone-hmdrng globulln and decrease m free testosterone, 
but both second- and third-generailon OCs are clinically 
effective in treating hirsutism.When flutamlde IS used, initlal 
treatment wlth 250mgfday is followed by a long 
maintenance treatment perlod using 125 mglday. 

Insulin sensitizers are being studied in the treatment of 
h~rsutism, parhcularly PCOS. The best data to date are lor 
metformin. Metformin therapy has been shown to control 
menstrual cycles and Improve fertilily in women with PCOS. 
It causes a decllne in testosterone and insulin levels. Oligo- 
menorrheic women wlth an increased luteinlzing hormone 
(LH)-to-folhcle-stimulat~ng hormone (FSH) ratio and lower 
testosterone levels respond best. Spironolactone (SO mglday) 
was superior to metformin (1000 mglday) in the treatment 
of hirsutlsm and menstrual cycle frequency in a study of 
82 adolescent and young women with PCOS. Doses of 
200 mglday are commonly used to treat hirsutlsm. At this 
dose, menstrual irregularities ~nduced by the drug are 
common, and it may be best used in combinat~on with an 
OC pill.Yasmin, wh~ch contains the pmgestogen dmsper~none 
has been shown to pmvlde good cycle control for women 
w~th  PCOS, with an improvement in acne but not in other 
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TRICHOMYCOSIS AXILLARIS 
One- to 2-mm discrete nodules attached firmly to the hair 
shafts of the axillary or pubic areas charackrize tr~cho- 
mycosis.The color of the nodules may be yellow (Fig. 33-27), 
red or black. Hyperhidrosis of the affected regions is usually 
present.A yellowish discoloiation of the axillae i s  sometimes 
noted. Large numbers of corynebacterium are p~esent in the 
concretions. 

Treatment with topical antibiotic preparations, such as 
topical clindamycin or erythromycin, or naftifine which has 
antibacterial properties, con~bined with any modality that 
wi l l  decrease the hyperhidrosts i s  effective, but shavlng is 
faster. 

Rosen T, et al: Naf~fine treatment of trlchomycosis pubis. Int J 
Dermatoi 1991;30567. 

Shelley WB, et al: Eledmnmicroscopy, histochemistry, and 
micmbioiogy of bacterial adhesion in trichomycosis axillaris. J 
Am Acad Dermatol1984:10.1005. 
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ASSOCIATED HAIR FOLLICLE DISEASES 
Pityriasis Amiantacea (Tinea Amiantacea) 
Thick, asbestos-lie (amiantaceous), shiny scales on the scalp 
characterize pityriasis amiantacea. The silvery-white or dull 
gray crusting may be locahzed or, less often, generalized over 
the entire scalp.The prodma1 parts of the hairs are mntted 
together by the laminated crusts (Fig. 33-28). There are no 
structural changes in the hair, but in some patches where the 
crusting is thick, there may be some purulent exudate wder 
the crust and temporary alopecia such as occurs after some 
cases of fumnculosis of the scalp. 

The cause is most often a secondary infection occuning 
in seborrheic dermatitis or psoriasis. In a prospective study 
of 85 patienw, psosoriasis was documented in 35% and an 
eczematous process suggesting seborrheic dermatitis os 
atopic dermatitjs mcurred in another 35%.linea capftis was 
the eventual diagrrosis in 13%. Staphylococcus was found in 
96.5% compared with 1S% of controls. The patient shauld 
shamuoo dailv or evew other dav with selenium sulfide %us- 

Trtchomycasln axillanres. (Courtesy oP Anthony 

Fig. 33-28 Tlnea amlantacea 

Folliculitis Nares Perforans 
Perforating foIliculitis of the nose is characterized by small 
pustules near the tip of the inslde of the nose. The lesion 
becomes crusted, and when the emst is removed it is found 
that the hlbous end of the affected vibrissa is embedded 
in the inspissated material. The affected hairs are typical of 
those dccurnng inside the nostril. Staphylococcus nureus 
may at times be cultured from the postules.The hair should 
be removed and antib~otic ointment such as mupiman 
applied. 

pension, or a tar or stemid-containing shampoo,for a couple 
of weeks. Prior application of peanut oil or a keratolytic a 
few houn before shampooing facilitates removal of the 
scales and crusts. With such debridement the pecondaly 
bacterial infection usually resolves without the need for oral 
antistaphylococcal therapy. 

White SW, et al: Pseudofoiliculit~ts vibri-e. Arch Demiatol 
is~i;i17:36a 

Abdd-Hamid IA, eta]: Pitynasls aminatacea: a olin~cal and etio- 
pathologic study of 85 patients. Int J Dermatol2003:42:260. 

Ring DS, et al: P~tyriasis am~antama. Arch DemtatOl 1993, 
12e:gm. 

Acquired Perforating Dermatosis 
Perforating follicul<tis, iCyrle's disease, and acqtrlj.ed 
perforafing collagenosis, are designations that have been 
supplanted by the more inclusive term acqutred perforatillg 
dennatosls. The condition is not uncommon and i s  often 
asociated with renal failure or diabetes or both. Between 
4% and 10% of dialysispatients develop umbillicated dome-. 
shaped papules on the legs, or less often on the trunk, neck, 
atms, or scalp, with ~ariable itchiness (Fig. 33-29A). Emly 
lesions may bc pustular; late lesions resemble prurigo nodu- 
Iaris hoth clinically and histologicaIIy'lAere is a certtral hyper- 
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Fay. rr-r= M antu o, ~ ~ ~ o i r e d  perforating disease in uremia. (Courtesy of Curl Samiaska MD) 

keratotic cone that projects into the dermis (Fig. 33-29B), 
so that when it is removed a pitlike depression remains. 
Usually the papules are discrete, but they may coalesce to 
form circinate plaques. Coalescing verrucous plaques are 
frequently seen, especially on the lower extremities. 
Icoebner's phenomenon may also be observed, in which case 
plaques or elevated venucous streaks are formed.The latter 
are seen primarily in the antecubital and popliteal spaces. 
Atrophic scars are seen on involution of these lesions. 

Histologically, the epidermis becomes edematous, the 
granular layer disappears, and parakeratosis develops. 
Eventually the epidermis becomes atrophic, with disruption 
of the sites over the papillae.Thmugh these sites necrobiotic 
connective tissue, degenerating inflammatory cells, and 
collagen bundles are extruded into a cup-shaped epidermal 
depression. 

The condition is felt to be a response to trauma, usually 
the scratching or  rubbing in response to the pruritus of the 
associated renal failure or dry skin. Other predisposing 
conditions reported include HIV infection, sclerosing cholan- 
gitis or  other liver diseases, hypothyroidism, hyperparathy- 
roidism, in areas of healed he~pes zoster, and as a reaction to 
laser hair removal. 

Ultraviolet treatment of either PUVA or UVB type helps 
the pruritus of renal disease and improves the perf or at in^ 
disorder. Hydration of the skin with-a soaking tub bath in 
plain water followed immediately (without drying) by 
triamcinolone ointment is also useful. Topical retinoic acid 
(0.1% cream), allopurinol, doxycycline, isotretinoin, and 
etretinate have been effective in flattening lesions. HIV- 
infected patients may respond well to thalidomide. The 
disease may remit promptly after renal transplantation. 
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42:Ell. 
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2004;150:614. 
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narrow band UVB. J Am Acad Derrnatol 2004;50:892. 
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infected man. J Am Acad Dermatol 1999;40:300. 

Rapini RP, et al: Acquired perforating dermatosis. Arch Dermatol 
1989;125:1074. 
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Dermatol2001:42:284. 

Reactive Perforating Collagenosis 
Reactive perforating collagenosis is an inherited condition 
characterized by pinhead-sized, skin-colored papules that 
grow to a diameter of 4 to 6 mm and develop a central area 
of umbilication in which keratinous material is lodged 
(Fig. 33-30). The discrete papules may be numerous and 
involve sites of frequent trauma such as the backs of the 
hands, forearms, elbows, and knees. The lesion reaches a 
maximum size of about 6 mm in 4 weeks and then regresses 
spontaneously in 6 to 8 weeks. 

It is believed that this is caused by a peculiar reaction 
of the skin to superficial trauma. Koebnerization is often 
observed.Young children are most frequently affected. Most 
reports support an autosomal-recessive mode of inheritance; 
however, a family in which it appeared to be inherited by 
autosomal dominance has been reported. 

No specific treatment is indicated, since the lesions invo- 
lute spontaneously.Tretinoin 0.1% cream may be effective. 

Kumar V, et al: Familial reactive perforating coilagenosis. J 
Dermatol 1998;25:54. 

Traumatic Anserine Folliculosis 
Traumatic anserine folliculosis is a curious gooseflesh-like 
follicular hyperkeratosis that may result from penistent 
pressure and lateral friction of one skin surface on another. 
Such friction is often caused by habitual pressure of elbows, 
chin or jaw, or neck, often while watching television. l b o -  
thirds of patients who develop this are atopic. 

Padilha-Gonalves A: Traumatic anserine folliculosis. J Demlatol 
1979;6:365. 

Erythromelanosis Follicularis Faciei et Colli 
Erythromelanosis follicularis faciei et colli is an erythema- 
tous pigmentary disease involving the follicles. A reddish- 
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perfomtlng 
collagenosis. 

brown, sharply demarcated, symmetrical discoloratlon 
involves the preauricular and maxillaly regions At times the 
pigmentation may be blotchy. In addition, follicular papules 
and erythema are present. Under diascopic pressure the 
reddish-brown am, containing telangiectases, becomes pale 
and the light brown pigmentation becomes more apparent 
Pityriasiform sealing and slight itching may occur. Keratosis 
pilaris on the arms and shoulders is frequently found. It 
preferentidly agects Asian patients. 

Histologzcally, a slight hypefieratasis occurs, with epi- 
dermal hyperpigmentation and dilation of the upper dermaI 
vessels.The hair follicles may be enlarged in the infundibular 
area and the sebacwus glands may be hypertmphic. A 
lymphocytic infflw'on surrounds the adnexa. 

Kim MG, et at: Quarlt~tiative h~stopathologo flnd~ngs of erythm- 
rneianosls folllculans taoeie et colli. J Cutan Pathol 2001; 
20:'160. 

Waify M, et al: Erythmmelanosis follicularis fac~ei et colli. Int J 
Dmatol lS194~3&643 

Disseminate and Recurrent 
lnfundibulofollieulitis 
Hitch and Lund described a disseminate follicular eruption 
on the torso of a black man that involved an the pilo- 
sebaceous structures (Eig. 33-31).The lesions were irregularly 
shaped papules pierced by a hair. They likened the eruption 
to cutis anserina viewed through a magnifying glass. 
The eruption is mildly pmritic at times, and is chmnk, with 
recurrent exacerbations.The papules are uniform, 1 or 2 mm 

Fig. a3-31 Disseminated infuidibuiofotliwlitis. 

in diameter, and involv& an the follicles in the affected areas, 
which am usually the upper trunk and neck, though the 
entire trunk and proximal extremities may be involved. 
Rarely, pustules may occur. 

Histologically, the infundibular portion of the follicles bs 
chiefly affected, and the lesions are inflammatory rather than 
hyperkalotic. Edema, lymphocytic and neutrophllic infiltra- 
tion, and slight fibroblastic infrltrntion surround the afEefected 
fnllicles. 

Treatment with isotretinoiu or PUVA may be effective. 

Aroni K, et al: Disseminate and recumt infudibul~WIiiculitis: 
response to isotret~noin. J Dwgs Dermatol 2004;3:434. 

Hqrnann WR: intundibulotdlbculitis of the neck. Cutis 2002; 
70A78. 

Ravlkumat BC, et al: Disseminate and recutrent infundibuiofolii- 
curitis: response to psaraten plus UVA therapy. lnt J Dermatol 
1999,38:75. 

Lichen Spinulosus 
L'Ifhen spinulosus (keratasis spinulosa) is a disease chiefly 
of children and is cka~acterized by minute Elifom horny 
spines, which pmtmde From follicular openings indq~ndent  
of any papules. The spines are discrete and grouped. Tha 
lesions appear in crops and are symmetrically distrlbuked 
over the trunlf, limbs, and buttocks (acne corne). There is a 
predilection for the neck, buttocks, abdominal wail, popliteal 
spaces, and the extensor surfaces of the arms. Little or no 
itching is present. 

Piistologic evaluatipn shows simpk mflammatory chnges 
and follicular hypel.kemtwis. The, lesions may respond to 
keratolytics and emollients, such as saliqlic acid, lactic acid, 
or urea @Is or ointments. 'Retinoin is another alternative, 
f i e  lesions tend ro involute at puberty. 

Friedman &I: Lichen s~inuiosug. J Am Acad Dsrmatol 19sO 
22261. 

Str~ckliing WA, et al: Spiny efupfmn on the nedk. Arch Dermatol 
2000;136:1165. 

Tiily JJ, et al: Uchenoid eruptions in ch~idren. J Am Acad 
Dermatol2004;51 :W6. 
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DISORDERS OF THE SWEAT GLANDS 

Hyperhidrosis 
Hyperhidros~s, or excesswe sweating, may be localized to 
one or several areas or it may be more generalized. True 
generalized hyperhidrosis is rare, and even byperh~dmsis 
caused by systemic diseases 1s usually accentuated in certain 
regions. 

Palmoplantar Hyperhidrosis (Emotional Hyper- 
hidrosisJ This type of hyperhidrosis is usually localized to 
the palms, soles orlor axillae (Fig. 33-32), and may he worse 
during warm tempelatures. Patients \nth palm and sole 
hyperhidrosis may also have axillary hyperhidrosis, but only 
25% of patlents wlth axlllary hyperhldrosis have palmo- 
plantar hyperhldrosis. The hands may be cold and show a 
dusky hue. The soggy keratin of the hyperhidrotic soles IS 
frequently affected by pitted keratolysis and has a foul odor. 
Sweating may be intermittent; in these cases anxiety, stress, 
or fear may trigger it. When sweating IS constant, usually 
emotion is not as important. 

Thls type of sweating can be autosomal-dominantly 
~nherlted. Its onset is in childhood for the palmar type and 
adolescence for axillary disease. It tends to improve with 
age. Sweat~ng typicalIy ceases durlng sleep. 

Gustatory Hyperhidrosis Certain individuals regularly 
experience excessive sweating of the forehead, upper lip, 
perioral region, or sternum a few moments after eating spicy 
foods, tomato sauce, chocolate, coffee, tea, or hot soups. 
Gustatory sweating may be id~opathic or caused by hyper- 
activity of the sympathetic nerves (Pancoast tumor or 
postoperatlvely). sensory neumpathy (diabetes mellitus or 
subsequent to zosler), parot~tis or parotld abscess, and surgery 
or injury of the parotid gland (auriculotemporal syndrome 
of von Frey). Frey syndrome occurs m one-third or more of 
patients following parotid surgery. Fortunately, only 10% of 
affected pat~ents requlre treatment. 

Other Localized Forms of Hyperhidrosis Localized 
sweating can occur over lesions of blue rubber bleb nevus, 
glomus tumors, hemang~omas (sudoriferous hemangloma), 
and in POEMS syndrome, Gopalan syndmme, complex 
regional pain syndrome, as a result of spinal cord tumors 
(especially when unilateral palmar hyperhidrosis is the 
complaint), and pachydermoperiostosis. 

Generalized Hyperhidrosis Febrlle d~seases, vigorous 
exercise or a hot, humid environment, such as a tropical 
milleu, may induce generalized hyperhidrosa. Hyperthyroid- 
ism, acromegaly, diabetes mellitus, pheochromocytoma, hypo- 
glycemia, salicylism, substance abuse, lymphoma, pregnancy, 
and menopause may also produce generalized hyperhidrosls. 
Additional causes of hyperhidrosis include concussion, 
Parkinson's disease, other d~sturbances of the sympathetic 
neivous system, and metastatic tumors producing a complete 
transectlon of the spinal cord. 

Treatment 
The therapy of genelalized hyperhidrosis is aimed at treating 
the underlying systemic disease.Virtually all cases of hyper- 
hidrosis seen by dermatologists are of the palmoplantar or 
axillary types, and the treatments discussed below relate 
primarily to these conditions. 

Topical Medication. Topical aluminum chloride or 
aluminum chlorhydroxide are the most commonly used agents 
for hyperhidrosis. For the axillae, application of a 10% to 
35% solution nightly to a very dry axilla (blown dry with a 
hair dryer) is usually very effective.To limit irritation, lower 
concentrations should be tried first.Also, it should be washed 
off in 6 to 8 h. Occlusion is usually not required.Baking soda 
may be used instead of deodorant. In palmar hyperhidrosis 
the application of aluminum chloride nightly, alone or 
occluded with plastic gloves, has produced good resulB for 
some patients but is less effective than thesame technique in 
the axilla. If topical treatment is effective when performed 
nightly, the frequency may be reduced to as little as once or 
twice a week with continued benefit.Topical formaldehyde 
and glutaraldehyde, which can sensitize and tan the skin 
respectively, are not routinely recommended. 

lontophoresis. Iontophoresis with plain tap water is an 
alternative for patients for whom topical treatments fail. It is 
frequently effective, using either a Drionic device or a fischer 
unit. Treatments generally require 20- to 30-min sessions 
each day or twice a day. Once response has occurred, treat- 
ments may be used intermittently (as little as once every 2 
weeks) for maintenance. Use of glycopyrrolate 0.01% and 
aluminum chloride 2% in the iontophoresis medium may 
hasten the response. 

Botulinum Toxin. Injection of Botox (botulinumA toxin) 
into 4 un' areas on the palms, soles, or axillae dramatically 
reduces sweating at the treated areas to at least 25% and 
often to less than 10% of baseline rates. Complications are 
rare but include some grip weakness when higher doses are 
used in the palms.This problem, the expense, and the painful 
injections limit its use in the palms and soles especially. The 
hypohidrosis continues for an average of 7 months, with 
some patients continuing to have substantial benefit at 16 
months after one injection. Repeated injections generally 
do not lose efficacy and result in similar response and 
complication rates. This fonn of treatment should be offered 
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modalities are considered. Frey syndrome remits for 1 to 1.5 
years in nearly every patient treated.This treatment may be 
considered for other rare forms of localized hyperhidrosis. 
Myobloc (botulinum toxin B) is also effective, but with more 
limited durztion of response. 

Internal Medication. The use of anticholinergic agents 
such as Pro-Banthine or glycopyrrolate may be helpful. The 
dosage of each is regulated by the patient's tolerance and 
response. Often, sweating is suppressed just as anticholin- 
ergic side effects reach intolerable levels, and this approach 
has to be abandoned. Side effects of acetylcholine-blocking 
agents may also cause or aggravate such conditions as 
glaucoma and convulsions.Tbe effects on sweating generally 
last 4 to 6 h, and many patients prefer to use the medication 
to ensure dryness for special occasions only rather than as 
continuous treatment. Other agents reported to reduce local- 
ized hyperhidrosis include diltiazem and clonidine. 

Surgical Treatment. Axillary hyperhidrosis may be 
effectively controlled by excision of the most actively sweat- 
ing portion of the axillary skin, followed by undercutting and 
subcutaneous resection of the sweat glands for 1 to 2 cm on 
each side of the elliptical excision.This procedure is virtually 
always effective. Alternatively liposuction removal niay be 
used. The most important preoperative consideration is the 
accurate mapping of the most active sweating areas of the 
axillae. The responsible eccrine glands are not necessarily 
located in the same areas as the axillary hair and are often 
in a reasonably limited area. Mapping may be performed 
with cobalt chloride or starch iodide. 

Upper thoracic sympathectomy has been found to be 
effective in excessive palmar sweating when all other 
measures have failed. Sympathetic denemation of the upper 
extremities is performed via endoscopy by resection of the 
second thoracic sympathetic ganglion. Acute surgical 
complications occur in less than 2% but include chronic pain, 
infection, pneumothorax, hemothorax, bleeding, pneumonia, 
and even death. Sweating of the hands is stopped 
completely. Only two of three patients are satisfied, however, 
since compensatory and gustatory hyperhidrosis occurs in 
more than two-thirds of patients.This may be severe and as 
debilitating as the original problem. Horner syndrome may 
rarely result. Endoscopic thoracic sympathetic block at T4 is 
being evaluated as another alternative. 
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Anhidrosis (Hypohidrosis) 
Anhidrosis is the absence of sweating. Hypohidrosis, or 
reduced sweating, is part of the spectrum oI these disorders. 
Dysfunction in any step in the normal physiologic process of 
sweating can lead to decreased or absent sweating. It may be 
localized or generalized. Generalized anhidrosis occurs in 
anhidrotic ectodermal dysplasia, miliaria pmfunda (tropical 
asthenia), Sjogren syndrome, hereditary sensory neuropathy 
(type IV) with anhidrosis, and in some patients with diabetic 
neumpathy, and multiple myeloma. Drugs such as quini- 
crine, topiramate, and zonisamide may cause liypohidrosis. 
Atopic dermatitis is frequently associated with reduced sweat- 
ing and pruritus when sweating is triggered. Patients with 
psoriasis may have similar symptoms, but less frequently. 

Anhidrosis with pruritus is a rare syndrome of young 
adults. Severe itching occurs whenever they are stimulated to 
sweat. No sweat is delivered to the skin surface, but when the 
body temperature is raised about 0.5" C, fine papules appear 
at each eccrine orifice. The associated pruritus is so severe 
that patients feel completely incapacitated and distracted. 
Cooling immediately resolves the symptoms. This may 
represent one form of tropical asthenia. The natural history 
is unknown, but spontaneous resolution may occur after 
several years. These patients are frequently misdiagnosed as 
having cholinergic urticaria. A patient with acquired 
anhidrosis was shown to have obsruction of the coiled ducts 
with an amorphous eosinophilic substance. 

Segmental anhidrosis may be associated with tonic pupils 
(Holmes-Adie syndrome); this is called Ross syndrome. 
Patients have heat intolerance and segmental areas of anhidro- 
sis on the t~unk ,  arms, or legs. Loss of deep tendon reflexes 
in the arms, trunk, and legs is consistently seen. Com- 
pensatory segmental hyperhidrosis of functionally intact 
areas may occur. A selective degeneration of the cholinergic 
sudomotor neurons is the hypothesized abnormality. 

Anhidrosis localized to skin lesions occurs regularly over 
plaques of tuberculoid leprosy.This is also tnle of segmental 
vitiligo (but not generalized type), in the hypopigmented 
streaks of incontinentia pigmenti, in lesions of syringo- 
lymphoid hyperplasia with alopecia and anhidmsis, and on 
the face and neck of patients with the rare Bazex's syndrome 



consishng of follxcular atrophoderma, basal cell carcmomas, 
and hypotriEhosis, an X-linked dominant disorder. 
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Bromidrosis 
Also known as ferid $went and malodorous sweating, 
bromidrosis is chiefly encountered in the axillae. Bacterial 
decomposition of apocrine sweat, producing fatty acids with 
distinctive offensive odors is considered to be the cause. 
Often, patients who complain of offensive axillary sweat 
actually have no offensive odor; the complaint represents a 
delusion, paranoia, phobia, or a lesion of the central newous 
system. Intranasal foreign body and chronic mycotic infec- 
tion in the sinuses are additional causes. True bmmidmsis is 
usually not recognized by the patient 

Rsh odor syndrome should be considered in patients 
presenting wlth complaints of offensive odor. It is caused by 
excretion of trimathylamine (which smells like rotten fish) in 
the eccrine sweat, urine, saliva, and other secretions. This 
chemical is produced from carnitine and choline in the diet 
and is normally metaboliued in th& liver. An autosomal- 
dominant defect in the ability to metabolize trimetbylamne 
because of a defect in flavin-containing monooxygenase 3 is 
the cause of this syndrome. Dietary reductton of foods high 
in camihne and choline is benefic~al. 

Anttbaeterial soaps and many commercial deodorants are 
quite effective in contmlliig axillary malodor. Fkequent 
bathing, changmg of underclothes, shaving of the axillae, and 
toptcal application of aluminum chloride (Drysol) are all 
helpful measures. Surgical removal of the glands is possible, 
as in ax~llary hyperhidrosis, but this is very rarely indicated. 

Plantar bromidrosis is produced by bacterial action on 
eccrine sweat-macerated stratum corneum. Hyperhidrosis is 
the chief associated factor, and pitted keratolysis is often 
present. Careful washing with an antibacterial soap and the 
use of dusting powders on the feet are helpful in eliminating 
bmmidrosis. Use of topical antibiotics, such as clindamycin, 
may be beneficial. Previously described measures to control 
plantar hyperhidrosis should be mstituted. 

Hernandez D, et al: Trirnethylamlnuria and a human FM03 
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Chromhidrosis 
Chromhidrosis, or colored sweat, n an exceedingly rare 
funct~onal disorder of the apocrine sweat glands, frequently 
localized to the face or axilla. It has been less often noted 
on the abdomen, chest, thighs, groin, genitalia, and lower 
eyelids. The colored sweat may be yellow (most common), 
blue, green, or black. The colored secretion appears in 
response to adrenergic stimuli, which cause rnyoepithelial 
contractions. Colored apocrine sweat fluoresces and is 
caused by lipofuscin. 

Eccrine cbrornhidrosis is caused by the coloring of the 
clear eccrine sweat by dyes, pigments, or metals on the skin 
surface. Examples are the blue-green sweat seen in copper 
workers and the "red sweat" seen in flight attendants from 
the red dye in the labels in life-vests. Brownish staining of 
the axillae and undershirt may occur in ochronosis. Bile 
secretion in eccrine sweat occurs in patients with liver failure 
and marked hyperbiliruhinernia. Small, round, brown or 
deep-gren macllles occur on the palms and soles 

Barankin B, et al: Bilateral facial apocrine chrornhidmsis. J 
Drugs Dermatoi 2004;3:184. 

Kanzaki T, et ai: Bile plgment deposition at sweat pores of 
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Wenzel FG. et at: Nonneoplastic disorder of the ecctine glands. 
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Fox-Fordyce Disease 
Fox-Fordyce disease is rare, occurring mostly in women 
during adolescence or soon afterward. It is characterized by 
conical, flesh-colored or gmyish, intensely pruritic, discrete 
follicular papules in areas where apocrine glands occur 
(Fig. 33-33). The axillae and areolae are the primary sites 
of mvolvement, but the umbilicus, pubes, labia majoza, and 

Fig. 33-33 Fox- 
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in affected areas, and hair density may be decreased. In some 
cases there is no itching. Ninety percent of cases occur in 
women between the ages of l3 and 35, but the disease may 
present postmenopausally or in males. Pregnancy invariably 
leads to improvement. 

Histologically, Fox-Fordyce disease is cl~aracterized by 
obstruction of the follicular ostia by orthokelatotic cells.An 
inflammatory infiltrate of lymphocytes surrounds the upper 
third of the hair follicles and upper dermal vessels. There is 
an associated spongiosis of the infundibulum at the site of 
entrance of the apocrine duct into the hair follicle. In one 
case, detached apoeccrine cells obstructed the duct. 

Treatment of Fox-Fordyce disease is diificult, and no form 
of therapy is universally effective. Estrogen therapy, usually 
in the form of oral contraceptive pills, is most uniformly 
effective.Topica1 tretiioin, topical and intralesional steroids, 
topical clindamycin solution, isotretinoin, and UV photo- 
therapy have all been effective in small numbers of patients. 
Excision or liposuction-assisted curettagemay be successful 
in axillary sites. 

, idradenitig 
Hidradenitis is a term used to describe diseases in which the 
histologic abnormality is primarily an inflammatory infiltrate 
around the eccrine glands. This group includes neutrophilic 
eccrine hidradenitis and idiopathic plantar hidradenitis 
(recurrent palmoplantar hidradenitis). 

Neutrophilic Eccrine Hidradenitis Ninety percent of 
patlents with neutrophilic eccrine hidraden~tis (NEH) have a 
malignancy. It has been described primarily in patients with 
acute myelogenous leulcemia; however, other leukemias, 
lymphomas, and uncommonly sohd tumors may be present. 
It usually begins about 10 days after the start of chemo- 
therapy. Whde the majority of patients have been treated 
w~th  cytarabine, it has not been uniformly linked to any 
chemotherapeutic agent and may occur in patrents who have 
not been treated. Granulocyte colony-st~mulating factor (G- 
CSF), imatinib mesylate, zivoduvine, acetaminophen, and 
vanous antibiotics have also been inlplicated as triggers for 
this neutrophihc dermatosis. 

The lesions are typically erythematous and edematous 
papules and plaques of the extremities, tnmk, face (peri- 
orbital), and palms (in decreasing frequency). Pigmentatiom, 
purpura, or pustules may be present withln the papules and 
plaques. Fever and neutropenla are often present. Histologi- 
cally, there 1s a dense neutrophillc infiltrate around and infil- 
trating eccrine glands. Necrosls of sweat glands may be present, 
wlth or without the inflammatory infiltrate. Syringo- 
squamous metaplasia may occur. This findrng can also occur 
In fibrosing alopecia, in bum scars, adjacent to various 
nonmelanoma skin cancers and lschemlc and surgical ulcers, 
in alopecia mucinosa, and in ports of radiatiol~ therapy. 

The lesions may recur with repeated courses of chemo- 
therapy, but many do not. Lesions resolve over 1 to 4 weeks 
(average, 10  days). Nonsteroidal anti-inflammatory drugs 
or oral corticostero~ds may hasten the heallng. Prophylactic 
administration of dapsone prevented recurrence in one 

Chae KM, et ai: Axillaty Fox-Fordyce d~sease treated wlth 
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Granulosis Rubra Nasi 
Granulosis rubra nasi is a rare familial disease of children, 
occurring on the nose, cheeks, and chin. It is characterized 
by dlffuse redness, persistent hyperhldrosis, and small dark 
red papules that disappear on diascopic pressure. The tip of 
the nose is red or violet.There may be a few small pustules. 
Hyperhidrosis precedes the erythema (Fig. 33-34).The t ~ p  of 
the nose is cold and is not infiltrated. The disease disappears 
spontaneously at puberty without leaving any traces. The 
cause is unknown. Histologically, blood vessels are dilated 
and there is an inflammatory infiltrate about the sweat ducts. 

Treatment is with local preparations for relief of the 
inflammation, and reassurance that with puberty there is 
usually involution of the process. 

patient. 
Infectlous neutrophilic hidradenitis may present as a 

recurrent, pruritic, papular eruption. Serrafia, Enterobncfer 
cloncne, Nocard~n, and S. aureus have been implicated, and 
appropriate antibiotics for bacterial agents are curatrve. 
Multiple HIV-infected patients have developed neutroph~hc 
eccrlne hldradenitit. The diaenosis is confirmed bv histolonrc 

Wenzel FG, et ai: Nonneopiastic disorder of the eccrine glands 
J Am Acad Dermatol 1998;38:1. 

Fig. 33-34 Early 
granulosa rubra nasi 
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evaluation and culture of affected tissue (surface cullures 
may not be adequate). 

Recurrent Palmoplantar Hidradenitis Recurrent 
palmoplantar hldradenitis is primarily a disorder of healthy 
children and young adults. Les~ons are primarily painful, 
subcutaneous nodules on the plantar surface, resembling 
erythema nodosum. Rarely, palmar lesions also occur. In 
some chlldren Pserrdonio~zas infection may be the cause 
(Pseudomonal hot foot, see Chapter 14). Children may 
present refusing to walk because of plantar paln.The condr- 
tion is typrcally recu~~rent, and may be triggered by exposure 
to wet shoes or cold, damp weather. The use of oral and 
topical steroidal preparations may be beneficial. 

Antonovlch DD, et al: Infect~ous eccifne hldradenltls caused by 
Nocardia. J Am Acad Dermatol 2004;50:315. 
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DISEASES OF THE NAILS 
Several general references are available that review a wide 
spectrum of nail changes. 
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Nail-Associated Dermatoses 
Numemus dematosrv are associated with characteristic, some- 
times specific, nail changes. Many are considered elsewhere. 

Lichen Planus of Nails The reported incidence of nail 
involvement in lichen planus varies from less than 1% to 
10%. Llchen planus of the nalls may occur without skin 
changes, but 25% with nail disease will havelichen planus at 
other locations. Although it may occur at any age, most 
commonly it begins during the fifth or sixth decade of life. 
The various nail changes are irregular longitudinal grooving 
and ridging of the nail plate, thinning of the nail plate, 
pteryglum formation (Fig. 33-35), shedding of the nail plate 
with atrophy of the nailbed, subungual keratosis, longitudi- 
nal erythmnychia (red streaks), and subungual hyperpigmen- 
tation. The plate may be markedly thmned, and at times 
distinct papules of lichen planus may involve the nailbed. 
'Ikenty-nail dystrophy (trachyonychia) may be the sole 
man~festation of lichen planus. 

The histologic changes of lichen planus may he evident in 
any individual nail constituent or a combination of them.The 
one most frequently involved is the matrix. 

Treatment is mostly unsatisfactory Intralesional injection 
of corticosterords may be of help in some patients. Digital 
neme blocks should be considered before infiltration of the 
matrix or nailbed,Topical cortimsteroids under polyethylene 
occlusive dressings are usually inadequate. Oral prednisone 

successful ~n some patients. Tosti et at reported that Lyplcal 
lichen planus of the nails in children lesponded to 0.5 to 
1 mgilcglmonth of intramuscular triamcinolone acetonide 
given for 3 to 6 months, until the proxlmal half of the nail was 
normahzed. Only two patients recurred during the follow-up 
period. While twenty-nail dystrophy was not treated, they 
spontaneously improved; those with idtopathrc atrophy of 
the nails were unchanged. (See Chapter 12 for add~tional 
therapeutic considerations.) 

De Berker, et al: Localized longitudinal erythmnychia Arch 
Derrnatol2004;140:1253. 

Kato N, et al: isolated lichen planus of the nails treated with 
etretinate. J Derrnatol 199%20:577. 

Perez Oliva N, et ak bchen planus of the nalis. Cutis 1993: 
52171. 

Scheinfeld NS: Trachyonyohia: a case report and review of manl- 
festations, associatwns, and treatments. Cutis 2003;71:299. 

Tosti A, et al: Naii iichen planus: clinical and pathologic study of 
twenty-four patlents. J Am Acad Derma?ol 1993;28:724. 

Tosti A, st al: Naii iichen pienus in chldren: clinical features. 
response to treatment and long term follow-up. Arch 
Dermatol 2001;137:1027. 

Psoriatic Nails Nail involvement in psoriasis 1s 
common, with reported incidences varying from 10% to 
78%. Older patients, those with active exacerbahons of 
disease, and in many studies patients with psonatic arthritii 
are more likely to express nail abnormalities. In thenail plate 
there may be pits (Fi. 33-36), or much less often, furrows or 
traasverse depressions (Beau's hnes), crumbling nail plate, 
or leukonychia, with a rough or smooth surface. Splinter 
hemorrhages are found in the nallbed, with reddish dis- 
coloration o l  a part or all of the nailbed, and horny masses. 
In the hyponychmurn, yellowish-green discoloration may occur 
in the area of onycholysis. Many studies find patients with 
psoriatic arthritis wdl often have psoriatic nail changes. 
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I .,. -- .- . ......, .---.A by psoiasis. 

The severity of nail disease may correlate with the severity 
of skin and joint disease. Pustular psoriasis may produce 
onycholysis, with lakes of pus in the nailbed or in the perio- 
nychial areas. Rarely, anonychia may result Other papulo- 
squamous diseases may affect the nails like psoriasis, with 
the exception of nail pitting. Reiter's disease, pityriasis rubm 
pilaris, Sezary syndrome, and acrokeratosis paraneoplastica 
produce as a rule hypertrophic nails with subungual 
hyperkeratosis. 

Successful systemic treatment of psoriasis will usually 
also improve or clear the nail changes. Methotrexate, PUVA, 
cyclosporin, the biologics, or acitretin may be effective. 
Psoriatic nail disease may be only one area involved; the 
eventual treatment options selected depend on the degree 
of cutaneous and nail involvement. (See Chapter 10  for 
additional information and therapeutic options.) All local 
therapies have limitations, and the condition is frequently 
mistaken for onychomycosis. Intralesional injection of triam- 
cinolone acetonide suspension, 3 to 5 mglmL, with a 30-gauge 
needle is frequently helpful. Digital nerve block facilites 
adequate injection. Topical 5-fluoroumcil (5 -N)  applied to 
the proximal nailfold has been reported to be effective. It is 
best to avoid the free edge of the nail when applying 5-FU 
as it may cause distal onycholysis. Topical cyclosporin and 
topica1 tazarotene 0.1% gel have also been reported to be 
helpful. Topical calcipotriol improves about 50% of patients 
with localized pustular psoriasis of the nails and may be used 
as a maintenance treatment after successful intervention 
with systemic retinoids. 

Cannavo SP, eta!: Treatment of psoriatic nails with topical cyclo- 
sporin. Dermatology 2003;206:153. 

de Jong EM, et al: Psoriasis of the nails associated with 
disability in a large number of patients: results of a recent 
interview with 1,728 patients. Dermatology 1996;193:300. 

Piraccini BM, et al: Pustular psoriasis of the nails. Br J Dermatol 
2001;144:1000. 

Salomon J,  et al: Psoriatic nails: a prospective clinical study, J 
Cutan Med Surg 2003;7:317. 

Scher RK, et al: Tazarotene 0.1% gel in the treatment of 
fingernail psoriasis. Cutis 2001;68:355. 

Williamson L, et al: Extended report: nail disease in psoiatic 
arthritis. Rheumatology (Oxf) 2004;43:790. 

Darier's Disease Longitudinal, subungual, red or white 
streaks, associated with distal wedge-shaped subungual kera- 
toses, are the nail signs diagnostic for Darier-White disease. 
Keratotic papules on the dorsal portion of the na~dfold clinically 

- - 

Fig. 33-37 Clubbing. (Courtesy of Lawrence Lleblich, MD) 

may resemble acrokemtosis verruclformn, but h~stologically 
have features of Darier's disease. Other nail findings mclude 
splinter hemorrhages and leukonychia. All of these findings 
are less pronounced on the toenails. 

De Berker DA, et al: Localized longitud~nal erythronychia. Arch 
Dermatol 2004;140:1253. 

Clubbing 
Clubbing is divided into two types: idiopathic and acquired, 
or seconda~y.The changes occur not only in the nails but also 
in the terminal phalanges.The nails bulge and are curved in 
a convex arc in both transverse and longitudinal directions, 
like a watch crystal.The eponychium is thickened.The angle 
formed by the dorsal surface of the distal phalanx and the 
nail plate (Lovibond's angle) is approximately 160'; however, 
with clubbing this angle is obliterated and becomes 180" or 
greater (Fig. 33-37). The soft tissues of the terminal phalanx 
are bulbous, resembling drumsticki.These tissues are mobile 
when pressure is applied over the matrix. 

Idiopathic clubbing is either of the isolated dominantly 
inherited type or of the pachydermoperiostosis type with its 
associated findings. Secondary (acquired) clubbing is usually 
a consequence of pulmonary, cardiac, thyroid, hepatic, 
or gastrointestinal disease. Typically, there is periostitis, 
with periosteal new bone formation in the phalanges, meta- 
carpals, and distal ulna and radius.This is called hype~hophic 
osteoarthropathy and is responsible for the painful clubbing. 
It typically occurs in men with bronchogenic carcinoma. Uni- 
lateral or asymmetrical clubbing may also occur, reported in 
cases of Takayasu arteritis and sarcoidosis. Solitary clubbing 
may be associated with a digital mucous cyst. 

Kaditis AG, et ai: Takayasu's arteritis presenting with unilateral 
digital clubbing. J Rheumatoi 1995:22:2346. 

Myers KA, et al: The rational clinical examination. Does this 
patient have clubbing? JAMA 2001;286:1972. 

Richter T, et al: Idiopathic clubbing of the fingers, pathogenetic 
mechanisms and differential etiologic diagnosis. Hautarzt 
1994;45:866. 

Shell Nail Syndrome 
Cornelius et a1 described a shell nail m association with 
bronchiectasis. The nail resembles a clubbed nail, but the 
na~lbed is atrophic instead of being a bulbous proliferation of 
the soft tissue. 

Cornelius CE: Shell nail syndrome. Arch Dermatol 1969;100:118. 

Koilonychia (Spoon Nails) 
Spoon nails are thin and concave, with the edges everted 
so that if a drop of water were placed on the nail, it would 
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Rg. 33-38 Koilonychia 

not run off (Fig. 33-38). Koilonychia may result from faulty 
iron metabolism and is one of the signs of Plummer-Vinson 
syndrome, as well as of hemochromatosis. Spoon nails have 
been observed in coronary disease, syphilis, polycythemia, 
and acanthosis nigricans. Familial £ o m  are also known to 
occur. 

Other associations include psoriasis, lichen planus, 
Raynaud's disease, sclerodenna, acromegaly, hypothyroidism 
and hyperthymidism, monilethrix, palmar hyperkemtoses, and 
steatocystoma multiplex. A significant number of cases are 
idiopathic. Manual trauma in combination with cold expo- 
sure may result in seasonal disease. Sherpas arenbetan people 
living in the Nepalese Himalayas who often serve as porters 
on mountain-climbing expeditions. Chronic cold exposure, 
in combination with hypoxemia, may contribute to the 
frequency with which koilonychia is observed among them. 

Gao XH, et al: Familial koilonychia. Int J Dermatol 2001;40:290. 
Murdoch D: Koilonychia in Sherpas. Br J Dermatol 1993; 

128:592. 

Congenital Onychodysplasia of the Index 
Fingers 
Congenital onychodysplasia of the index fingers is defined 
by the presence of the condition at birth, index finger 
involvement (unilateral or bilateral), variable distortion of 
the nail or lunula, and polyonychia, micronychia, anonychia, 
hemionychogryphosis, or malalignment (Fig. 33-39). It may 
also involve adjacent fingers, such as the middle fingers 
and thumbs. An underlying bone dysplasia may be present 
beneath the involved nail. Cases have occurred in an 
autosomal-dominant pattern; other proposed causes include 
in utero ischemia or exposure to teratogens. 

De Smet L: Congent~al oncychodystroplasia of the index finger. 
Genet Couns 2000;11:37. 

Pmis D, et al: Prevalence and new phenotypic and mdioioglc 
findings in congenital onychodysplasia of the index finger. 
Pediatr Dermatol 1999:16:201. 

Twenty-Nail Dystrophy (Trachyonychia) 
All 20 nails may become opalescent, thin, dull, fragile, and 
finely long~tudinally ridged (and as a result, distally notched) 
at any age from 1112 years to adulthood, although it is 
most commonly diagnosed in children. It can be idiopathic 
or caused by alopecia areata, psoriasis, lichen planus, atopy, 
ichthyosis vulgaris, or other inflammatory dermatoses. 

flg. 33-39 
Congenital 
onychodystrophy of 
the index finger. 
(Courtesy of James 
Fitzpatrick. MD) 

Familial £ o m  exist. In some cases spongiosis may be found 
on nail biopsy. Trachyonychia has also been reported asso- 
ciated with autoimmune processes such as selective IgA 
deficiency, vitiligo, and gmit-versus-host disease. Thus, 
twenty-nail dystrophy is caused by a heterogenous gmup of 
inflammatoty conditions. Childhood cases may resolve spon- 
taneously by the time the patient is 20 to 25 years of age. 

Grover C, et al: Longitudinal nail biopsy: utility in 20-nail 
dystrophy. Dermatoi Surg 2003:29:1125. 

Jerasutus S, at al: Twenty-nail dystrophy: a clinical manifestation 
of soonoiotic inflammation of the nail matrix. Arch Dermatol 
i990;1~6:1068. 

Scheinfeld NS: Trachyonychia: a case report and review of mani- 
festations, associations, and treatments. Cutis 2003;71:299. 

Tosti A, et al: Idiopathic trachyonychia (twenty-nail dystrophy): a 
pathological study of 23 patients. Br J Dermatol1994;131:866. 

Onychauxis 
In onychauxis the nails are thickened but without deformity 
(simple hypertrophy). Simple thickening of the nails may be 
the result of trauma, acromegaly, Darier's disease, psoriasis, 
or pityriasis rubra pilaris. Some cases are hereditaly. 

Treatment involves periodic partial or total debridement 
of the thickened nail plate by mechanical or chemical 
(40% urea paste) means. Matricectomy and nail ablation are 
options, as they are in onychogryphosis, congentital nail 
dystrophies, and chronic painful nails such as recalcitrant 
ingrown toenails or splits within the medial or lateral third of 
the nail. 

Baran R, et al: Matricectomy and na~l ablation. Hand Clin 2002; 
18:696. 

Bartolomel FJ: Onychauxis. Clin Podiatr Med Surg 1995;12:215. 

Onychogryphosis 
Hypertrophy may produce nails resembling claws or a ram's 
horn. Onychogtyphosis may be caused by trauma or peiiph- 
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(failure to cut the nails for very long periods). It is most 
commonly seen in the elderly. 

Some recommend avulsion of the nail plate with surgical 
destruction of the matrix with phenol or the CO, laser, d the 
blood supply IS good. 

Baran R, et ai: Matricectomy and nail ablat~on. Hand Clin 2002; 
18:696. 

Mohrenschlager M, et al: Onychogryphosis in elderly persons. 
Cutls 2001 ;68:233. 

Onychophosis 
A common findmg in the elderly, onychophosis is a localized 
or d~ffuse hyperkentotic tissue that develops on the lateral 
or proximal nailfolds, within the space between the nailfolds 
and the nail plate. It may involve the subungual area, as a 
direct result of repeated minor trauma, and most frequently 
affects the first and fifth toes. 

The use of comfortable shoes should be encouraged. 
The areas involved should be debrided and treated with 
keratolytics. Emollients are also helpful. 

Gohen PR, et ai: Geriatric nail disorder. J Am Acad Dermatol 
1992;26:521. 

Anonychia 
Absence of nails, a rare anomaly, may be the result of a 
congenital ectodermal defect, ichthyosis, severe infection, 
severe allergic contact dermatitis, self-inflicted trauma, 
Raynaud phenomenon, lichen planus, epidermolysis bullosa, 
or severe exfohahve diseases. Permanent anonychia has been 
reported as a sequel of Stevens-Johnson syndrome. It may 
also be found m assoc~ation with congen~tal developmental 
abnomalihes, such as m~crocephaly, and wide-spaced teeth 
(autosomal-recessrve mheritance), the autosomal-dominant 
Cooks syndrome (bilateral narl hypoplasia of dig~ts 1 
through 3, the absence of na~ls of d~gits 4 and 5 of the hands, 
total absence of all toenails, and absence or hypoplasia of 
the distal phalanges of the hands and feet), DOOR syndrome 
(deafness, onychoosteodystrophy, mental retardation), and 
the glossopalantine syndrome (abnormal mouth, tongue 
bemg attached to the tempommandibular~omt). 

A1 Hawsawi K, et al: Anonychia congenital totalis. Int J Dermatol 
2002;41:397. 

Nevin NC, et al: Anonychia and absencelhypoplasia of distal 
phalanges (Cooks syndrome): report of a second family. J 
Med Genet 1995;32:638. 

Ozdernir 0, et al: Total anonychia congenita. Genet Couns 2004; 
1543. 

Pall A, et al: Twentynail anonychia due to lichen pianus. J 
Dermatol2004;31:146. 

Onychoatrophy 
Faulty underdevelopment of the na~l  may be congenrtal or 
acquired. The narl is thinned and smaller. Vascular d~sturb- 
ances, epidermolys~s bullosa, lichen planus, Darier's disease, 
multicentric ret~culohisliocytosis, and leprosy may cause 
onychatmphy. It is also seen in congenital syndromes such 
as Apert, Goltz, Turner, Ell~s van-Creveld, nail-patella, dys- 

hypohidrotic ectodemal dysplasia, incontinentia pigment!, 
popliteal web, tnsomyl3 and tnsomy 18, and as a side effect 
of etretinate therapy. 

Al Hawsawi K, et al: Anonychia congenital totalis. lnt J Dermatol 
2002;41:397. 

Onychomadesis 
Onychomadesis is a per~odic id~opathic shedding of the n a ~ l  
beginning at its proximal end. The temporary arrest of the 
function of the nail matrix may cause onychomadesis. 
Neumlog~c disorders, peritoneal dialysis, and cutaneous 
T-cell lymphoma, Kawasakr's disease, pemphigus vulgarrs, 
drug allergy, and keratosis punctata palmans et plantar~s 
have been reported causes. It may appear as a periodic 
hding  in runners. Immobilizat~on from castrng for fmctures 
may cause onychomadesis and pyogenlc granuloma forma- 
tion. Medications such as antineoplastic agents and retinoids 
may cause onychomadesis also. 

Mehra A, et al: ldiopathlc famii~al onyohomadesis. J Am Acad 
Dermatol 2(100;43:349. 

Piraccini EM, et al: Drug-mduced na11 abnormalities. Am J Clin 
Dermatol2003;4:31. 

Tosti A, et al: Onychomadesis and pyogenic granuloma foliow- 
ing cast immobil~zation. Arch Dermatol 2001,137'231. 

Beau's Lines 
Beau's lines are transverse furrows that begin in the matrix 
and progress distally as the nail grows (Fig. 33-40). They 
are ascribed to the temporary arrest of function of the nail 
matrix. Although usually found to be bilateral, unilateral 
Beau's lines may occur. Various systemic and local traumatic 
factors may cause this. Some are childbirth, measles, 
paronychia, acute febrile illnesses, and drug reaction. 
When the process is intermittent the nail plate may resemble 
cordumy. They may result from almost any systemic illness 
or major injury, such as a broken hip. Shelley "shoreline" 
nails appear to be a very severe expression of essentially the 
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Fig. 33-42 Meuhke's lines. 
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same transient growth amst.They have been reporfed in all 
20 nails of a newborn. 

Kah. B-# et ak Transverse nail ridging (Beau's lines) and mugh 
nails after bone marmw transplantatmn. lnt J Dermatol 2004; 
43:77. 

Plraccini QM, ei al: Drug-induced nail abnormalities. Bm J Clln 
Dermatol2003;4:31. 

Half and Half Nails 
Half and half nails show the proximal portion of the nail 
whrte and the dmtal half red, pink, or brown, with a sharp 
line of demarcation between the t ~ o  halves (Fig. 33-41). 
Seventy percent of hemdlalysis patients and 56% of renal 
transplant patients have at 1-t one type of n a ~ l  abnormality. 
Absence of lunIa,splinter hemorrhage, and half and half nails 
were significantly mote common in hemodialysis patients, 
while leukonychia was significantly more common in trans- 
plant patient&. 

Saray Y, et al: Nail disorders in hemod~alysis patienis and rena 
transplant reclpments: a case control study. J Am Acad 
Dermatol 2004;50:197. 

Muehrcke's Lines 
Muehrcke described narrow whihite transverse bands occur- 
ring in pairs as a sign of chronic hypoalbuminenlia.The lines 
may resolve when serum albumin is raised to or npar normal 
(Fig. 33-42). Unlike Mees' lines, the disturbance appears to 
be in the nailbed, not in the nail plate. Similar lines havc 
been reported m patients with normal aIbumin levels who are 
receiving chemotherapy. In a case of unilateral Muehrcke's 
lines associated with trauma, it was suggested that edema 
effects this change by inducing microscopic separation of the 
normally tightly adherent nail from its bed. 

Fig. 33-43 Teny nails. 

Alam M, ei ai: Muehmkeb llnes in a heart transplant recipient. J 
Am Acad Dermatol2001;44:316. 

Fawcett RS, at al: Nail abnormalities: clues to smtemrc disease. 
Am Fam Physician 2004:15:1417. 

Feldman SR, et al: Unilateral Muehrcke's irnes following trauma. 
&oh Dematol1989;125:133. 

Mees' Lines 
Mew descnbed single or multipIe &te transverse bands in 
1919 as a sign of inorganic anenie poisoning.They have also 
been reported in thallium poisoning, septicemia, dissecting 
aortic aneurysm, parasitic hiections, chemotherapy, and 
both amte and chronic renal failure. 

Hall AH: Chronic arsenic poisonmng. Toxicol Lett 2002:128:69. 
Hepburn MJ, etal: Mees' llnesin apatcentwith muitiple paras~iic 

infections. Cutis 1997;59321. 
Quecedo E, etal; Mees' lines: a clue for the diagnosis of arsenic 

poisantg. Rrch Dematd 1996;132:349. 
Uede, K, et al: Skin manifestations ~n acute arsenic polsonirrg 

from the Wakayama curry-poisoning inc~dent, Br J Dermatol 
2003;149:757. 

Terry Nails 
InTerry nads the distal 1 to 2 mm of the nail shows a normal 
pick color (Fig. 33-43), the entire nail plate or prox~mal end 
has a white appearance as a result of telangieztases in the 
nailbed. These changes have been noted h 25% of hospital- 
ized patients, most commonly those with cirrhosis, chronic 
congestive heart failnie, and adult-onset diabetes, and in 
very elderly patients. 

Uolzberg M, et at; Terry's nails: revised definltlon and new 
correlations. Lanoet 1984:1:896. * 
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Fig. 33-44 Onychoschizia. 

Onychorrhexis (Brittle Nails) 
Brittleness with breakage of the nails may result from exces- 
sive strong soap and water exposure, nail polish remover, 
hypothyroidism, anorexia or bullemia, or after oral retinoid 
therapy. It affects up to 20% of the population. Fragilitas 
unguium (nail fragility) is part of this process. In a series 
by Hochman et al of 35 patients h a t e d  with B-complex 
vitamin biotin, 63% showed clinical improvement. The nail 
plate thickness in patients treated with biotin increases in 
thickness by 25%. Daily application of white petrolatum 
may also be helpful. 

-- - - 

Hochman LG, et al: Brittle nails: response to daily biotin supple- 
mentation. Cutis 1993;51:303. 

Scher RK, et al: Brittle nails. Semin Dermatol 1991;10:21. 
Uyttendaeia H, et al: Brittle nails: pathogenesis and treatment. J 

Drugs Dermatol2003;2:48. 

Onychoschizia 
Splitting of the distal nail plate into layers at the free edge 
(Fig. 33-44) is a very common problem among women and 
represents a dyshesion of the layers of keratin, possibly as a 
result of dehydration. Longitud~nal splits may also occur. 

Nail polish should be  discontinued; nail buffing can be 
substituted. Frequent application of emollients may be help- 
ful. Biotin has also been shown to be effective in doses up to 
2.5 mglday. 

Wallis MS,  et al: Pathogenesis of onychoschizia (lamellar 
dystrophy). J Am Acad Dermatol 1991;24:44. 

Stippled Nails 
Small, pinpoint depressions in an otherwise normal nail 
characterize this type of nail change. This may be an early 
change seen in psoriasis. Stippled nails are also seen with 
some cases of alopecia areata, in early lichen planus, psoria- 
tic or rheumatoid arthritis, chronic eczematous dermatitis, 
perforating granuloma annulare, and in some individuals 
with no apparent disease.The deeper, broader pits are more 
specific for psoriasis or Reiter syndrome. The pitting in 
alopecia areata tends to be shallower and more regular, 
suggesting a "Scotch plaid" (tartan) pattern. 

- 

Tost! A, et ai: Prevalence of nail abnormalities in children with 
alopecia areata. Pediatr Dermatol 1994;l 1:12. 

nails. 

Racquet Nails (Nail en Raquette) 
In racquet nails, the end of the thumb is widened and 
flattened, the nail plate is flattened as well, and the distal 
phalanx is abnormally short (Fig. 33-45). Racquet nails occur 
on one or both thumbs and are apparently inherited as an 
autosomal-dominant trait. 

Baran R, et al: Baran and Dawber's d~seases of the nalls and 
their management. Oxford: Blackwell Sclentitic, 2001. 

Chevron Nail (Herringbone Nail) 
This entity appears to be a rare transient fingernail ridge 
pattern of children.The ridges arise from the proximal nail- 
fold and converge in aV-shaped pattern toward a midpoint 
distally. 

Pany EJ: Chevron naiwherringbone nail. J Am Acad Dermatol 
1999;40:497. 

Zaiac MN, et al: Chevron nail. J Am Acad Dermatol 1998;38:773. 

Hapalonychia 
Softened nails result from a defect in the matrix that makes 
the nails thin and soft so that they can be easily bent. This 
type of nail change is attributed to malnutrition and debility. 
It may be associated with myxedema, rheumatoid arthritis, 
anorexia, bullemia, leprosy, Raynaud phenomenon, oral 
retinoid therapy, or radiodermatitis. 

Baran R, et al: Baran and Dawber's Diseases of the nails and 
their management. Oxford: Blackwell Scientific, 2001. 

Platonychia 
The nail is abnormally flat and broad. It may be seen as part 
of an autosomal-dominant condition in which multiple nail 
abnormalities are present in many members of a large family. 

Hamm, H,  et al: Isolated congenital nail dysplasia: a new auto- 
somal dominant condition. Arch Dermatol 2000;136:1239. 

Nail-Patella Syndrome (Hereditary 
Osteoonychodysplasia, Fong Syndrome) 
Nail-patella syndrome comprises numerous anomalies and 
is characterized by the absence o r  hypoplasia of the patella 
and congenital nail dystrophy.Triangular lunulae are charac- 
teristic (Fig. 33-46). Other bone features are thickened 
scapulae, hyperextensible joints, radial head abnormalities, 
and posterior iliac horns.The skin changes may also include 
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Flg. 33-47 Onychophagia. 
Fig. 33-46 Na~l-patella syndrome. (Courtesy of Marshall Guill, MD) 

webbing of the elbows. Eye changes such as cataracts and 
heterochromia of the irrs may also be present. Hyperp~gmen- 
tation of the pupillary margin of the iris ["Lester iris") is a 
characterishc findmg in about half the cases.These patients 
may exh~bit glomerulonephntis with urinary find~ngs of 
albuminuria, hematuria, and casts of all kinds, especially 
hyaline cash. They may be predisposed to developing 
hemolytic-uremic syndrome. Forty percent of patients have 
renal dysplasja, and 25% suffer from renal failure. It 1s an 
autosomal-dominant trait localized to chromosome 9q34.1. 
Limb and kidney defects seen in LLM-homeodomain protein 
Lmxlb mutant mice are similar to those present in patients 
w~th  nail-patella syndrome. Mutations of the human LMXlB 
gene result in t h ~ s  syndtome. 

Eongets EM, et a(: Na~Cpatella syndrome. Overview on clinical 
and molecular findings. Pedlatr Nephml2002:17:703. 

Buddln D, et al: What syndrome Is this7 Naii-patella syndrome. 
Ped~atr Dermatol 2002;19:454. 

Schulz-Butulis BA, et al: Nail-patella syndrome 2003;49:1086. 
Sweeney E, et a\: Na~l patella syndrome. J Med Genet 2003; 

40:153. 

Onychophagia 
Nail bit~ng (Fig. 33-47) is a common compulsive behavior 
that may markedly shorten the nall bed, sometimes damages 
the matrix, and leads to pterygium formation. It is a difficult 
habit to cure. 

If there 1s strong motivation, habit reversal training 
with awareness training, competing response training, and 
social support may help. Psychopbarmacologic intervention 
wibh medications, such as  fluoxetine, or hypnosis are other 
options. 

Stein DJ, et al: Dermatology and cond~t~ons related to obsessive- 
compulsive disorder. J Am Acad Dermatol 1992;26.237. 

Twohig MP, et al: Evaluating the efficacy of hablt reversal. com- 
parison with a placebo control. J Clin Psychiatry 2003;64:40. 

Onychotillomania 
Onychotillomania 1s a compulsive neurosis in which the 
patient picks constantly at the nails or tries to tear them off. 
Lilce oncyhophagia, this obsessive-compulsive disorder may 
be treated by biofeedback, cognitive-belavioral methods, 
hypnosis, or psychopahamacologic agents. 

lnglese M, et al: Onychotillooman~a. Gutis 2004;73:171. 
Shenefelt PH. Biofeedback, cognitive-behaworal methods and 

hypnosis in dermatology. Dermatoi Ther 2003:16:114. 

Onycholysis 
Onycholysis is a spontaneous separation of the nail plate, 
usually beginning at the free margln and progressing 
proximally. Rarely, the lateral borders may he involved, with 
spread confined to these. Less often separation may begin 
proximal to the free edge, m an oval area 2 to 6 mm broad, 
with a yellowish-brown hue ("011 spot"); this is a lesion of 
psoriass, as is often the case with ordenary onycholysis.The 
nail itself is smooth and Firm w ~ t h  no inflammato~y reaction. 
Underneath the n a ~ l  a discoloration may occur from the 
accumulation of bacteria, most commonly Pseudoazonas, or 
yeast, most commonly Caizdida. Color changes, such as 
green, a result of pyocyanin from Pseudomolzas, black, or  
blue may be seen. One or more nails may be aIfected. 

Onycholysts 1s noted most commonly in women, probably 
secondary to traumat~cally Induced separation. It is common 
in pabents with hand dermatit~s. Kerat~nizat~on oi the d~stal 
nailbed, chronic exposure to imtants, untreated dermatitis, 
and secondary infection with Candida albzcans are potential 
reasons for the failure of the nail to reattach itself. 

System~c causes are many: hyper- and hypo-thyroidism, 
pregnancy, polphyria, pellagra, and syphilis. Onycholysis has 
also been associated with atopic dermatitis, eczema, lichen 
planus, congenital abnormalities of the nails, trauma induced 
by clawing, pinching, stabb~ng (manicuring), and foreign- 
body implantat~on. It may be caused by mycotic, pyogenic, 
or viral (herpes) infections. Women should be checked for 
vagmal candidias~s, because that anatom~c location may be 
the source of the infection opportunistically lnvadrng and 
aggravating onycholysis. Chemical causes may include the 
use of solvents, nail polrsh base coat, nail hardeners contain- 
ing formalin derivat~ves, artificial fingernails, and allerg~c or 
irritant contact dermat~tis from their use. Rarely, photo- 
onycholysis may occur during or soon after therapy wlth 
tetiacycline derivat~ves, psoralens, fluoroquinolones, or 
chloramphenicol, and subsequent exposure to sunlight. 1 
Chemotherapeutic agents and systemic ret~noids may induce 
onycholysis. On rare occasions it may be a sign of metastas~s. 
Autosomal-dominant hereditary forms are also known. 

Trauma and chemical lrntants should be completely 
avoided and the nailbed should be kept completely dly.'Ihe 



788 DISEASES OF THE SKIN APPENDAGES 

affected portion of the nail should be kept clipped away 
Drying hy exposing the nailbed in this way will rid the area 
of Pseudoinonas and assist greatly in eliminating Candida. 
For additional treatment options, refer to the text on the 
specific cause (see Chapter 14  for Pseudomonas, Chapter 15 
for Caizdida, and Chapter 10  for psoriasis). 
- - - - ~ ~ 

Baran R, et al: Photoonycholysis. Photodermatol Photoimmunol 
Photomed 2002;18202. 

Daniel CR I l l ,  et al: Managing simple chronic pamnychia and 
onycholysis with ciclopirox 0.77% and an irritant-avoidance 
regime. Cufis 2004;73:81. 

Daniel CR I l l :  Onycholysis: an overview. Semin Dermatol 1991; 
10:34. 

Daniel CR i l l ,  et al: Chronic pamnychia and onychoiysis: a 
thirteen-year experience. Cutis 1996;58:397. 

Lamberi D, et al: Distal phaiangeal metastasis of a chondm- 
sarcoma presenting initially as  bilateral onychoiysis. Clin Exp 
Dermatoi 1992;17:463. 

Piraccini BM, et al: Drug-induced abnomlalities. Am J Clin 
Dermatol 2003;4:31. 

Median Nail Dystrophy (Dystrophia Unguis 
Mediana Canaliformis, Solenonychia) 
Median nail dystrophy consists of longitudinal splitting or 
canal formation in the midl~ne of the nail. The split, wh~ch 
often resembles a fir tree, occurs at the cuticle and proceeds 
outward as the n a ~ l  grows (Fig. 33-48). Trauma has been 
suspected of being the ch~ef cause, however, many of these 
cases will persist for years even w ~ t h  scrupulous avoidance 
of trauma. The deformity may result from a papilloma or 
glomus tumor in the n a ~ l  matrix, forcing the production of 
a structure like a tube (solenos) d~stal to it. Familial cases and 
an onset with i s o t ~ t ~ n o i n  therapy are other associat~ons. 

Griego RD, et al: Median nail dystrophy and habit tic deformity: 
are they different forms of the same disorder7 lnt J Dermatoi 
1995;34:799. 

Sweeney SA, et al: Familial median canaiiform nail dystrophy. 
Cutis 2005;75:161. 

Pterygium Unguis 
Pteryg~um unguls forms as a result of scarnng between the 
proximal nailfold and matrix. The classic example is lichen 
planus It has been reported to occur as a result of sarcotd- 
os~s  and Hansen's disease. Peripheral c~rculatory disturb- 
ances may also be causative. 

R~chert BJ. et al: Pterygium of the nail. Cutis 2000:66:343. 

Pterygium lnversum Unguis 
Pterygium inversum unguis is characterized by adherence of 
the distal portion of the nailbed to the ventral surface of the 
nail plate (Fig. 33-49).The condition may be present at birth 
or acquired and may cause pain with manipulation of small 
objects, typing, and close manicuring of the nail. It is a condi- 
tion resulting from the extension of the zone of the nailbed 
that normally contributes to the formation of the nail plate. 
This eventually leads to a more ventral and distal extension 
of the hyponychium.The most common forms of pterygium 
inversum unguis are the acquired secondary forms caused by 
systemic connective tissue diseases, particularly progressive 
systemic sclerosis and systemic lupus erythematosus. If a 
curved nail is present on the fourth toe only as a congenital 
lesion, this is an entity unto itself and occurs as an autosomal- 
recessive trait. 

Caputo R, et ai: Pterygium lnversum unguis: report of 19 cases 
and review of the literature. Arch Dermatol 1993;129:1307. 

Yotsumoto S, et al: Curved nall of the fourth toe. J Am Acad 
Dermatol 1999:40:123. 

Hangnail 
Hangnail is an overextension of the eponychium (cuticle), 
which becomes split and peels away from the proximal or 
lateral nailfold. These les~ons are pa~nful and annoying, so 
that penistent cuticle bit~ng frequently develops. Trimming 
these away with scissors is the best solution.l"ne use of emol- 
lient creams to keep the cuticle soft is also recommended 

Lee HJ, et ai: Minor cutaneous features of atopic derrnatltls in 
South Korea Int J Dermatol 2000:39.337. 

Pincer Nails 
Pincer nails, trumpet nails, or omega (from the shape of 
the Greek letter) nails are alternative terms for a common 
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toenail disorder in which the lateral edges of the nail slowly 
approach one another, compressing the nailbed and under- 
lying dermis (Fig. 33-50]. It may less often occur in the 
fingernails and is surprisingly usually asymptomatic, It nxay 
be an autosomaI-dominantly inherited con&tion or acquised 
after trauma, Kawasaki's disease or u5e of P-blocken 

Some treatment success has been obtained with t ' e  use 
of commerctal plostio braces after flattening of the nail. 
Urea ointment under occlusion, or chemical matricectomy 
with phenol and surgical nailbed repair has also been 
reported to be effective. 

Wtanci S, et al: Plncer nail deformity: inhented and caused by 
a beta-blocker. Int J Dermatol200k.4a.316. 

Klm KD. et al: Surgical pearl: nail plate separation and splint 
fixation-a new non-invasiva treatment of pincer nails. J Am 
Acad DerrnatDl2DD34tk791. 

Onychocrypt~sis (Unguis lncarnatus, 
lngrown Nail) 
Ingrown toenail 1s one of the most frequent nail complaints. 
It occurs chiefly on the great toes, where there is an excessive 
lateral nail growth Into the nailfold, leading to this painful, 
inflammatory conditionl'he lateral margin of the nailacts as 
4 foreign body and may cause exuberant granulation tissue. 
Ungms incamatus may be caused by wearing impmperly 
fitting shoes and by improper trimming of the nail at the 
lateral edges SO that the anterior partion cuts into the flesh 
as it grows distally. Drugs such as isotretinoin, lamiwdine, 
and indinavir may induce periungual granulation tissue 
mimicking onychocryplosis. 

Treatment in mild cases with insertion of a cotton pad, 
dental floss or a flexible plastic tube beneath the distal 
comer of the offending nail may make surgery unnecessary. 
When surgical intervention is necessaly, simple removal of 
the lateral portion oE the nail plate can pmduce significant 
relief. Another simple opemtion involves removal of the 
overhanging lateral nailfold so that the natl does not cul into 
it. When healed, the nail edge resembles khai of the thumb, 
and an excellent functi~nal result occurs. The nail is not 
altered, since it is not touched.With the pal%ent under local 
anesthesia (and with use of a rubber band tourniquet or 
infiltration of the prox~mal nailfold for hemostasis), a limear 
incision is made at the edge of the lateral nailfold perpendi- 
cular t o  the nail plate. A convex incisin is made in a 
Curv~linear plane parallel to the nailbed to meet the initial 
incision.The involved wedge of tissue is removed.The lateral 

flap is then appmximated by one or two sutures and a 
petrolatum gauze dressing is applied. Healing is complete in 
I 0  to 14 days. 

Wrtial or complete nail avulsion with ablation of the nail 
matrix will prevent recurrence. Ablation can be accom- 
plished surgically, with phenol, 10% sodium hydroxide, or  
with a C& laser. When phenol is used, the pmximal nailfold 
rrhould be inciscd and reflected to avoid burning the nailfoId. 
As an alternative, it can be l d t  in place and injected with a 
corticosteiteroid to reduce the subsequent tnflammation. 
Liquid nitrogenspray 'tO the area of ttssue and nail involved 
for a freeee time of 20 to 30 s has been snc-ssful in some 
patients, but may be painful and is reserved for patients in 
whom other surgical approaches are not appropriate. 

Akasakal AB, et al: DeGompression for the management of 
Onychoclyptosis. J Dermatolog Treat 2004:15:108. 

Andreassi A, et at: 'segmental phenolization for the treatment of 
lngmwing toenails J Dermatolog Treat 2004:15:179. 

Round~ng C, et al: Surgieal tmatments for ingmwlng toenalls. 
Cochrane Database Syst Rev 2000;CDOOIS41. 

Kim YJ, et al: Nailsplinting technique for ingrown nails. 
Dermatol Surg 200329;745. 

Ozdemir E, et al: Chemical matricectomy with 10% sodium 
hydmxide for me treatment of ingrowing toenails. Dermatol 
Surg 2004,30:26. 

Persrchetti P, el al: wedge excision of the nail fold in the treat- 
ment of Ingrown toenail. Ann Plast Surg 2004;52:617. 

Woo S-H, e t a :  Surg~ca pear.: nai. edge separation w:th dental 
floss for ingrown toenalls. J Am Acad Dermatol2004;50:939. 

NAIL DISCOLORATIONS 
Leukonychia or White Nails 
Four forms of white nails are recognized: Ieukonychia 
punctata, leukonychia striata, lwkonychia partial~s, and 
leukonychia totalis. The punctate variety is common m 
completely normal persons with otherwise nomal nails. 
Symmetrical sympathetic punctate leukonychia in contra- 
lateral or adjacent nails following a m e n t  episode of trau- 
matlc leukonychia has been described. Leukonychia striata 
(Fig. 33-51) may be hereditary ar of traumatic or system~c 
origin. Fartial leukonychia may occur with tuberculosis. 
nephritis, Hodgkm's disease, chilblains, metastatic 
carcinoma, or leprosy, or be idiopathic 

Leukoaychia totalis may be hereditary and is of a simple 
autosomafdomiriant type. It may also be associated with 
typhoid fever, leprosy, cirrhosis, ulcerative colitis, nail biting, 
use of emetine, cytostatic agents, and trichinosis. Leukonychia 
may result fmm abnormal keratinization, with pemdence of 
keratohyalin granules in the na~t  plate. 

A syndrome comprising leukonychia totalis, multiple 
sebaceous ~ysts, and renal calclrl~ in several generations has 
been reported. Other reports have linked total leukonycbia 
with deafness, or with ko~lonychia; however, it is most oikn 
inherited or is an isolated finding. 

Claude1 CU, et al: Idiopathic ieukonychla total~s and partiails in a 
12-year-old patient. J Am Acad Dermatol 2001;44.379. 

Zaun H: Leukonychias. Semln Dermatol 1991;1D:17. 
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. , J. 33-5. flg. 33-52 
Leukonychla strlata Zidovudme-Induced 

hyperplgmentation 
of the nail 

Fig. 33-53 
, Longitudinal 

rnelanonychia. Longitudinal Erythronychia 
Longitudinal red bands in the nail plate that commence in 
the matrix and extend to the point of separation of the nail 
plate and nailbed may occur on multiple nails with inflam- 
matory conditions such as lichen planus or Darier's disease. 
When only a localized single or  btfid streak is present, this 
may signal a heingn or malignant tumor of the matrix. 
The lingernails of middle-aged persons are most commonly 
affected, wtth the thumbnail being most f1,equently involved. 
There may be a distal keratosis seen, as with Darier, human 
papilloma virus (HPV) infection, or a squamous cell 
carcinoma. Excision oi this distal keratosis, however, usually 
does not result in cure or diagnostic findings; biopsy o l  the 
affected matnx is necessary. Since this may lead to a scar 
with a permanent split of the nail plate, observation may be 
indicated. As in Longitudinal melanonychia, if the band 
broadens over time, then an excisional biopsy is indicated. 

de Berker DAR, et al: Locallzed longitudinal erythronychia. Arch 
Dermatol 2004;140:1253. 

Melanonychia 
Black or brown p~gmentation of the normal nail plate is 

I 
termed nrelananyclzza. It may be present as a normal finding PUVA or tonizing radiation treatment, and as a drug-induced 
on many digits in black patients, as a result of trauma, melanocyte activation with such medications as chemo- 
systemic disease, or  medication, or as a pmttnflammatory therapy, antimalarials, minocycline, zidovudine (Fig. 33-52), 
event from such locallzed events as lichen planus or fixed- or gold. Friction may cause longitudinal pigmented bands in 
drug reactton. the toenails, and subungual hemorrhage or  black nail caused 

Longitudtnal black or brown banding of the nails has been by Proteus ~nirabilis or rncTiophyton nibnrnr may enter into 
reported to occur in 77% to 96% of Mack persons and 11% the differential d~agnosis of a dark nail. 
of Asians. It is a rare find~ng in white children; however, When only one nail is affected by melanonychia striata (a 
it is not uncommon in wh~te adults. In a series by Duhard s~ngle longitudinal band of brown or black color [Fig. 33-53]) 
the prevalence of melanonychla was 12.6 in 100 in a whlte a tumor of the nail matrix a the most important consid- 
hospitalized population, and 1.4 in 100 in 4400 white eration.The location ~n the matrix can be inferred from the 
clinic-based patients. The risk increased with age, the peak locat~on of the pigment in the nail plate when viewed on 
occurring between ages of 56 and 65. end. Dorsal nail-plate pigmentation results from a proximal 

Pigmentation of the nails may occur with acanthosis ni- ma im lesion. Ventral nail-plate pigmentation is the result 
gncans,Addison's disease, Peutz-Jeghers syndrome,vitamin of a lesion in the distal matrur. Leaute-Labreze et al, 
B, deficiency,after adrenalectomy for Cushiig syndrome, as Goettmann-Bonvallot et al, andTosti et a1 found longitudmal 
a part of Laugier-Hunziker syndrome (pigmentation of the melanonychia that appeared tn children to be benign in 
nails associated with buccal and 11p hypelptgmentation), with nature, and it is recommended thatsince an ungual melano- 
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cytic band can appear at an age when other nevi appear, #&eudoinonns nerugrnosn (see Chapter 14).The color change 
surgical excis~on should be undertaken only in the event of may also occur as transverse green stripes. 7he stripes are 
progressive change. ascribed to intermittent episodes of infection. Green nails 

Tosti et a1 studied 100 white adult patients with a single may also result from copper in tap water. 
band of longttudiial melanonychia of unknown cause. 
%opsies revealed melanocytic hyperplasia in 65, nevi in 22, 
melanocytic activation in 8, and melanoma in 5. Whereas Agger WA, et al: PseWdomonas aemginosa infections of intact 

skin Clin Infect Dis 1995;20:302. thev were unable to ascertain anv clear clinical criter~a that 
would exclude melanoma, they recommended a 3-mm biopsy staining of the ~ ~ i [  plate 
of arry white adult with the appearance of a longitudinal band iqicotine, dyes (including hair dyes and nail polish), potas. 
of plgment in one nail without a clear relation to a definite sium permanganate, compounds, hydroquinone, 
cause. Tney excised a*1 nevi Or me'anocytic elemental iron, mepacrine, pho topphc  developer, anthralin, 
hyperplasia lesions. RetractW the proximal nailfold to chlysambin, glutaraldehyde, or rrsorcin may cause nail-plate 
expose the origin of the streak at the matrix allows selection mis  is a oartial list: a comDlete listine is 
of the best biopsy site. 

Melanoma is most likely to be present if the longitudinal 
band is enlarging tn width, if dermoscopy reveals a brown 
coloration of the background and the presence of irregular 
longitudinal l i e s ,  or  if there is pe~iungual extension of 
brown-black pigmentation onto the proximal or lateral 
nailfold (Hutchinson's s~gn).The latter is not pathognomonic, 
however, as Bowen's disease may produce this appearance, 
and pigmentation of the nall matrix and proximal nailbed 
may reflect through the na~lfold (pseudo-Hutchinson's sign). 

- , - w 

given in the article by Jeanmougin et a1.A helpful diagnostic 
maneuver to distrnguish nail-plate staining fiom exogenous 
sources and nail-plate pigmentation from melanin or  
endogenous chemicals is to scrape the surface of the nail 
plate seve~xl times firmly with a glass slide or scalpel blade. 
Exogenous stains frequently scrape off completely if the 
agent has not penetrated the entire nail plate. If the stain 
follows the curvature of the lunulae, it 1s probably endo- 
genous; d it FoUows the curvature of the pmamal and lateral 
nailfolds, it is exogenous. 

Aste N, et al: Na~l pigmefitation produced by hydroxyurea. J Am 
Acad Dermatol 2002;47:146. 

Bamn R, ei at Hutchinson's srgn. J Am Acad Dermatol 1996; 
34517. 

Duhard E, et al: Prevalence of longitudinal melanonychla in the 
white population. Ann Dermatol Venereol 1995;122.586. 

Goettmann-Bonvallot S, et a], Longitudinal melanonyohia in 
children. J Am Acad Dematol 1999:41.17. 

Haneke E, et al: Longitudinal melanonychia. Dermatol Suig 
2001;27:580. 

Hernandez-Martin A, et al: Longrtudinal, transverse, and d~ffuse 
nail hyperpigmentat~on induced by hydmxyurea. J Am Acad 
Dermatol 1999;41:333. 

Larnbiase MC, et al: Bowen dlsease of the nail bed presenting 
as iong~tudlnal melananychlti detection of human papillo- 
mavirus type 56 DNA. Cutcs 2003;72:305. 

Leaute-Labreze C, et at: Longitudinal melarwnychia in children* 
a study of eight cases. Arch Dermatol 1996;132:167. 

Ledbetter LS, et al: Melanonychra associated wlth PUVA 
therapy. J Am Acad Dermatol2003;48:S31. 

Plraccini EM, et al: Drug-induced nail abnormallt!es. Am J Clin 
Dermatol2003:4:31. 

Pemn C, et al: Longitudinal rnelanoflychla caused by Tiicho- 
phyfon wbrum: histochemical and ultrastructural study of two 
cases, J Am Acad Dermatol1994;31:311. 

Ronger S, et al: DermoscopiC examination of nail pigmentation. 
Arch Dermatol2002;138:1327. 

Seu P, et al: Pigmantation of the nail bed and penungual area. 
Amh Dermatol 1994;130:204 

Smith DF, et al: Longitudinal melanonychia. Arch Dermatol2003; 
139:1209. 

Tomizawa K: Early mal~gnant melanoma manifested as  
longitudinal melanonychia. Br J Denatol2000:143:431. 

Coulson IH: "Fade out" photochrornonychla. Clin Exp Dermatol 
1993;18:87. 

Jeanmougin M, et al: Nail dyschromia. lnt J Dermatol1983,22:279. 
Olsen TG, et al: Contact exposure to elemental Iron causing 

chromonychia. Arch Dermatol 1984;120:102. 

Red Lunulae 
Dusky elythema confined to the lunulae has been reported 
in association with alopecia ~reata.Twenty percent of patients 
with systemlc lupus elythematosus have heen reported to 
have t h ~ s  abnormality. It may also be seen in patients on oral 
prednisone for severe rheumatoid arthritis or de~mato- 
myositis, in cardiac failure, cirrhos~s, lymphogranuloma 
venereum, psoriasis, vitiLigo, chronic urticaria, lichen 
sclerosns et atrophicus, COG poisoning, chronic obstruct~ve 
pulmonary disease, twenty-nail dystrophy, and reticulo- 
sarcorna.The cause may be vascular congestion. 

B e ~ n e r  T, et al' Red lunulae in severe alopecia areata. Acta 
Derm Venereol1992;72:203. 

Cohen PA: Red iunutae: case report and literature review. J Am 
Acad Dermatol 1992:26:292. 

Wolline U, et al: Lupus erythematosus-associated red lunula. J 
Am Acad Dermatol 1999;41:419. 

Spotted Lunulae 
This distinctive change occurs with alopecia areata. 

Cohen PR: The lunula. J Am Acad Dermatol 1996:34:943. 
Shelley WB: The sporied lunula: a neglected nail sign with 

alopecia areata. J Am Acad Dermatol 1980;2:385. 
Tost1 A, et al: Nail matrix nevi. J Am Acad Dermatol 1996;34:765 

Puraura of the Nail Beds 
Green Nails Purpura beneath the nads usually results from trauma. 
When onycholysis is present, a geen discoloration may Causes of toe involvement include physical pressure on the 
occur in the onycholytic area as a result of an infection with toes, such as that seen in surfboarding by a windsurfer trying 
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from poorly fitting shoes. It may simulate a melanoma if the 
patlent does not communicate the acuteness at onset. 

Adams BE: Demlatologic disorden of athletes. Sports Med 
2002,32:309. 

Plerson JC, et ai: Pen push purpura: iatrogenic nail bed hemor- 
rhages in the lntenscve care unit. Cutis 1993;51.422. 

,-,- ,. F-nrcillamine, and malignanci~~. ... the latter cases, 
treatment of the underlying lyinphoma or solid tissue tumor 
has resulted in improvement of the nail findings. Clinrcal 
responses have been shown with taking 8001Ulday of 
D-a-tocopherol and topical vttamin E solution. Itraconazole, 
alone or in combination with vitamin E, and oral zinc supple- 
mentation have also been used with success in rndividual 
cases. 

Blue Nails 
A blue discoloration of the lunulae is seen in argyria and 
cases of hepatolent~cnlar degeneration disease). 
The blue color in the latter is probably related to the changes 
m the copper metabol~sm by the patient. It has also been 
reported in hemoglobin M disease and hereditary acrolabial 
telangiectases. 

Lnnular blue color, as well as blue discoloration of the 
whole nailbed, occurs wrth some therapeutic agents, espe- 
ciaIly 5-FU, minocycline, imipramine, mepacrine and other 
anhmalarials, hydroxyuraa, phenothalein and azrdothymldme. 
Blue discoloration may also sesult from subungual hematoma 
and melanohc whltlow Mepacrine and other antimalarials 
may stain the nails blue. Blue nails are a normal varkant 
finding in blacks. 

Arroyo JF, et al: Improvement of yellow nall syndrome w~th oral 
zinc supplementation Clin Exp Dem7atol 1993;18:62. 

De Coste SO, et al: Yellow nail syndrome. .I Am Acad Dermatol 
1990;22:608. 

Ginarte M,  et al: Yellow nail syndrome and lung lymphoma Ciin 
Exp Dermatol2004;29:432. 

Tost1 A, et al: Systemic itraconazole m the yellow na~l syndrome. 
Br J Dermatol2002,146:1067. 

W~liiams HC, et al. Successful use of toplcal v~tamin E solution 
in the treatment of nail changes in yellow nall syndrome. Arch 
Dermatol 1991:127:1023. 

NEOPLASMS OF THE NAILBED 
Various benign and malignant neoplasms may occur in or 
overlying the nail matnx and in the nailbed. Slgns heralding 

Glaser DA, st al: Blue nails and acqucred immunodeticiency 
syndrome: not always associated with azidothymidine use. 
Cutls 1996;57:243. 

Piraccini EM. et al: Druo-inducnd nail ~bnormalities. Am J Ciin 

Yellow Nail Syndrome 
The yellow nail syndrome is characterized by marked 
thickening and yellow to yellowish-green discoIomtion of the 
nails often associated with systemic disease, most commonly 
lymphedema and compromised respiration. The nails are 
typically over-cunred both transvelsely and longitudinally, 
grow very slowly ( ~ 0 . 2  mmtweek), are often subject to 
onycholys~s, and lose both lunulae and cuticles (Fig. 33-54). 
Lymphedema, pleural effusions, chronic pulmonary infec- 
hons, and chronrc sinusitrs most commonly precede the nail 
changes. Other less frequent associated conditions include 
autoimmune dnorders, immunodeficiency states, the use of 

such neoplasms are paronychia, ingrown nail, onycholysis, 
pyogenic granuloma, nail-plate dystrophy, longitudinal 
erythronychia, bleeding, and discolorations. Symptoms of 
pam, itching, and throbbing may also occur wlth various 
neoplasms. 

Benign tumors of the nails include vermca, pyogenrc 
granuloma, fibromas, nevus cell nevi, myxoid cysts, angio- 
fibromas (Koenen tumors), and epidermoid cysts. Pyogenlc 
granuloma-like lesions may occur during treatment wltb iso- 
tretinom, lamivndine or indinavir. Glomangioma is readily 
recognized by exquisite tenderness in the nailbed. Enchon- 
droma of the distal phalanx has been described. It often 
presents as a paronychia Subungual exostoses may also 
present as an inflammatory process, but more commonly 
resemble a verruca or fibroma at the start. Most of these are 
on the great toe, and radiographrc evaluation will aid in the 
dragnosis of these last two entities.Tender swelling of the 
distal finger with nail distortion and radiographic evrdence 
of solitary lytic changes can be caused by intraosseous 
epidermoid cysts. 

Squamous. cell carcinoma of ihe nailbed is uncommon, 
and often mistaken for a pyogenic gm~uloma imtially. 
Radiographs may reveal iytic changes in the distal phalanx. 
Metastases are rare. Mohs sulgery is the treatment of choice. 
Bowen's disease may occur here, and on more than one 
digit; often the condition occurs secondary to HPV infection 
(Fig. 33-55) When keratoacanthoma occurs, ihelre is often 

Fig. 33-54 Yellow ,,,., -yndmme. 
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R s  33-56 Subungual quently found in Japanese than in other ethnic populations. 
melanoma. Discussion of melanoma in this location may be found in 

Chapter 30 and in the melanonychia section of this chapter. 
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CHAPTER 

34 3isorders of the Mucous Membranes 

Lesions on the mucous membranes may be more difficult to 
diagnose than leslons on the skln, and not merely because 
they are less easily and less often seen.There 1s less contrast 
of color and greater likelihood of alterattons in the onginal 
appearance because of secondary facton, such as maceration 
from moisture, abrasion from food and teeth, and infection. 
Veslcles and bullae rapidly rupture to fonn greyish erosions, 
and the epithelium covering papules becomes a soggy 
lactescent membrane, easily rubbed off to fonn an eroslon 
Grouptng and d~s t r~bu t~on  are less d~stinctive in the mouth 
than on the skin, and not infrequently it is necessary to 
establish the diagnosis by o b s e ~ n g  the character of any 
associated cutaneous lesions or  by notlng subsequent 
developments. 

~p 

Bork K, et al: Diseases of the Oral Mucosa and Lips. Philadelphia: 
WB Saundem, 1996. 

Eversole LR: Clinical Outline of Oral Pathology. Philadelphia: JB 
Lippincott. 2002. 

Rogers US iiI (ed): Diseases of the mucous membranes. Derrna- 
tologic Clinics, Jan 2003. 

CHElLlTlS 
Cheilitis Exfoliativa 
The term cheilitis exfoliatiua has been used to designate a 
primarily desquamative, mildly inflammatory condition of the 
lips, of unknown cause, and also a clinically similar reaction 
secondary to other disease states.The former is a persistently 
recurring lesion that produces scaling and sometimes 
crusting; it most often affects the upper lip. The recurrent 
exfoliation leaves a temporarily erythematous and tender 
surface. 

In the latter form, the lips are chronically inflamed and 
covered with crusts that from time to time tend to 
desquamate, leaving a glazed surface on which new crusts 
form. Fissures may be present, and there may be burning, 
tenderness, and some pain. The lower lip is more often 
involved, with the inflammation limited to the vermilion 
part.The cheilitis may be secondary to seborrheic dermatitis, 
atopic dermatitis, psoriasis, retinoid therapy, pyorrhea, long- 
term actinic exposure, or  the habit of lip licking (Fig. 34-1). 
Uncommonly, the initial or only manifestation of atopic 
dermatitis may be a chmnic cheilitis. Irritating or allergenic 
substances in lipsticks, dentifrices, and mouthwashes may 
be causative factors. Dyes in lipsticks may photosensitize. 
Candidiasis may be present. Cheilitis may he part of the 
Plummer-Vinson syndrome or  Sjagren syndrome. Cheilitis 
is not uncommon in patients with AIDS, and is a known 
common complication of protease inhibitor therapy These 

and other uncommon causes of cheilitis are discussed in 
more detail within the specific entities. 

The only uniformly effective treatment is the elimination 
of causes when they ran be  found. Topical tacmlimus 
ointment, pimcrolimus cream, or low strength corticosteroid 
ointments and creams are usually helpful. If the underlying 
etiology is determined, specific therapy may be instituted. 
When there are fissures, petrolatum or zinc oxide ointment 
may be useful. 
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Garcia-Siiva J ,  et al: Pmtease inhibitor-related pamnychia, 

ingrown toenails, desquamative chellltis and cutaneous 
xemsls. AIDS 2000;14:1289. 

Leland L, et al: Exfoliative cheilitis managed with antidepressant 
medication. Dent Update 2004:31:524. 

Reichert PA, et al: Exfoliative cheilitis (EC) in AIDS: association 
with Candida infection. J Oral Pathol Med 1997;26:290. 

Allergic Contact Cheilitis 
The vermihon border of the lips is much more likely to 
develop allerg~c contact sensitiv~ty reactions than is the 
oral mucosa. Allergic cheihtis is charactenzed by dryness, 
fissuring, edema, cmstmng, and angular cheilitis. 

Over 90% of patients are women and over half of the 
reactions are due to hpsticks. Whlle patch testlng will reveal 
a relevant positive in approximately 25% to 30% of pat~ents, 
about one In five will only react to their own product. It may 

flg. 34-1 Cheilitis secondaly to lip licking. 
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dental preparations, antichap agents, lipsticks, and sunscreen- 
containing lip balms; from contact with cosmetics, nail polish, 
rubber, and metals; or from eating foods such as mangoes. 
Exotic or  occupational causes may occur, such as an allergic 
response to cane reed among saxophonists or clarinetists. 

Treatment includes discontinuation of exposure to the 
offending agent and administration of topical tacmlimus, 
pimecrolimus or corticosteroid preparations. 

Chan EF, et al: Contact dermatitis to foods and spices. Am J 
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tertiary dermatological referral centre in Singapore. Contact 
Dermatitis 2000;43:322. 

Ophaswongse S, et al: Allergic contact cheliitis. Contact 
Dermatitis 1995;33:365. 

Sainia EL, et al: Contact allergens in toothpaste and a review of 
theirhypersensitivity. Contact Dermatitis 1995;33:100. 

Strauss RM,  et al: Allergic contact cheilitis in the UK. Am J 
Contact Dermat 2003;14:75. 

Actinic Cheilitis 
Actinic cheilitis is an inflammatory reaction of the lips to 
chronic excessive sunlight exposure over many yean. The 
lower lip, which is usually the only one involved, becomes 
scaly, fissured, and at times eroded and swollen; leukoplakia 
and even squamous cell carcinoma may develop (Fig. 34-2). 
Painful erosions may occur; actual ulceration is very rare 
unless carcinoma has developed. Hereditary polymorphous 
light eruption can resemble chronic actinic cheilitis, hut it has 
no malignant potential. 

Avoiding sun exposure and the use of sunscreen contain- 
ing lip pomades suffice to minimize further damage. A 
biopsy should be perfumed on any suspicious, thickened 
areas that persist; preferably, a shave technique should be 
used to avoid scarring. 

Cryosurgical treatment may be effective, particularly for 
localized lesions. In cases with diffuse involvement, applica- 
tion of topical 5-fluoroumcil (5-FU), imiquimod, o r  photo- 
dynamic therapy using 5-aminolevulinic acid may be  
curative. Treatment with a COz laser or electodessication 

1 Fig.,34-2 Actinic 
che~i~tts. 

results. The latter 1s a less expensive ablative the~apy, but 
takes longer to heal (23 days compared to 1 4  wlth the laser) 
Should this treatment fail, vermihonectomy of the lower llp 
may be necessaiy. Excision of the exposed vermilion mucous 
membrane w ~ t h  advancement of the labial mucosa to the 
slun edge of the outer lip is effective, but t h ~ s  is performed 
less frequently slnce the advent of laser therapy. Refer to 
Chapter 29 for more informat~on on actinic cheilitis. 

-- --&. -- . ~ 
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Cheilitis Glandularis 
Cheilitis glandularis is characterized by swelling and 
eversion of the lower lip, patulous openings of the ducts of 
the mucous glands, cysts, and gene121 enlargement of the lips 
(Fig. 34-3). Mucus exudes freely to form a gluey film that 
dries over the lips and causes them to stick together during 
the night. When the lip is palpated between the thumb and 
index finger, the enlarged mucous glands feel like pebbles 
beneath the surface-The lower lip is the site of predilection. 

In general, two types are recognized, namely, cheilitis 
glandularis simplex and cheilitis glandularis apostematosa. 
(Apostemntosa means "with abscess formation.") The latter 
type probably stems from the simplex form by the devel- 
opment of infection. Cheilitis glandularis is a chronic 
inflammatory reaction that is due to an exuberant response 
to chronic irritation, atopic, factitious, or actinic damage. 

On biopsy, there is a moderate histiocytic, lymphocytic, 
and plasmocytic infiltration in and around the glands. 
Some believe it to be a disorder of ductal ectasia. Cheilitis 
glandularis has been reported to eventuate in squamous cell 
carcinoma, but these cases may be attributed to chronic sun 
exposure, which frequently precedes cheilitis glandularis. 

Treatment depends on the nature of the antecedent 
irritation; in most cases, treatment as described for actinic 
cheilitis is appropriate. Surgical debulking may be necessaly. 
Intralesional triamcinolone may be beneficial in some cases. 
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Angular Cheilitis 
Angular cheilitis is synonymous w ~ t h  perl2che. Assures 
radiate downward and outward from the labial commissures. 
It is an intertriginous dermatitis caused by excessive wetness 
os dryness, It is often complicated with secondary infection 
by Cn7rdidn albicnirs or Stap7ryloccocrrs a$lreus. 

The disease usually occurs in elderly people who wear 
dentures, but it may develop simply from an overhanging of 
the upper lip and cheek, and recession and atrophy of the 
alveolar ridges in old age. Measuring the facial mmensions 
with a ruler and tonaue blade wlll help with ohiective - 
assessment of the importance of decreased vertical facial 
dimens~on in the development of perlkche. If the distance 
from the base of the nose to the lower edge of the mand~ble 
IS 6 mm or more less than the distance from the center of the 
pupil to the parting line of the lips, the vertical dimension 
is decreased. In these circumstances, drooling is usually a 
factor. In children, angular cheilitis occurs commonly 1n thumb 
suci<en, gum chewers, and lollipop eaten. Other inciting 
factors include nboflavin deficiency, anorexia nervosa, Down 
syndrome, intraoral candidiasis, especially in patients with 
diabetes, acquired Immune deficiency syndrome (AIDS), or 
chronic mucocutaneous candidaasis, Sjogren syndrome, drug- 
induced xeroslomia, and atopic dermatitis. 

Opening the "bite" by improving denture fit, capplng 
teeth, replacing lost teeth, or i nc~asmg  denture height, com- 
blned with toplcal use of nystatin and iodochlorhydroxyquin 
(Viofom) in hydrocortisone ointment, is usually effective 
when the condition is assocrated w ~ t h  anatomically predis- 
posing factors. Stubboln cases typically respond to a slightly 

Plasma Cell Cheilitis 
This is also referred to as plasi?m cell orifrctal tnucosttr or 
when the grngval is the site of involvement, plasma cell 
gmgrvihs. It is characterized by a sharply outIined, infiltrated, 
dark red plaque with a lacquer-like glazing of the surface of 
the involved area. 

This lesion has the same lesion microscopic features as 
Zoou balanitis plasmacellularis There is plasma cell infiltra- 
tion in a bandlike pattern. Plasma cell cheilitis is not a response 
that is specific for any stimulus but rather represents a 
reaction pattern to any one of a varlety of stirnull. Successful 
therapies include application of topical tacrolimus olntment 
or dobetasol propionate ointment twice a day. 

Plasmoacanthoma Plasma cell cheilitis and plasmo- 
acanthoma have been reported in the same patient and are 
believed to represent a spectrum of the same disease. 
Plasmoacanthoma is a verrucous tumor with a plasma cell 
infiltrate involving the oral mucosa, particularly along the 
angIes. C. albica~rs has been found mthm the tissue, suggest- 
ine that it mav be im~licated as a cause of this disease. 

Kaur C, et al: Plasma cell mucositis. J Eur Acad Dermatol 
Venerwl2001;15:566. 

Rocha N, et al: Plasma cell cheilitis. J Eur Acad Dermatoi 
Venereoi 2004;16:96. 

van de Kerkhof PC, et al: Go-occurrence of plasma cell onfic~al 
mucositls and plasmoacanthoma. Dermatology 1995;19153, 

Drug-Induced Ulcer of the Lip 
Painful or tender well-defined ulcerations without induration 
on the lower lip may heal after wtthdrawal of oral medica- 
tions. The causative drugs may be phenylhutazone, chlor- 
promazine,phenobarbital, methyldopa, or thlaz~de dluretlcs. 

Solar exposure appears to he a pred~sposing causattve 
influence; in some cases this reaction may represent a fixed 
drug photoeruption. On rare occasions, fixed drug eruptions 
may also involve the lip; usually the culprit is napraxen or 
one of the oxicams (Fig.34-4). - .  

stronger cort~costero~d,such as d&oni&, in combination with 
a topical anticandidal agent Injechon of collagen or inser- 
tlon of softform to the angular creases Mackie 6s: Drug-lnduced ulcer of the PP. Br J Dermatol 1967; 
may be beneficial,ll~erapy for underlying rllseases should be 79:106. 
maximized. If S. nureus is present mupirocin ointment may Ozkaya-Bayanit E. Specific srte Involvement with fixed drug 
be needed. Excision of the region, followed by a rotating flap eNptions. J Am Acad Dermatol2003:49:1003. 
grnft, is another therapeutic option, but surgery should not 
be the f i s t  treatment tried. Other Forms of Cheilitis 

Several diseases discussed elsewhere may affect the lips, 
including lichen planus, lupus erythematosus, atopic derma- 

Greenspan D: Treatment of ompharyngeal candldlasis in HIV- titis and psotias1s.A high percentage of patients wlth Down 
positive pat~ents. J Am Acad Dermatoi 1994;31 (Suppl):51, syndrome have cheilitis of one or both lips. Lip bitrng may 

Guggenhe~mer J, ef al: insulin-dependent diabetes mellltus and be a factor. 
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ORAL AND CUTANEOUS CROHN'S DISEASE 
Crohn's disease is a chronic granulomatous disease of any 
part or parts of the bowel, to which the names temiital 
ileitis, regioital enteritis, ileocolitis, segmental colitis, and 
gran~~loinatous colitis have also been given. Patients with 
Crohn's disease may develop inflammatory hyperplasia of the 
oral mucosa, with metallic dysgeusia and gingival bleeding. 

Reported typical changes include diffuse oral swelling, 
focal mucosal hypertrophy and fissuring (cobble-stoning), 
persistent ulcetation, polypoid lesions, indurated fissuring 
of the lower lip, angular cheilitis, granulomatous cheilitis, or 
pyostomatitis vegetans. Oral involvement occurs in 10% to 
20% of cases of Crohn's disease, and 90% have granulomas 
on biopsy. Males with early-onset disease are most often 
affected. Concomitant i~~volvement  of the anal and 
esophageal mucosa is common. 

Many cases of Crohn's disease with other cutaneous mani- 
festations have been reported, notably pyoderma gangreno- 
sum (more closely associated with ulcerative colitis) and 
erythema nodosum, polyarteritis nodosa, pellagra, pernicious 
anemia, an acrodennatitis-like eruption, urticaria, and necro- 
tizing vasculitis. Direct extension to perianal skin may occur. 

Metastatic Crohn's disease denotes noncaseating granulo- 
matous skin lesions in patients with Crohn's disease. In the 
absence of bowel involvement, the diagnosis cannot be made. 
Genital swelling, leg ulceration, pyogenic granuloma-like 
lesions of the retroauricular skin, or erythematous nodules, 
plaques, or ulcers in other locations are the morphologic 
appearances seen. 

Treatment of the gastrointestinal manifestations with sulfa- 
salazine, systemic corticosteroids, idiximab or  immuno- 
suppressive medications can improve the cutaneous findings. 
Several delivery systems use only the active ingredient of 
sulfasalazine, mesalamine. These include Asacol, Pentasa, 
Rowasa, and olsalazine, and they may be useful in treating the 
skin involvement of Crohn's disease. A n~outhwash contain- 
ing triarncinolone acetonide, tetracycline, and lidocaine may 
provide symptomatic and objective improvement. Budesonide, 
a well-absorbed oral corticosteroid that has a high rate of 
first-pass metabolism in the liver, has been shown to be 
effective in tteating Crohn's disease while causing fewer 
long-term side effects. Cyclosporin, azathioprine, and oral 
metronidazole have also been shown to be effective as first- 
line agents. Mycophenolate mofetil and methotrexate may 
also be considered. Cutaneous ulcerated granulomas and 

Fig. 34-5 Pyostomatits vegetans. (Courtesy of Charles Caslma, 
MD) 

erythematous plaques caused by Crohn's drsease may 
respond to h~gh-potency topical corticosteroids or tacrolimus 
ointment. Curettage and zinc by mouth have resulted in 
heahng in several reported patients. Dietary manipulat~on is 
another measure that can be helpful in select individuals.The 
course is often prolonged over several years. 

Al-Hussaniani AA, et al: Cmhn's disease and cheilitis. Can J 
Gastroenterol 2003;17:445. 

Dupuy A, et al: Oral Cwhn disease. Arch Dermatol 1999; 
135:439. 

Gilson RT, et al: Metastatic Cmhn's disease. J Am Acad 
Dermatol 1999;41:476. 

Oskay T, et al: Metastatic Crohn's disease in a child. Ciin Exp 
Dermatol 2005;30;356. 

Sciubba JJ,  et al: Orofacial granulomatosis. J Oral Pathol Med 
2003:32:576. 

Schwab RA, et al: Multiple cutaneous ulcerations. Arch 
Dermatol 1993;129:1607. 

PYOSTOMATITIS VEGETANS 
Pyostomatitis vegetans, an inflammatory stomatitis, is most 
often seen in association with ulcerative colitis but may also 
occur in other inflammatory bowel diseases, such as Crohn's 
disease. Edema and erythema with deep folding of the 
buccal mucosa characterize it, together with pustules, small 
vegetating projections, erosions, ulcers, and fibrinopumlent 
exudates (Fie. 34-5). Eroded ~ustules  fuse into shallow , - 
ulcers, resulting in characteristic "snail-track" ulcers. It 
has also been associated with sclerosing cholangitis. Several 
cases have been reported without any underlying systemic 
disorder. 

Histologically, there are dense aggregates of neutrophils 
and eosinophils. At times, crusted erythematous papulo- 
pustules that coalesce into asymmetrical annular plaques may 
occur with or after the oral lesions.The associated slcin lesions 
favor the axilla, groin, and scalp. Topical corticosteroids 
may be effective; systemic steroids or infliximab, however, 
are usualIy necessary. 
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CHElLlTlS GRANULOMATOSA I 

Miescher in 1945 reported six cases of swelling of the lips 
with progressive changes resulting in permanent macmcheilia. 
Cheihtis granulomatosa is characterized by a sudden onset 1 
and progressive course terminating in ehronic enlargement of Fig. 34-6 Melkemon-Rosenthai syndrome (Courtesy of Curt 
the lips. Usually the upper lip becomes swollen first: several Sarniaska, MD) 
months may elapse before the lower lip becomes swollen. 
Usually only enlargement is present, without ulceration, 
hsuring, or scaling. The swelling remains permanently. It 
may be apar t  of the Nfelkenson-Rosenthal syndrome when Extrafacial swellings appear on the dorsal aspect of the 
associated with facial paralysis and plicated tongue hands and feet, and in the lumbar region.The pharynx and 

The cause is unknown. Histologically, it is characterized respiratory tract may be involved, with thickening of the 
by an idammatory reaction of lymphocytes, histlocytes, mucous membrane The relapsing condition produces an 
and plasma cells and mherculoid granulomas consisting of ~vergmwth of connective trssue, edema, atrophy of the 
epithelioid and Langerhans giant cells. In the differential muscle fibers, and inflammatory infiltrates, with permanent 
diagnosis, solid edema, angioedema, cheilitis glandularis, deformities of the Iips, cheeks, and tongue. 
sarcoidosk, oral Cmhn's drsease, infectious granulomas, and The cause is unknown. The association at times with 
Ascher syndrome must be considered. This may be the megacolon, otosclerosis, and craniopharyngioma supports 
presenting sign m a patient who will develop Crohn's disease the theory of a neumtrophic origin. It may be familial. 
or  sarcoidosis at a later time. Histopathologic evaluation shows a tuberculoid type of 

Treatment with intmlesional injections of corticosteroids is granuloma with lymphedema and a banal perivascular 
sometlmes successful. In the firmly established c-e, surgical infiltrate. In the differential d~agnosis, a number of diseases 
repair of the involved lip through a mucosal approach and in charactenzed by edema of the lips, must be considered. 
some cases, concomttant intralesional steroid treatment give Ascher syndrome conslsts of swelling of the lips with 
best results. Other anecdotally effective medications include edema of the eye;l& (blephamchalasis) and is inherited. 
tetracyclines, hydroxychloroqu~ne, clofazimine, and Mellemson-Rosenthal syndrome must also be differentiated 
sulfasalazine. from the acute swellings uroduced bv annioedema, trauma, - .  . - 

and infections of all sorts. Lymphangioma, hemangioma, 
neurofibroma, and sarcoidosis are some of the diseases to be 

Ollver DW, et al: LIP reduction chelloplasty for Miescher's considered on a clinical basis. 
granuiornatousma~rocheilitis In childhood. Clin Exphnlatol Melkersson-Rosenthal syndrome is frequently seen in an 
2002;27:129. incomplete form, and other granulomatous diseases may 

Van der Waal RI, et al: Che~l~t~s granulomatosa. Int J Dermatol present as swe~lings of the lips or oral-faclal tissues, ~t is 
2002;41:225, worthwhle to consider these as a group called orofuctal 

Venable CE, et al: persistent Swelling of the tower lip. Arch grn l ru l~~nat~s i r  so that various underlying disease states or Dermatol 1988;129:1705. etiologic factors will not be missed when evaluating such 
oatients. Oral Crohn's disease. oatients who will develoo - . . 
typical Crohn or sarco~dosis in the future, cheihtis granulo- 

MELKERSSON-ROSENTHAL SYNDROME matosa, sarcoidosis, granulomatous infiltrates associated with 
Mdkesson in 1928 and RosenthaI in 1930 described a tnad tooth infections. and uatients with food or contact a l I e ~ i c  
consisting of recurring facial paralysis or paresis, soft 
nonpitting edema of the lips, and scrota1 tongue. 

Attacks usually start during adolescence, with permanent 
or transitory paralysis of one or both facial nerves, repeated 
migraine attacks, and recurring edema of the upper lip, 
cheeks, and occasionally the lower lip and circumoral tissues. 
Swell~ng of the skin and mucous membranes of the face and 
mouth is the dominant finding and the most important 
diagnostic feature (Fig. 34.6). In order of frequency, the 
swelling occurs first on the upper lip, then the lower lip, and 
then other regions. 

- 
reactions should all be  consrdered. 

There is no satjsfackory treatment, although intralesional 
injections of corticosteioids may be beneficial. Decompres- 
sion of the facial nerve may he indicated in tho9e patients 
with recurrent attacks of facial palsy Surgery alone or 
comb~ned wtth intralesional steroid injections may he more 
successful than either alone. Odontogenic infection has been 
reported to initiate this condition and antibiotic therapy for 
this may lead to remission. Clofazimine, tlialidomide, and 
prednisone combined with minocycline or tetracycline have 
been reported to improve individual patients. 
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Camachp F, ef al: Treatment of M~esher's cheilltis granulomatosa 
m Melkersson-Rosenthal syndrome. J Eur &ad Dermatol 
Venereol2001;15:546. 

Miinogna MD, et a1 The multiform and variable patterns af 
onset of omfacial granulomaios~s. J Oral Pathoi Med 2009: 
32:200. 

Roger; R S  IiI: Metksmon-Rosenihal syndmme and omfacial 
granulomatosis. Dermatol Clin 1996:14:371. 

Rogers RS Ill. Granulomatous cheili%, MeJdersson-Rose&& 
syndrome, and orofacial granulomatosis. Arch D8i?natol 
2000;136:1557. 

Stein SL. et al: Melkersson-Rosenthal svndrome in children. J I 
FORDYCE'S DISEASE (FORDYCE SPOTS) 
Fordvce spots are ectopicaIly located sebaceous glands, 

I 

I Fig. 34-7 Torus 
palanilnus (Courtesy 
of James Fitzpatrick, 
M Dl 

dini&lly characterized by&nuie orange or yellowish pinhead- Tayaybos & Oral changes associated with tobacco use. Am J Med 
sized macules or papules in the muwsa of the lips, cheeks, Soi 2003;326.179. 
and, less often, the gums. Similar lesions may occui on the 
areola, glans penis, and labia minnm Prominent lip invoIve- TORUS PALATINUS 
ment may result in a lipstick-like mark left on the rim of a To, palatmus is a bony protubennee in the midline of the 
glass muE after consuming a hot bevewe (Meffert's si@). hard palate, marlting the poht  of junction of the two halves 
Involvement the labial mucOsa with pseUdoxanthoma of the palate (Fi$34-7). It is asynlptomattc. Exostosis also 
elasticum may simulate Fordyce spots. commonIy occurs in ~e floor of the mouth, involving the 

Because the anomaly is asymptomatic and inconse- susace the man~ble .  
quential, treatment should be undertaken only if there IS a 
significant cosmebc pmblem. Cop laser or isotretinoin are 
Iberapeutic options. Cagirankaya LB. et al: Is torus palatlnus a feature of a well- 

devel~ped maxilla? Clin Anat 2004;17:623. 
Piera-Navarro W, et al: Clinical evaiuation of hard tissue prollfera- 

Elston DM, et al: Fordyce spots. Cutis 2001;68:24, 49. 
Massmanian A, et al: Fordyce spots on the glans penis. Br J 

Dermatol 1995;133:498. 
Monk BE: Fordyce spots responding to isotretinoin therapy. Br J 

DermaKoi1993;12§:355. 
Ocampo-Gmtl~en J, etal: Treatment of Fordyce spots with C 4  

laser. Dematol Surg 2003;29:869. 

STOMATITIS NlCOTlNA 
Also known as smoker's keratasis and snlokefi oatclt~s, 
stomafitis nicotina js sharactedzed by distinct umiilicated 
papules on the palate.The ostia of the mucous duds appear 
as red pinpoints surrounded by milky white, slightly 
umbiltcated asymptomatic papules. The intervening mucosa 
becomes whlte and thick and has a tendency to desquamate 
in places, leaving raw, beefy red areas, Ulceration and the 
formarlon of aphthous ulcers may occur. 
This condition is attributed to heavy smoking in middle- 

aged men, although it has also been reported in nonsmokers 
who habitually drink hot beverages. Heat may be the 
causative event. Indeed, the most severe cases are associated 
with the type of tobacco use that produces intense heat- 
pipe and reverse smoking. 

Treatment consists of abstaining from the use of tobacco 
or ingestion of hot liquids. 

Mirbod SM, et al:TobaccodssOciated iesions of the oral cavity. 
J Can Dent Assoc 2000;66:262. 

Ross~e KM, et at: Thermally induced nicotine stmatitis Oral 
Surg Oral Med Oral Pathol1990;70:597. 

tions of the mouth. Mad Oral 2002:7:97. 

FISSURED TONGUE 
Also known as funowed tongue, scrotal toizpe or lingua 
plicatn, fissured tongue L a eougemtal and sometimes 
h i l i a l  condition in which the tongue is generally larger 
that? nonnal and there are plicate superficial or deep grooves, 
usually arnnged so that there is a longitudinal furrow along 
the median raphe, reminiscent of scrotal rugae (Fig. 34-8) 

Fissured tongue is seen in Melkewon-Rosenthal syndrome 
and in most patients with Down syndrome. Individual case 
reports have been seen 41 aseociat~on w~th pachyonychia 
congenita, pempbigus vegetans, and Cowden syndmme. 
Geographic tongue occurs together w ~ t h  fissured tongue in 
50% of patients, and both may appear in the setting of 
pustular psoriasis. 

The condition gives rise to no difficulty, and tEahnent is 
not necessary, except that the deep furrows should be kept 
clean by use of mouthwashes. 

Byrd JA, et an: Mossitits and other tongue disorders. Dermatol 
Clin 2003;21:123. 

Leston JM, et al: Oral mucosa. Cuiis 2002;69:915. 

GEOGRAPHIC TONGUE 
Geogmphlc tongue is also known as lzngua geograpkicu, 
h a n i ~ t o o  bmgn phqtres of the tongue, glossitis areata 
exfoliafwa, and belriy inigrntcry glossitis. In some patients 
it i5 a manifestation of atopy, and in others, of psdrlasis. 
However, in most it is an isolated finding, 
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Fig. 34-8 Fissured 
tongue. (Courtesy of 
James Fltzpatrlck. 

The dorsal surface of the tongue is the site usually affected. 
Geographic tongue begins with a small depression on the 
latelal border or the tip of the tongue, smoother and redder 
than the rest of the surface. This spreads peripherally, with 
the formation of sharply circumscribed ringed or gyrate red 
patches, each with a narrow yellowish-white border, making 
the tongue resemble a map. The appearance changes from 
day to day; patches may disappear in one place and manifest 
themselves in others.The disease is charactetized by periods 
of exacerbation and quiescence. The lesion may remain 
unchanged in the same site for long periods.The condition is 
frequently unrecognized because it produces no symptoms 
except for the occasional complaint of glossodynia. 

There are two clinical variants of geographic tongue. In 
one type, discrete, annular "bald" patches of glistening, 
elythematous mucosa with absent or atrophic filiform 
papillae are noted. Another type shows prominent circinate 
or annular white raised lines that vary in width up to 2 mm. 
The clinical appearance and histopathologic findings of the 
tongue lesions in pustular psoriasis, reactive arthritis (Reiter 
syndrome), and geographic tongue are identical; when occur- 
ring with psoriasis or reactive arthritis, the name a~znulz~s 
nzigmta has been suggested for this entity (Fig. 34-9). It has 
been reported to be acquired in patients with AIDS or as a 
result of lithium therapy. 

Histologically, the main features are marked transepidermal 
neutrophil migration with the formation of spongifonn 
pustules in the epidermis and an upper dermal mononuclear 
infiltrate. 

Although treatment is not usually necessaly, a 0.1% 
solution of tretinoin solution (Retin-A) applied topically has 
produced clearing within 4 to 6 days. 

Assimakopoulos D, et al: Benign migratory glossitis or 
geographic tongue. Am J Med 2002;113:751. 

Byrd JA, et ai: Glossitits and other tongue disorders. Dermatol 
Clin 2003;21:123. 

I Flg. 34-10 Black 
ha~ly tongue. 

BLACK HAIRY TONGUE 
Black or brown hairy tongue occurs on the dolsum of the 
tongue anterior to the ci&umvallate papillae, where black, 
yellowish, or brown patches form, consisting of hairlike 
intertwining filaments several millimeters long (Fig. 34-10). 
Tlle "hairs" result from a benign hypetplasia of the filiform 
papillae of the anterior two-thirds of the tongue, resulting in 
retention of long conical Filaments of orthokeiatotic and 
parakeratotic cells. It occurs far more frequently in men than 
in women. 

Black hairy tongue may be associated with several 
conditions that may be predisposing factors in its causation: 
excessive smoking, use of oral antibiotics, and presence of 
Caltdida on the surface of the tongue. 

This lesion may be differentiated both clinically and 
histologically from oral hairy leukoplakia, which is seen in 
human immunodeficiency syndrome (H1V)-infected patients. 
Hairy leukoplakia is usually seen on the lateral surface of the 
tongue in at first corrugated patches, then with time as solid 
white plaques that are adherent. Microscopic examination 
reveals acanthosis, parakeratosis, irregular projections of 
lcelatin, and vacuolated keratinocytes with Epstein-Barr 
virus present within them. 

A toothbrush may be used to scrub off the projections, 
either alone, with 1% to 2% hydrogen peroxide, or after 
application of Retin-A gel, 40% aqueous solution of urea, or 
papain (meat tenderizer). Such predisposing local factors 
as smoking, antibiotics, and oxidizing agents should be 
eliminated, if possible, and sctupulous oral hygiene should 
be maintained. 
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1 Fg.34-11 Smooth 
tongue in Plummer- 
Wnsbn syndrome. I 

Heyrnann WR: Psychotropio agent-~nduced black hairy tongue. 
Cutls 2000;66:25. 

Manabe M, et ai: Afchlteotural organization of fillfornl papillae in 
normal and black hairy tongue eplthel~um. Arch Dermatol 
1999:135:177. 

Newman CC, 4 al: images m clinical rnedlclne: black hairy 
tongue. N Engl J Med 1997;337:897. 

Taybos G: Oral changes assoc~ated with tobacco use. Am J Med 
Scr 2003:326:179. 

SMOOTH TONGUE 
Also known as bald tongue or  atrouh~c plossitls, the smooth * - - 
glossy tongue 1s ohen painful and results from atrophy of the 
filiform and eventually the fungiform papillae (Fig. 334-12). 
When present with vitamin B,, deficiency it has been termed 
Moelfer or Hunter glossrtis. It begins with the tip and lateral 
surfaces of the tongue becoming intensely red, well-defined 
irregular patches in which the filiform papillae are absent or 
thinned and the fungiform papillae are swouen. The disease 
is chronic and the patches are painful and sensitive so that 
eatmg may be difficult and taste impaired, With time the 
entire tongue becomes smooth and a Leukoplakia may 
result. Treatment is directed against pernicious (macmcytic) 
anemia. With specific vitam~n BIZ therapy, there will be 
improvements in the appearance and sensibvity of the 
tongue. 

Atrophic glossitls is also a hstinctive sign of pellagra; it 
results from a deficiency of niacin or its p~cursor,  trypto- 
phan The sides and tip of the tongue are erythematous and 
edematous, with impnnts of the teeth. Eventually, the entire 
tongue assumes a beefy-red appearance. Small ulcers appear, 
and all the mucous membranes of the mouth may be 
~nvolved. Later the papillae become atrophied to produce 
a smooth, glazed tongue, as seen in pernicious anemia, 
Burn~ng or pain in the ulcers may be present. Increased 
salivary flow early in the disease may lead to drooling and 
angular cheilitis. In malabsorption syndrome, riboflavin 

I Fig. 34-12 Median 
rhombold glossitls. 
(Couriesy of James 
Fltzpatrick. MD) 

deficiency, anorexla nervosa, alcoholism, and sprue similar 
changes may be noted.Utamin B complex ts curative. 

Patients with imn-deficiency anemia, alone or when com- 
bined with esophageal webs (Plummer-Unson syndrome), 
folic acid deficiency, syphilis, amyloidosis, celiac disease, 
Sjogren syndrome, and Riley-Day syndrome may all 
manifest smooth tongue 

-- - 

Atmatzldis K, et al: Plumrner-Vinson syndrome. Dis Esophagus 
2003;16:154. 

Byrd JA, et al: Glossit~ts and other tongue disorders. Dermatol 
Clin 2003;21:123. 

ltoh I, et al: Taste disorder involving Hinter's glossitis following 
total gastrectorny. Aota Otolaryngol2002,546(Suppl):159. 

Prousky JE: Pellagra may be a rare secondary complication of 
anorexia nervosa. Altern Med Rev 2003:B:lBO. 

ERUPTIVE LINGUAL PAPILLITIS 
Lacour and Perrin first described this acute, self-liitlng 
inflammatory stomatitis in 1997. It affects children of both 
sexes equally with a mean age of onset of 31J2 years. It has 
a seasonal distribution with the majority of cases occurring 
in the spring. Fever (40%), difficulties in feeding (loo%), 
and intense salivation (60%) are common symptoms. 
The tongue examination reveals inflammatory hypertrophy 
of the fung~fom papillae on the tip and dorsolateral sites 
Additional signs include submandibular or cewtcal adeno- 
pathy (40%) and angular cheilitis (10%). Associated skin 
eruptions have not been described. Spontaneous ~nvolution 
occurs in a mean of 7 days with a range of 2 to 1 5  days. 
Recurrence is noted in 13%. It is felt to be the result of a 
v ~ m l  mfecbon, and the 50% transmission among family 
members further supports this theory. 

- - 

Brfannon RB, et al: Transient lingual paplllltis Oral Surg Oral Med 
Oral Pathol Oral Radlol Endod 2003;96:187. 

Lacour JP, et al: Eruptive familial lingual papillitis. Pediatr 
Dermatol 1997;14:13. 

Roux 0 ,  et al: Eruptive lingual papillitis with household 
transmiss~on. Br J Dermatol2004;15(1:299. 
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MEDIAN RHOMBOID GLOSSITIS 
Median rhomboid glossitis is characterized by a shiny oval or 
diamond-shaped elevation, invariably situated on  the dorsum 
in the midline immediately in front of the circumvallate 
papillae (Hg. 34-12). 'Ihe surface is abnormally red and 
smooth. In some instances a few pale yellow papules 
surmount the elevation. On palpation the lesion feels slightly 
firm, but it usually causes no symptoms. It persists indefinitely 
with little or no increase in size. There is no relationship to 
cancer. 

It may result from abnormal fusion of the posterior 
portion of the tongue, but it is nearly always chronically 
infected with Calzdida. If there is palatal inflammation above 
the inflamed part of the tongue,AIDS should be suspected 
and an H1V test obtained. Histologically, the changes are 
those of a simple, chronic inflammation with fibrosis, and 
usually with fungal hyphae in the parakeratin layer. Treat- 
ment with oral antifungals, such as itraconazole, may lead to 
improvement. 

Bae GY, et ai: A case of med~an rhombotd glossitls. J Dermatol 
2003:30:423. 

Gauch~a Moreno R, et al. A panless mass on the tongue of a 
young man. Arch Dermatol 1999;135:593. 

McNelly MA, et al. Condit~ons peculiar to the tongue. Derrnatol 
Clln 1996;12.257. 

Fig. 34-13 Ondontogenic sinus. 

CAVIAR TONGUE 
William Bean gave the picturesque name cauzar tonpue - - 
to the puiplish venous ectasias so commonly found on the 
undersurface of the tongue after the age of 50 They are 
attributed to elastlc tissue deterioration w ~ t h  aging and may 
be associated with Fordyce angiokeratomas of the scrotum. 
Phlebobths or thmmbophlebltis may occasionally complicate 
t h ~ s  condition. 

EOSlNOPHlLlC ULCER OF THE ORAL 
Kocsard E, et al: The histopathology of cavlar tongue. Dermato- 

loglca 1970;140:318. 

MUCOSA 
Eosinoph~lic ulcer occurs most commonly on the tongue, but CUTANEOUS SINUS OF DENTAL ORIGIN 
may occur anywhere in the oral mucosa. It iis characterized (DENTAL SINUS) 
by an ulcer with indurated and elevated borders that is 1" dental (01 odonlogenous) sinus, chronic periaplcal 
usually covered by a pseudomembrane. It develops rapidly, about a tooth produces a burrowing, practically 
most commonly on the posterior aspect of the tongue, and asy"ptomatic, occasionally  alpa able, cordlike sinus tract that 
spontaneously resolves in a few weeks. A traumatic cause has beneath the surface of the gum, palate, 
been ~ostulated for this benien. self-limited disorder The 0' penolificial skin. It forms a fistulous opening with an - .  
histopathologic findings show a predominantly eosinophillc 
infiltrate in company with some histiocytes and neutrophils 

In some multiiocal, recurrent cases, cD301- cells have 
been reported.These pahents may have the oral counterpart 
of primary cutaneous CD30+ lymphoprolifemtive disease. 
HIV-infected patients may develop ufcerations of the oral 
mucosa, resulting from a variety of infectious agents, such as 
heipes slmplex v ~ m s  (HSV), candidrasis, and histoplasmosis. 
However, 5 of the 16 patlents they reported had no evidence 
of infection and simply showed eosinophilic infiltrates below 
the ulcer. 

L~ang GS, et al: An evaluat~on of oral uloers In patients with AIDS 
and AIDS-related complex J Am Acad Dermatol 1993; 
29563. 

Mezel MM, et al' Eosinoph~lic ulcer of the oral mucosa J Am 
Acad Dermatol 1995;33:734. 

Rosenberg A, et al: Pnmary extranodal CD30-posit~ve T-cell 
non-Hodgkin's lymphoma of the oral mucosa. Int J Oral 
Maxlllofac Surg 1996:25:57. 

Velez A, et al: Eos~noph~l~c ulcer of the oral mucosa. Clln Exp 
Dermatol 1997;22:154. 

inflamed red nodule at the orifice. It may appear anywhere 
from the inner ocular canthus to the neck but is most often 
seen on the chin or along the jawline (fig. 34-13). Bilateral 
involvement has been reported. Dental radiography is diag- 
nostic. Pyogenic gnnuloma, actinomycosis, squamous cell 
carcinoma, osteomyelitis of the mandible, congenital fistulas, 
the deep mycoses, and foreign body reactions must be 
considered in the differential diagnosis. 

Treatment requires the removal of the offending tooth or 
root canal therapy of the periapical abscess. 

- - 

Cantatore JL, et al: Cutaneous dental sinus tract, a common 
misdiagnosis. Cutis 2002:70:264. 

Gulec AT, et al: Cutaneous s inus  tract of dental origin. Int J 
Dermatol2001:40:650. 

Johnson BR, et al: Diagnosis and treatment of cutaneous facial 
sinus tracts of dental origin. J Am Dent Assoo 1999;130:832. 

Mittal N, et at: Management of extra oral sinus cases. J Endod 
2004;30:541. 

Palacio JE, et al: Unusual recurrent facial lesion. Arch Dermatol 
1999135:593. 

Tavee W, et al: An unusual presentation of a cutaneous odonto- 
genic sinus. Arch Dermatol 2003;139:1659. - 



804 DISORDERS OF THE MUCOUS MEMBRANES 
I . -- - - - - - - -- 

Fig. 34-14 Ben c, 
oral leuKop.akla. 
(Counesy of James 
F;tzpalnck, MD) 

NEOPLASMS 
Manv tumors mav involve the oral cavity. Most are discussed 
elsewhere in thls book, and several are uncommon ent~ties 
that affect specialized oral structures, such as the many 
subtypes of ben~gn and malignant proliferations that occur 
in the ~najor and minor salivary glands. These will not be 
covered further here, and only a few selected neoplasms will 
be presented. 

Leukoplakia 
Clinical Features 
Leukoplakia presents as a whitish thickening of the epi- 
thelium of the mucous membranes, occurring as lactescent 
superficial patches of various shapes and sizes that may 
coalesce to form diffuse sheets (Fig. 34-14). The surface is 
generally glistening and opalescent, often reticulated, and 
may even be somewhat pigmented. The white pellicle is 
adherent to the underlying mucosa and attempts to remove 
it forcibly cause bleeding.At times it is a thick, rough, elevated 
plaque The lips, gums, cheeks, and edges of the tongue are 
the most colnmon sites, but the lesion may arise on the anus 
and genitalia. Leukoplakia is found chiefly in men over the 
age of 40. 

Biopsy of these white lesions may reveal orthokeratosis or 
pa~akeratosis with minimal inflammation, or  there may be 
evidence of varying degrees of dysplasia.There is a benign 
fornl that is usually a response to chronic irritation and that 
has very little chance of conversion into the precancerous 
dysplastic form. Premalignant leukoplakia, with atypical 
cells histologically, is present in only about 10% to 20% of 
leukoplakia. Unfortunately, clinically it is not possible to 
predict which lesions will be worrisome histologically, except 
that if ulceration, red areas or erosions are scattered 
throughout, the lesion is most likely precancerous.Therefore, 
biopsy is indicated. 

When the lesion occurs on the lip, leukoplakia is closely 
related to chronic actinic cheilitis, which consists of a 
circumscribed o r  diffuse keratosis, almost invariably on the 
lower lip. It is preceded by an abnormal dryness of the lip 
and may be caused by smoking (especially pipe smoking) or  
chronic sun exposure.This type of leukoplakia is distinguished 
from squamous cell carcinoma of the lip by the absence of 
infiltration, from lichen planus and psoriasis of the lips and 
mouth by the absence of lesions elsewhere, and from lupus 
erythematosus by the absence of telangiectases. Biopsy is 
necessary, however, to fully differentiate these conditions. 

Fig. 34-15 Oral hairy leukoplakia of HIV. 

Intraoral leukoplakia appeals to progress to squamous 
cell carcinoma in not more than 1 %  per year. In time, an 
extensive, thick, white pellicle may cover the tongue or  oral 
mucosa. In old lesions the epithelium may be desquamated 
and there may be fissures or ulcerations. Such changes are 
associated with more or less hyperemia and tenderness, and 
with a tendency to bleed after slight trauma. If transformation 
to carcinoma occurs, it generally follows a 1- to 20-year lag 
time, with the exception that immunosuppressed transplant 
patients may have a rapid course of transformation. 

Om1 hairy leukoplakia is a term used to describe white, 
corrugated plaques that occur primarily on the sides of the 
tongue of patients with acquired immunodeficiency syndrome 
(AIDS) (Fig. 34-15).This is a virally-induced lesion, discussed 
in Chapter 19, which has a characteristic histology. 

Leukoplakia of the vulva usually occurs in obese women 
after menopause as grayish white, thickened, pruritic patches 
that may become fissured and edematous from constant 
rubbing and scratching. Seconda~y infection with edema, 
tenderness, and pain may occur. It is differentiated from lichen 
planus by the absence of discrete, rectangular or annular flat 
papules of violaceous hue in the lnucosa outside the thiclc- 
ened patches, about the anus or on the buccal mucosa. 
Lichen planus may involve the skin as well as the muco- 
cutaneous areas. Leukoplakia of the vulva is most frequently 
confused with lichen sclerosus et atrophicns and other vulva1 
atrophies. On the penis, though leukoplakia may occur, a 
similar precancerous process called eythroplnsin (of Queyrat) 
is usually seen instead. 

Etiology 
Numerous factors are involved in the cause of leukoplakia. It 
may develop as a result of tobacco smoklng, use of smoke- 
less tobacco, aleca or betel nut chewing, reverse smoking, 
alcohol, poorly fitting dentures, sharp and ch~pped teeth, or 
Improper oral hyg~ene. Extens~ve involvement of the 11ps and 
oral cavlty with leukoplakia may exist for yean without any 
indication of carcinoma. On the other hand, small Inflamed 
patches may be the s ~ t e  of a rapidly growing tumor, wh~ch, 
wlth relatively insignificant local infiltration, may involve the 
cemcal lymphatics. Carcinoma ~n leukoplak~a usually beglns 
as a localized induration, often about a fissure, or  as a warty 
excrescence or a small ulcer.There is a 6% to 10% trans- 
formation rate of intraoral leukoplakia into squamous cell 
carcinoma.The red les~ons of leulcoplaliia (erythmleukoplakia) 
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have a much higher r~sk of malignant degeneration than pleomorphism, hyperchmmatism, and increased mitotic 
uniform white lesions. figures. Carcinoma in situ or invasive carcinoma is found in 

The degree of epithelial atypia correlates with increased 90% of lesions 
labeling w ~ t h  3H-thymid~ne and may be considered in staging 
the risk of developing malignancy. Aneuploid leukoplalcia Oral Florid Papillomatosis 
has a h~gh  rate of transformation Into aggressive squamous Oral florid papilIomatosis was originally described by Rock 
cell carcrnoma, and the cancem derived from them are more and Fiiher 1n 1960 as a confluent papillomatosis covering the 
likely to be lethal. mucous membranes of the on1 cavity. The distinctive picture 

is that of a whfie mass w m b l i n g  a cauhflower, coverug the 
T ' m e n t  tongue and extending onto the other portions of the mucous 
It must be remembered that cancer develops frequently on membranes including the oropharynx, larynx, and trachea, 
histologically dysplastic IeukopIakia so that its complete Usnally there is no lymphadenopathy. 
removal should be the goal in each case-first by conserva- The c o m e  of the disease is progressive. Some lesions 
ttve measures, then by surgery or destmruction, if necessary. eventuate in squamous cell carcinoma, whereas others conti- 
The use of tobacco should be stopped, and proper dental nue for many years, the patient dying of some intercurrent 
care obtained. Fulguration, simple excision, ctyotherapy, disease. Oral florid papillomatosis should be regarded as  a 
and C02 laser ablation ate effective methods oi treatment. verrucous carcinoma, which has been defined as a distinc- 
Medical therapies that have been the subject of randomized hve, slowly gtowrng fungating tumor representing a well- 
clinical trials may lead to temporary resolution of the lesions, differentiated squamous cell carcinoma in which metastases 
but relapses and adverse effects are common and there is no occur very late or not at all. The histologic features are 
evldence they prevent the transformation to mahgnancy. those of pap~llomatosis, acanthosis, and varying degrees 

of dysplasia of the epithelium, without dismptlon of the 
Leukoplakia with Tylosis and Esophageal hmement membrane. It is reasonable to expect the h e ~ ~ t u a l  
Carcinoma development of epidermoid carcinoma in most patients. 
Leukoplakla associated with Vlosis and esophageal carcin- Esophageal involvement and keratotic papules of the 
oma is extremely rare but may occur. extremities may occur. In the differential diagnosis, leuko- 

plakia, proliferative verrucous Ieukoplakca, oandidiasis, 
Epidermization of the Lip acanthosis nigricans, and condyloma acuminatum should be 
Relatively smooth leukokemtosis of the lower vernlilion, conside~ed. ~ ~ ~ ~ l ~ ~ ~ t  recommended is surgical excision; 
blending evenly into the skin surfkce distally and having however, it is often followed by recurtencc and spread. 
a steep, sharp, irl~gular proximal margin, may easily be Recombinant interferon-rr 2a in combination with a CO, . . . . . . . - . - -. - 
mistaken for precancerous leukoplakia chnicall~ fIi5toIogi- laser ha% also been used. 
cally, i t  shows only hyperkeratosis, without palakeratosls ar 
cellular atypia, A shallow shave excision suffices to cure it 
and to rule out precancerous leukoplakia; no  fulguration is 
required. 

Erythroplakia 
The term erytlzr~plnkia is applied to leukoplakia that has 
lost (or has not developed) the thickkcratin layer that makes 
leukoplakia white; it is the usual pattern in mucocutaneous 
juncti0ns.A focal red patch with no apparent cause should 
be suspected of being precancerous when found on the floor 
of the mouth, soft palate, or buccal mucosa, or under the 
tongue (Fig. 34-16). Histologically, there is cellular atypia, 

Fig. 34-16 Erythm BS Fitzpatrick, MD) 

Proliferative Verrucous Leukoplakia 
Prolifemtwe venucous leukoplakia is a slowly progressive 
cond~tlon that begins as multifoeal sites of hyperpiasla of 
the oral mucous membranes and proceeds to thicken and 
enla~ge until squamous cell carcinoma results. Women 
outnumber men 4:l. Initially flat, usually white patches are 
present, but the les~ons relentlessly become warly exophyttr: 
masses. The patches may involve the lips and chin. Seventy 
percent develop squamous ceU carcinoma (most frequently 
of the p l a t e  and gingiva), w ~ t h  40% of the total dying of 
pmlifemtive verrucous leukoplakia-associated carcinoma. It 
has been assoc~ted with human papillomavirus (HPV)-16 
infection. but it remains to be proven whether this is the 
primary cause. Treatment. is difficult because of the multi- 
focal nature of the lesions. Aggressive early surgical therapy 
is best. Many patients develop recurrence after only a short 
interval. Laser treatment or  photodynamic therapy should be 
considered primary options. 

Squamous Cell Carcinoma 
Squamous cell carcinoma is the most common oral 
malignancy, comprising 2% to 3% of all new cancers. With 
nearly 30,000 yearly cases in the US, it. is the tenth most 
common malignancy. It occurs primarily in older men. The 
most frequent sites are the lower lip, tongue, soft palate, and 
floor of the mouth pig. 34-17). Squamous cell carcinoma of 
the lip develops from actinic damage w ~ t h  95% of the cases 
involving the lower lip. Intraoml lesions frequently develop 
from leukoplakia, erythroplakia, at sites of-frequent irrita- 
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Fig. 34-17 Oral 
squamous cell 
carclnoma. 

tion, or long-standing mucosal inflammatory disease such as 
ulcerative lichen planus. About 20% of oral squamous cell 
cancers have an associated focus of leukoplalua; these tend 
to  be diagnosed at a less advanced stage thqn those where no  
associated leukoplakia exists.Verrucous carcinomas occur in 
the oral mucosa as they do on the skin.Tobacco smoking, the 
use of smokeless tobacco, areca or betel nut chewing, reverse 
smoking, and the use of  alcohol are lisk factors for the 
development of  lntraornl squamous cell carcinoma. They 
may also complicate xeroderma pigmentosa (the t ~ p  of the 
tongue), dyskeratosls congenita, dystrophic epidermolysis 
bullosa, erosive lichen planus, and oral submucous fibrosis. 
Unfortunately, the survival rate has remained at 50% for 
many years because it is often discovered late, after it has 
metastasized to the cervical lymph nodes. Exfol~ative cyto- 
logy is a pract~cal and accurate ard to oral cancer screening 

Axell T: Oral white leslons wlth special reference to precancerous 
and tobacco-related leslons. J Oral Pathoi Med (Denmark) 
1996;25'49. 

Bagan JV, et al. Prolderative verrucous leukoplakla. J Oral Pathol 
Med 2003;32:379. 

Bork K, et al: Dlseases of the Oral Mucosa and the Lips. 
Philadeiph~a WB Saunders, 1996. 

Ces~gl~a J, Woo SB: A comprehens~ve review of oral cancer. Gen 
~ e n t  2001;49:72. 

Coilangettes D, et al: Orel florid papillomatosls. Eur J Cancer B 
Oral 1993:298:81. 

Eisen D: The oral brush biopsy. Gen Dent 2000;48:96. 
Epstein JB, et al: Advances in the diagnosis of oral premalignant 

and malignant lesions. J Can Dent Assoc 2002;68:617, 
Haley JC, et al: Proliferative verrucous leukoplakia with 

cutaneous Involvement. J Am Acad Dermatol 1999;41:481. 
Harris CK, et ai: Prevalence of oral mucosai lesions In alcohol 

misuseffi in south London. J Oral Pathoi Med 2004:33,253. 
Hashibe M, et al: Chewing tobacco, alcohol, and the risk of 

erythroplakia. Cancer Epidemiol Biomarkers Prev 2000;9:639. 
Haya-Fernandez MC, et al: The prevalence of oral leukoplakia in 

138 patients with oral squamous cell carcinoma. Oral Dis 
2004;10:346. 

Hernandez G, et al: Rapid progression from oral leukoplakia to 
carcinoma in an immunosuppressed liver transplant recipient. 
Oral Oncol 2003;39:87. 

lshii J, et al: Management of oral leukoplakla by laser surgery. J 
Clin Laser Med S u g  2004;22:27. 

lshii Y, et al: Oral florid papillomatosis and leukoplakia of the 
esophagus associated with keratoderma and showing trans- 
epidermal elimination. J Dermatol 1994;21:974. 

Jacob BJ, et al: Betel quid without tobacco as a risk factor for 
oral precancers. Oral Oncol 2004;40:697. 

Lodi G, et al: Interventions for treating orai leukoplakias. 
Cochrane Database Syst Rev 2004;3:CD001829. 

Norton SA: Betel, J Am Acad Dermatol 1998;38:81. 
Scheifeie C, et al: is there a natural limit of the transformation 

rate of oral leukoplakia? Oral Oncol2003;39:470. 
Scheifele C, et al: The sensitivity and specificity of the OralCDx 

technique: evaluation of 103 oases. Oral Oncoi 2004;40:824. 
Schwartz RA: Verrucous carcinoma of the skin and mucosa. J 

Am Acad Dermatol 1995;32:1. 
Sciubba JJ: Oral Cancer. Am J Clin Dermatol2001;2:239. 
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Silverman S Jr, et al: Proliferative vermcous leukoplakla. Oral 

Surg Oral Med Oral Pathol Oral Radioi Endod 1997;84:154. 
Smith JB, et al: Cutaneous manifestations and consequences of 

smoking. J Am Acad Dermatol 1996;34:717. 
Sudbo J, et al: The influence of resection and aneuploidy on 

mortality in oral leukoplakia. N Engi J Med 2004;350:1405. 
Svlrsky JA, et al: Computer-assisted analysis of the orai brush 

biopsy. Compend Contln Educ Dent 2001;22:99. 
Thoma G, et al: Risk factors for multiple oral premalignant 

lesions. Int J Cancer 2003;107:285. 
Trivedy CR, et ai: The oral health consequences of chewing 

areca nut. Addict Biol20027:115. 
van der Hem PS, et al: The results of CO, laser surgery in 

patients with oral leukoplakia: a 25 year follow up. Oral Oncol 
2005;41:31. 

Acquired Dyskeratotic Leukoplakia 
James and Lupton reported a patient with acquired dys- 
kerntotic leukoplakia, which manifested as distinctive white 
plaques on the palate, gingivae, and lips (Fig. 34-18). There 
were similar lesions of the genitalia of the patient. Histolo- 
gically, there was a unique finding o f  clusters of  dyskrntotic 
cells in the prickle-cell layer in all affected sites. 

Aggressive laser treatment was followed by  recurrence. 
Use of  etretinate afforded some improvement, but the 
condition continues unabated after 15 years. 

James WD, et al: Acquired dyskeratotic leukoplakia. Arch 
Dermatol 1988;124:117. 

White Sponge Nevus 
The mouth, vagina, or  rectum may be the site of this spongy, 
white overgrowth of the mucous membrane, with acanthosis, 

Fig. 34-18 Oral 
dyskeratotic 
leukoplakia. 
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mcuolated prickle cells, and acidophtlic condensations in 
the cytoplasm of keratinocytes, which have been shown by 
electron microscopy Po be aggregated tonofilaments. The 
buccal mucosa is the most common Site of involvement. 
There are no extramucosal lesions. There is no treatment. 
Progression of the disorder generally stops at puberty. The 
disease is inherited as an autosomal-dominant disorder. A 
mutat~on in the mucosal keratin palr K4  and K13 has been 
identified as the inher~ted defect. HPV-16 DNA has been 
identified In some pat~ents, the significance of which remains 
to be determined. Antibiotics, particularly tetracycline, give 
significant improyement. 

Cox MF, et al: Human pap~llomavirus 16 DNA in oral white 
sponge nevus. Oral Sufg Oral Med Oral Pathol1992;734?6. 

de Tomas MJ, et al: White sponge nevus. Med Oral 1999;4:494. 
lwanczak F, et al: Clrnical qurz: whrte sponge nevus. J Pediatr 

Gastroenterol Nutr 2004;38.151 
Lim J, et al: Oral tetracycline rinse Improves symptoms of white 

sponge nevus. J Am Acad Dermatol 1 Q92;26.1003. 

Melanocytic Oral Lesions 
A wide vanety of melanocytic lesions appear on the mucous 
membranes. Nevi of the oral mucosa in general are very 
uncommon. Among the melanoeytic nevi of the cellular 
type, the intramucosal type is the most frequent, with the 
compound nevus next and the ]unction nevus occurring 
only rarely. Ephelis, lentigo, blue nevus, and labial melanotic 
macules are other types of focal hyperpigmentation. 
Ephelides darken on sun exposure and are usually limited to 
the lower lip. The blue nevus has dendritic cells in the sub- 
mucosa. Lentigines show acanthosis of rete ridges on b ~ ~ p s y .  
Oral melanotic macules are solitary, sharply demarcated, flat, 
pigmented lesions that occur chiefly in young women, do 
not change on sun exposure, and show only acanthosis and 
basal-layer melanin on biopsy. 

Oral melanoacanrhoma is a simultaneous proliferation 
of keratinocytes and melanocytes. It is most commonly 
observed in young black patients (average age, 23) on the 
buccal mucosa. It seems to be a reactrm process, usually 
followng trauma and resolving spontaneously in 40% of 
patients. 

Melanoma oecurz rarely, mostly in older patients. It is 
recognized by being larger than the usual benign pigmented 
lesion, more irregular in shape, with a tendency to ulcerate 
and bleed. A peripheral areola of erythema and satellite 
pigmented spots may be present. There is a striking pre- 
dilection for palatal (or, less often, gingival) 1nvo1vement.The 
overall prognosis is poor (c5% survival at 5 years), because 
the lesions are usuaIly deeply rnvasive by the time they are 
discovered. Whereas oral nevi are uncommon, biopsy of 
solitary pigmented oral lesions is indicated when the clinical 
diagnosis is uncertain. 

Buchnar A, et al: Relative frequency of solitaly melanocytrc 
lesions of the oral mucosa. J Oral Pathol Med 2004;33:550. 

Caslglia J, et al: A comprehensive review of oral cancer. Gen 
Dent 2001;49:72. 

Cebrian Carretem JL, et al: Melanoma of the oral cavity. Med 
Oral 2001:6.371. 

Gaeta GM, et al: Oml pigmented lesions. Clin Dermatol 2002: 
20:286. 

Hrcks MJ, et al: Oral mucosal melanoma Oral Oncol 2000: 
36:152. 

Horlick HP, et ai: Mucosal meianotic macule, reactive type. J Am 
Acad Detmatol 1988;19:786. 

Ma~ze JC: Mucosal melanosis. Derm Clin 1988;6:283. 
Medlna JE, et al: Current management of mucosal melanoma of 

the head and neck. J Sufg Oncol2003:83:116. 
Sexton FM, et al: Melanotic macules and melanoacanthomas of 

the lip. Am J Dernlatopathol 1987:9:438. 

Oral Melanosis 
P~gmentation of the oral cavity tends to occur most fre- 
quently ln black persons. In other races, the darker the skin, 
the more mucosal pigmentation may be expected, Oral 
melanosls may occur with Albright syndrome, Peutz-Jeghem 
syndrome, Carney complex, LaugierHunziker disease, and 
Addison's disease, or rarely, as an idiopathic process with no 
associated disease. 

James et al reported a patient with inflammatory acquired 
oral hyperpigmentation that fimt occurred at age 30 with 
numerous distinct pigmented macules, similar to those seen 
in Peutz-Jeghers syndrome. However, the condition pmpssed 
rapidly to a diffuse oral hyperpigmentatxon (Fig. 34-19). 
This appeared to be caused by an undefined inflammation, 
and slow partial resolution occurred after seveial years of 
observation. 

In the differential diagnosis of oral hyperpigmentation, 
these other entities should be included. The amalgam tattoo 
is a focal, brownish-blue macule incurred from fragments 
of dental silver or amalgam being implanted into the gums 
Ftg. 34-20). Heavy-metal porsoning may also induce such 

Fig. 34-19 Oral melanosis. 

Fig. 34-20 Amalgum 
tattoo. 
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pigmented line along the gums near their margin. A multi- 
tude of medications will cause pigmentation.Amodiaquine, 
chloroquine, oral contraceptives, phenothiazines, phenolph- 
thalein, quinacrine, quinidine, thallium, tobacco and 
zidovudine are among the most common of these. 

Abdollahi M, et al: A review of drug-induced oral reactions. J 
Contemp Dent Pract 2003;15:10. 

James WD, et al: Inflammatory acquired oral hyperpigmentation. 
J Am Acad Dermatol 1987;16:220. 

Leanane P, et al: Oral pigmentation. J Eur Aoad Dermatol 
Venereal 2000;14:448. 

Osseous Choristoma of the Tongue 
Osseous chorlstoma of the tongue presents as a nodule on 
the dorsum of the tongue containing mature lamellar bone 
without osteoblastic or osteoclastic activity. This does not 
recur after simple excision. 

Supiyaphun P, et al: Lingual osseous choristoma. J Med Assoc 
Thai 2000;83!564. 

Peripheral Ameloblastoma 
This is a neoplasm of the gingivae, which appears most often 
on the lower jaw. Basal cell carcinoma can be simulated 
histologically; however, this does not occur intraorally; those 
reported are examples or ameloblastoma. 

s 

Hope L, et al: Peripheral ameloblastoma. J Oral Maxillofac Sum 
2001;59:811. 

Collangettes D, et al: Oral florid papiilomatosis. Eur J Cancer B 
Oral 1993;298:81. 

lshii Y, et al: Oral florid papillomatosis and leukoplakia of the 
esophagus associated with keratoderma and showing trans- 
epidermal elimination. J Dermatol 1994;21:974. 

Schwartz RA: Verrucous carcinoma of the skin and mucosa. J 
Am Acad Dermatol 1995;32:1. 

TRUMPETER'S WART 
Trumpeter's wart is a firm, fibrous, hyperkeratotic, pseudo- 
epitheliomatous nodule on the upper lip of a trumpet player. 
A similar callus may grow on the lower lip of trombone 
players. 

Fisher AA: Dermatitis in a musician. Cutis 1998;62:214. 261. 

EPULIS 
The term eplclis means any benign lesion situated on the 
gingiva. The majority of these are reactive processes that 
display varying degrees of fibrosis, inflammation, and 
vascular proliferation on biopsy. 

Giant cell epulis (peripheral giant cell granuloma) is a 
solitary, bluish-red, 10- to 20-mm tumor occurring on the 
gingiva between or  about deciduous bicuspids and incisors. 
They may be induced by dental implants. Similar lesions 
may occur in the autosomal-dominantly inherited syndrome, 
cherubism. Histologically, they resemble giant cell tumor of 
the tendon sheath. 

B~schof M, et al: Peripheral giant cell granuloma associated with 
a dental implant. Int J Oral Maxillofac Implants 2004;19:295. 

Pyogenic Granuloma 
Pyogenic granuloma is an exuberant overgrowth of granu- 
lation tissue, frequently occurnng in the oral cavity, most 
otten involving the ging~va. It may also occur on the buccal 
mucosa, l~ps ,  tongue, or palate. It is a red to reddlsh-purple, 
soft, nodular mass that bleeds eas~ly and grows rapidly, but is 
usually not painful.When ~t develops dunng pregnancy it 1s 
called pregnancy tzr~nor or  granulo~nn gravidartrm. 

Hams MN, et al: Lobular capillary hemanglomas. J Am Acad 
Dermatol2000;42:1012. 

GRANULOMA FlSSURATUM 
Granuloma fissuratum is a circumscribed, firm, whitish, 
fissured. fibrous eranuloma occurrine in the labioalveolar , - 
fold.The lesion is discoid, smooth, and slightly raised, about 
1 cm in diameter. The growth is folded like a bent coin so 
that the fissure in the bend is continuous on both sides with 
the labioalveolar sulcus. Symptoms are slight. It is an 
inflammatory fibrous hyperplasia that usually results from 
chronic irritation caused by pool.ly fitting dentures. In the 
dental literature it is called epulis fissuratunl, particularly 
when there is a deep cleft traversing the lesion. Treatment 
is by surgical extirpation, C02  laser ablation, or electro- 
desiccation after biopsy 

Gaspar L, et ai: Manifestation of the advantages and disadvan- 
tages of using the CO, laser in oral surgely. J Clln Laser Med 
Surg 1990;8:39. 

ANGINA BULLOSA HAEMORRHAGICA 
The sudden appearance of one o r  more blood blisters of the 
oral mucosa characterizes this entity.There is no associated 
skin or systemic disease.The blisters may be recurrent, occur 
most often in the soft palate, and usually present in middle- 
aged or elderly patients. No treatment is necessary. 

Dominguez JD, et al: Recurrent oral blood blisters. Arch 
Dermatol 1999;l 35593. 

Giuliani M, et al: Angina bullosa haemorrhagica. Oral Dis 2002; 
854. 

Yip HK: Angina bullosa haemonhagica. Gen Dent 2004;52:162. 

MUCOCELE 
The term nlzrcocele refers to a lesion that occurs as a result 
of trauma or obstruction of the minor salivary ducts.The most 
common type is the mucous extravasation phenomenon, 
which is usually seen inside the lower lip because it is caused 
by trauma from biting (Fig. 34-21). The inside of the upper 
lip and buccal mucosa are uncommonly involved. It presents 
as a soft, rounded, translucent projection; it commonly has a 
bluish tint.The lesion varies from 2 to 10  mm in diameter. It 
is painless, fluctuant, and tense. Incision of it, or sometimes 
merely compression, releases sticky, straw-colored fluid (or 
bluish fluid if hemorrhage has occurred into it). 



Fig. 34-21 Mucocele. 

The cause is rupture of the mucous duct, with extra- 
vasation of sialomucin into the submucosa to produce cystic 
spaces with inflammation. Granulation tissue formation is 
followed by fibrosis. Excisional biopsy will document the 
diagnosis and eliminate the problem. Cryotherapy and argon 
laser ablation have also been reported to be successful. 

There are true mucous retention cysts where there is true 
obst~uction of the duct leading to an epithelial lined cavity. 
They are seen more in the posterior portions of the oral 
muc0sa.A ranula (from Rana, the frog genus) is a mucocele 
of the floor of the mouth. 

Two other cysts that may be present in the mouth are the 
parotid duct cyst, which occurs in musicians who use wind 
instruments (the cyst develops opposite the upper second 
molar on the buccal mucosa), and the dermoid cyst, which 
may occur on the floor of the mouth, especially in the 
sublingual area. 

Bentley JM, et al: A review of common pediatric lip lesions. Clin 
Pediatr (Phila) 2003;42:475. 

Gill D: Two simple treatments for lower lip mucoceles. Australas 
J Dermatoi 1996;37:220. 

Jensen JL: Superficial mucoceles of the oral mucosa. Am J 
Dermatopathol 1990;12:88. 

Tran TA, et al: Removal of a large labial mucocele. J Am Acad 
Demlatol 1999;40:760. 

ACUTE NECROTIZING ULCERATIVE 
GlNGlVOSTOMATlTlS (TRENCH MOUTH, 
VINCENT'S DISEASE) 
Acute necrotizing ulcerative gingivitis (ANUG) is character- 
ized by a rapid onset of characteristic punched-out ulcera- 
tions appearing on the interdental papillae and marginal 
gingivae. A dirty white pseudomembrane may cover the 
ulcerations. The lesions may spread rapidly and involve 
the buccal mucosa, lips, and tongue, as well as the tonsils, 
pharynx, and entire respiratory tract. The slightest pressure 
causes pain and bleeding.There is a characteristic foul, fetid 
odor that is always present. ANUG may lead to loss of 
clinical attachment of the gingiva and alveolar bone 
(necrotizing ulcerative periodontitis). 

Trench mouth begins in a nidus of necrotic tissue, which 
provides an anaerobic environment for the infection by 
fusospirochetal organisms (Bacteroides fusiformis) in asso- 
ciation with Borrelia ui7zcetztii and other organisms. Poor 
dental hygiene, smoking, poor nutrition, ingestion of methyl- 
enedioxymethamphetamine (ecstasy), and immunosuppres- 

Acatalasemia 

sion are pledisposing factors. It may be seen as a component 
of the oral infections and idlammatory lesions that occur in 
immunocompromised HIV-infected patients. 

Acute herpetic gingivostomatitis, primary HSV infection, 
may be confused withANUG. Young children are susceptible 
to this severe febrile stomatitis with lymphadenitis. It is not 
primarily gingival in location and does not cause necrosis of 
the interdental papillae. Noma is a form of fusospirillary 
gangrenous stomatitis occurring in children with low 
resistance and poor nutrition.The onset is often triggered by 
measles.At the onset there is ulceration of the buccal mucosa; 
this rapidly assumes a gangrenous character and extends to 
involve the skin and bones, with resultant necrosis. It may 
end in the patient's death. 

Treatment consists of thorough dental hygienic measures 
under the supervision of a dentist. Penicillin and debridement 
is the treatment of choice. Use of a 3% hydrogen peroxide 
mouthwash is also helpful. 

Berthoid P: Noma. Dent Clin North Am 2003;47:559. 
Brazier WJ, et ai: Ecstasy related periodontitis and mucosal 

ulceration. Br Dent J 2003;194:197. 
Golayan MO: The epidemiology, etiology, and pathophysiology 

of acute necrotizing ulcerative gingivitis associated with 
malnutrition. J Contemp Dent Pract 2004;5:28. 

Novak MJ: Necrotizing ulcerative periodontitis. Ann Periodontol 
1999;4:74. 

Salarna C: Fusospimchetosis causing necrotic oral ulcers in 
patients with HIV infection. Oral Surg Oral Med Oral Pathol 
Oral Radiol Endod 2004;98:321. 

ACATALASEMIA 
Acatalasemia (Takahara's disease) is a rare disease in which 
the enzyme catalase is deficient in the liver, muscles, bone 
marrow, erythrocytes, and skin. There are several forms. 
The absence of catalase leads to progressive gangrene of the 
mouth, with recurrent ulcerations resulting from increased 
susceptibility to infection by anaerobic organisms. 

Nearly 60% of affected individuals develop alveolar 
ulcerations, beginning in childhood. The mild type of the 
disease is characterized by rapidly recurring ulcers,. In the 
moderate type, alveolar gangrene develops, with atrophy 
and recession of the alveolar bone, so that the teeth fall out 
spontaneously. In the severe type, widespread destruction of 
the jaw occurs. After puberty all lesions heal, even in 
individuals who have the severe type. 

There is no  gross difference in appearance between the 
blood of an acatalasic patient and that of a normal 
individual, but when hydrogen peroxide is added to a sample 
of blood, acatalasic blood immediately turns blackish-brown 
and the peroxide does not foam. Normal blood remains 
bright and causes the peroxide to foam exuberantly because 
of the presence of erythrocyte catalase. 

Acatalasia is a lare peroxisomal disorder and is inherited 
as an autosomal-recessive trait. Treatment consists of 
extraction of the diseased teeth and the use of antibiotics to 
control the harmful effects of the offending bacteria. 

Ogata M: Acatalasemia. Hum Genet 1991;86:331. 
Perner H, et al: Acatalasemia-Takahara's disease. Hautazrt 

1999;50:590. 
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CYCLIC NEUTROPENtn 
Cycl~c, or  periodic, neutropenia 1s character~zed by a 
decrease of circulating neutrophils and dermatologic mani- 
festations. At regular intervals (21 days), neutropenia and 
mouth ulcerations develop, usually accompanied by fever, I 
malaise, and arthralgia. Ulcerations of the lips, tongue, 
palate, gums, and buccal mucosa may be extensive. The 
ulcers are irregularly outlined and are covered by a grayish- 
white necrotic slough.The antenor teeth may show a grayish- 
brown discoloration. Premature alveolar bone loss and 
periodont~t~s occur In addition, opportunist~c cutaneous 
idect~ons, such as abscesses, furuncles, noma, pyomyositis, 
and cellul~tis, may develop during the neutmpenic stage. 
Urt~caria and erythema multiforme have been reported. 

There is a cyclic depression of neutrophils occurring at 
intervals of 1 2  to 30  days (average, 2 1  days) and lasting 5 to 
8 days.The neutrophils in the peripheral blood regularly fall 
to low levels or completely disappear. Some cases have been 
associated with agammaglobulinemia. The cause of cyclic 
neutropenia is a germline mutation of the gene encoding 
neutrophil elastase (ELAZ).This is thought to produce apop- 
tosis of bone marrow progenitor cells. Both the autosomal- 
dominant disease and sporadic cases have this abnormality. 
Severe congenital neutropenia is caused by a mutation in 
the same gene but at a different site. The latter condition 
predisposes to the development of myelodysplasia and acute 
myelogenous leukemia, while cyclic neutropenia does not. 

In the differential diagnosis are other periodic fever 
syndromes, including periodic fever, aphthous stomatitis, 
pharyngitis and adenopathy (PFAPA) syndrome, Medi- 
terranean fever, Hibernian fever and hyperimmunoglobulin 
D syndrome. PFAPA syndrome is defined clinically and is 
cha~acterized by 4 days of high fevers (240" C) that recur at 
regular intervals every 2 to 8 weeks separated by wellbeing 
between episodes. Associated with fevers are aphthous 
stomatitis (70%), pharyngitis (72%), and cervical adenitis 
(88%). It is not familial, begins before 5 yean of age, and 
responds to small doses of prednisone for 1 to 2 days. 
Tonsillectomy has been reported to cure it. 

Use of recoinbinant buman granulocyte colony-stimulating 
factor (G-CSF) has been successful in the treatment of cyclic 
neutmpenia patients. If the potential side effects limit use of 
this therapy, cyclosporin has been reported to be effective 
also. Administering antibiotics during infections seems 
to expedite recovery. Careful attention to oral hygiene, 
including plaque control, helps improve mouth lesions and 
reduces the risk of infections. Death may occur from pneu- 
monia, sepsis, gangrenous ~ o d e r m a ,  or granulocytopenia. 

Berlucchi M, et al: Update on treatment of Marshall's syndrome 
(PFAPA syndrome). Ann Otol Rhinol Laryngol 2003;112:365. 

Dale DC, et al: Mutations in the gene encoding neutrophil 
elastase in congenital and cyclic neutropenia. Blood 2000; 
96:2317. 

Dale DC, et al: Cyclic neutropenia. Sernin Hematol 2002;39:89. 
Feder HM Jr: Penodic fever, aphthous stomatitis, pharyngitis, 

adenitis. Curr Opin Pediatr 2000;12:253. 
Horwitz M. et al: Mutations in E M ,  encoding neutrophii 

elastase, define a 21-day biological clock in cyclic neutm- 
penia. Nat Genet 1999:23:433. 

Scholl PR: Periodic fever syndromes. Curr Opin Pediatr 2000: 
12:563. 
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RECURRENT INTRAORAL HERPES SIMPLEX 
INFECTION 
Recurrent intraoral infection with IlSV is characterized by 
numerous small, discrete vesicles occurring in one or a few 
clusten.The site of involvement is a key feature in suspecting 
the diagnosis. The keratinized or masticatory mucosa (the 
palate, gingiva, and tongue) are affected. The grouped 
vesicles tupture rapidly to form punctate erosions with a red 
base. Smears from the base prepared with Wright stain will 
show giant multinucleated epithelial cells. Immunofluores- 
cent tests and viral cultures are also confirmatory. 

The differential diagnosis of this uncommon manifestation 
of HSV includes oral herpes zoster, herpangina, and oral 
aphthosis. The latter two involve nonattached mucosa, 
whereas recurrent HSV involves mucosa fixed to bone. 
Differentiation from zoster is made on clinical grounds or by 
culture and immunofluorescent testing. 

Chronic progressive ulcerative and nodular intraoral 
herpes are seen occasionally in HN-infected patients, or 
those with leukemia or neutropenia (Fig. 34-22). 

Bruce AJ, et al: Acute oral ulcers. Dennatoi Clin 2003;21:1. 
HirotaTK, et al: a 64-year-old man with glossitis. Arch Dermatol 

2001;137:85. 
Glick M: Clinical aspects of recurrent oral herpes simplex virus 

infection. Compend Contin Educ Dent 2002;23(7 Suppl 2):4. 

RECURRENT APHTHOUS STOMATITIS 
(CANKER SORES, APHTHOSIS) 
Clinical Features 
Aphthous stomatitis is a painiul, recurrent disease of the 
oral mucous membrane. It beglns as small, red, discrete or 
grouped papules, wh~ch in a few hours become necrotizing 
ulcerations. They are small, round, shallow, w h ~ t e  ulcers 
(aphthae) generally surrounded by a nng of hyperemla 
(Fig. 34-23).As a rule, they are tender, they may become so 
painful that they ~nterfere with speech and mastlcation.Tney 
are mostly about 5 mm in diameter but may vary in size from 
3 to 10 mm. When larger, they are called malor aphfl7ae. 
Usually, one to five lesions occur per attack: however, they 
may occur in any number. They are located in decreasing 
frequency on the buccal and labial mucosa, edges of the 
tongue, buccal and lingual sulci, and soft palate. There is a 
marked predilect~on for the nonkeratinized mucosa (any not 
bound to underlying penosteum). This and the fact that they 
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".i Aphthous stomatrtis must be d~fferentiated from mucous 
patches of early syphilis, candidiasis, Vincent angina, the 
avitaminoses (particularly pellagra and scurvy), erythema 

Fig. 34-23 Apthous stomatitis. 

are rarely confluent, even when they occur as small crops of 
1 -  or 2-mm lesions (herpetiform aphthae), help to distinguish 
them from the uncommon recurrent intraoral HSV infection. 
Aphthae may also occur on the vagina, vulva, penis, anus, 
and even the conjunctiva. 

The lesions tend to involute in 1 to 2 weeks, but recur- 
rences are common. These recurrences may be induced by 
trauma, such as self-biting, toothbrush injury, and dental 
procedures, spicy foods, citrus, fresh pineapple, walnuts, 
allergy, emotional stress, or hormonal changes in women, such 
as in menstruation, pregnancy, menarche, and menopause. 
A familial predisposition has also been described as familial 
epidemic aphthosis. 

Recurrent aphthous stomatitis is the most common lesion 
of the oral mucosa, affecting from 10% to 20°/u of the 
population. It starts commonly in the second or third decade 
and patients may experience recurrent bouts of lesions 
several times yearly for many decades. A not uncommon 
presentation in children is a syndrome characterized by 
periodic fever, aphthous stomatitis, pharyngitis, and adenitis 
(PFAPA).The high fevers and associated findings occur with 
striking periodicity every 4 weeks, last 4 to 6 days, and 
resolve only to recur the following month. The children are 
otherwise well. One or two dose of prednisone (2 mglkg) 
aborts the attack and tonsillectomy may cure it. 

Ulcerations such as these may also be the presenting 
sign in Beshet syndrome. HIV infection, malabsorption, 
syndromes, gluten-sensitive enteropathy, pernicious anemia, 
cyclic neutropenia, neutropenia, ulcerative colitis, and 
Crohn's disease. History, physical examination, complete 
blood count, and long-term follow-up documenting the 
recurrent course in the absence of other symptoms will 
secure the diagnosis. Some patients have aphthosis asso- 
ciated with low folate or iron levels, so testing should include 
evaluation of these. 

multiforme, pempbigus, cicatricial pemphigoid, lichen 
planus, primary HSV infection of the mouth, recurrent labial 
herpes, and recurrent intraoral HSV infection. 

Treatment 
No permanent cure is available. Several topical agents will 
lessen the pain.A mixture of equal parts of elixir of Benadryl 
and Maalox held in the mouth for 5 min before meals is sooth- 
ing. Kaolin may also be added t o  the mixture. Lidocaine 
(Xylocaine V~scous) 2% solution, keeping 1 teaspoonful in 
the mouth for several minutes, is helpful in allaying pain. 
Another useful topical anesthetic is dyclonine hydrochloride 
(Dyclone) 0.5% applied to the lesions. A large number 
of reasonably effective over-the-counter remedies are also 
available. Triggers, such as spicy foods, citrus, walnuts, 
pineapple, and other irritating substances should be avoided. 

One may use other measures to shorten the course and 
induce healing of lesions. A mixture of equal parts of fluo- 
cinonide ointment and Orabase applied to the ulcers three or 
four times a day is effective in aiding the healing of existing 
ulcer, however, it does not prevent new ulcers. Some patients 
object to the thick sticky texture of Orabase and prefer fluci- 
nonide gel. Clobetasol ointment can also be very effective. 
Intralesional steroids and short 3- or 4-day courses of oral 
steroids may help, particularly for indolent or large lesions. 
Nonstemidal alternatives include 5 mL of an oral suspension 
of containing 250 mg of tetracycline; this is held in the 
mouth for 2 min and then swallowed.This is done four times 
daily for 1 week. Amlexanox 5% oral paste (Aphthasol) is a 
useful topical therapy to both induce healing and relieve 
pain. Sucralfate suspension, alone or compounded with a 
topical steroid, may be useful as has been described in peptic 
ulcer disease and the ulcerations of Beh~et 's  disease. 

To try to prevent new lesions known triggers for the 
individual patient should be avoided as much as possible. 
Dapsone in doses of 25 to 50 mglday or colchicine 0.6 mg 
two or three times a day, may be tried.Thalidomide is another 
effective alternative, but caution regarding teratogenicity and 
neurotoxicity is necessary if this is to be considered. One 
method is thalidomide, 300 mglday to start, 200 mglday 
after 10  days, and 100 mglday after 2 months. Relapses were 
treated with 100 mglday for 12  days. 

Several investigators have reported finding low folate, 
iron, or B,, levels in about 20% of aphthosis patients inves- 
tigated, but others do not see this with such high frequency. 
Still, it is worth investigating as correction of the abnormality 
clears or improves the condition in most cases where an 
abnormality exists. 

Akintoye SO, s t  al: Recurrent aphthous stomatitis. Dent Clin Etiologic Factors North Am 2005;49:31. 
Although individual patients often suspect one of the factors ~ ~ ~ l ~ ~ ~ h i  M,  et al: update on treatment of ~ ~ ~ ~ h ~ l l . ~  syndrome 
mentioned above is responsible for precipitating their ( P F A ~ A  syndrome), o t o ~    hi,,^^ ~ ~ ~ ~ ~ ~ ~ l 2 0 ~ 3 . ~ 7 2 : 3 6 5 .  
recurrence, infectious or immunologic causation is favored B~~~~ AJ. et al: ~~~t~ oral ulcers. ~ ~ ~ ~ ~ t ~ l  clin 2003:21:1. , ~~-~~~ ~ - ~ - ~. 
by investigators.The true cause is unknown. Casiglia JM: Recurrent aphthous stomatitis. Gen Dent 2002; 

Histologically, the lesion consists of a lymphocytic inflam- 50:157. 
matory infiltration with occasional plasma cells and eosino- Flaitz CM, et al: Treatment approaches to common symptomatic 
phils, which suggests delayed hypersensitivity. oral lesions in children. Dent Clin NorV Am M00;44:671. 
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MAJOR APHTHOUS ULCER (PERIADENITIS 
MUCOSA NECROTICA RECURRENS) 
In Sutton's disease, a major aphthous ulcer begins as a small 
shotlike nodule on the Inner lip, buccal mucosa, or tongue, 
wh~ch breaks down into a painful sharply circumscribed 
ulcer with a deeply punched out and depressed crater. 

It may at times begin in the faucial pillars or oropharynx 
(Fig. 34-24). It may persist for 2 t a  1 2  weela before healing 
with a soft, pliable scar. There are seldom more than one 
to three les~ons present at one time. However, remissions 
tend to be short, and new lesions may appear before old 
ones have quite healed.The term Tnnlor aphfhous ulcers has 
supplanted the unwieldy Latin name for this disease. 

The cause is unknown, but evidence favors an immunolo- 
gic or ~nfect~ous etiology,These painful lesions are frequently 
present in HIV-infected patients who may experience similar 
lesions in the esophagus, rectum, anus, and gen~tals. 

Treatment is difficult, and the general measures discussed 
under recurrent aphthae should be employed. Intralesional 
or  systemic steroids in short courses, which may be effective, 
are often given. If recurrences are such that systemic steroids 
are prescribed for more than hvo or three short courses per 
year, alternative oral medications such as colchicine, dapsone 
or thal~domide may be tried 

Allen PG, s t  al: Major aphthous ulcer in an HIV-posbive child. 
Otolaryngol Head Neck Surg 2000;123:340. 

Chung JY, et al: Recurrent scarring ulcers of the oral mucosa. 
Arch Rermatol 1997;133:1162. 

Ker AR, et ai: Management strategies for HIV-assoelated 
aphthous stomatltis. Am J Clin Dermatol 2003;4:669: 

BEHGET SYNDROME (OCULO-ORAL-GENITAL 
SYNDROME) 
Clinical Features 
Behset syndrome consists of recurrent oral aphthous 
ulcerations that recur at least three times ~n one 12-month 
penod In the presence of any two of the following: recurrent 
genital ulceration, retinal vascul~tis or anterior or posterior 
uveitis, cutaneous lesions (erythema nodosum; pseudo- 
folliculitis or papulopustular lesions; or acneifofm nodules in 
postadolescent patients who are not rece~ving corticosteroid 
treatment), or a positive pathergy test. 

Oral les~ons occur on the lips, tongue, buccal mucosa, soft 
and hard palate, tonsils, and even in the pharynx and nasal 
cavity. The lesions are single or multiple, 2 to 10  mm or 
Iarger in diameter, and sharply circumscribed, with a dirty 
grayish base and a surrounding bright red halo. Other 
patients show deep ulcerations that leave scars resembling 
those caused by Sutton major aphthous ulcers. The lesions 
are so painful that eating may be difficult.A foul mouth odor 
is in most cases markedly noticeable. 

Genital lesions occur in men on the scrotum (Fig. 34-25) 
and penis or in the urethra; in women, on the vulva, cerv~x, 
or vagina; they may be found in both sexes on the genito- 
cmral fold, anus, perineum, or in the rectum.These ulcera- 
tions are similar to those seen in the mouth. In addition, 
macules, papules, and folliculitis may develop on the 
scrotum. Les~ons ln women may lead to deep destruction of 
the vulva. Swellings of the regional nodes and fever may 
accompany oral and genital attack. 

The ocular lesions start with intense penorbital paln and 
photophobia. Retinal vasculitis is the most classic eye sign 
and the chief cause of blindness Conjunctiv~tls may be an 
early, and hypopyon a late, accompaniment of uve~tis Ilido- 
cyclitis is frequently seen. Both eyes are eventually involved. 
Untreated d~sease leads to blindness from opt~c atrophy, 
glaucoma or  cataracts. 

Fig. 94-24 Malor apthae. 
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Neurologic manifestations are mostly in th- ..ntral healing ot the individual lesions but the prevention of new 

nervous system and resemble most closely those of multiple attacks. For that purpose several options exist, none of which 
sclerosis. Remissions and exacerbations are the rule. is optimal. Colchicine, 0.6 mg twice a day, may be started for 
Thrombophlebitis occurs with some frequency. Thiombosis 2 weeks. In the absence of response and gastrointestinal 
of the superior vena cava may also occur.Arthialgia is most side effects, the dose may be increased to three times a day. 
often present in the foim of polyarthiitis. Although this may not totally alleviate the mucocutaneous 

Unfortunately, the international criteria include non- lesions, it may decrease their recurrence rate by 50% or 
specific colnmon cutaneous lesions (pseudofolliculitis, more. Dapsone may be substiluted or added to this for 
papulopustular or acneiform lesions). Demonstration of improvement of response.The usual therapeutic final dose is 
either leukocytoclastic vasculitis or a neutrophilic vascular 100 mglday. Thalidomide has been found to be effective in 
reaction on histologic examination of a lesion would make many patients. One dosing method is thalidomide 200 mg 
the cutaneous criteria more specific. twice a day for 5 days and 100 mg twice a day for 15 to 60 

There is a relatively high prevalence of Behqet's disease in days. It had no etfect on iridocyclitis. Of course, long-term 
the Far East and Mediterranean countries, whereas in the US treatment will commonly be complicated by neurotoxicity 
and Western Europe it is much less common. In large series and the teratogenicity of this medication is well known. 
of patients from areas of high prevalence, men with an age of Methotrexate in a weekly oral dose of 7.5 to 20 mg should 
onset in the 30s predominate. Mangelsdorf et al reported on be resewed for severe refractory cases, as should more 
25 patients seen in a university dermatology refer~al practice aggressive systemic treatments such as systemic cortico- 
in the US; 22 of their patients were young women with a steroids, azathioprine, chlorambucil, cyclosporin, and 
high irequency of mucorutaneous lesions and a low cyclophosphan~ide. 
prevalence of ocular involvement. This may reflect referral The long-term outlook is for inte~mittent recurrent flares 
bias or could indicate the disease is less severe in the US. that may be life-long. Blindness, neurologic impairment and 

On histoloeic examination. the earlv lesions show a leuko- vascular thromboses are ~otential serious comolications. u 

cytoclastic vasculitis.There is perivascular infilt~>t~on, which - - 
is chiefly lymphocytic in older lesions, with endothellal 

- I a 

proliferation that obliterates the 1umen.The cause of Behcet's Alpsoy E, et The use Of suspens'On I n  the 
disease has been postulated to have an inlmuno- treatment of oral and genital ulcerat~on of Behqet's d~sease: 
logic andlor genetic basis but the evidence is stlll In- a randomized, placebo controlled, double-blind study of 
conclusive for any of these. Behqet's disease. J Am Acad Dermatol 1997;3&796. 

Arayssi T, et al: New ins~ghts Into the pathogenesis and therapy 

Diagnosis 
Usually the disease starts with one oral ulceration, followed 
by others. It may take years before addit~onal lesions 
develop.Therefore, the d~agnosis requlres two classic slgns in 
addition to oral ulcerations. In women anal and genital 
lesions predominate, often with subsequent involvemenl of 
the eyes. 

Behqet's disease must be differentiated fmm herpetic or 
apbthous stomatitis, pemphigus, oral cancer, and Stevens- 
Johnson syndrome (erythema multiforme). A skin puncture 
or pathergy test may be used to investigate patients further, 
however, it is not reliable in that it may be negative in 
otherw~se well-documented cases. It 1s done by inlecttng 
0.1 mL of normal sal~ne solution into the skin or by simply 
pricking the skln with a sterile need1e.A pustule appears at 
the site withrn 24 h. If results are negative, the test should be 
repeated at two to five points before results are accepted. 
Pathergy has been obsewed in patients with Behqetk 
disease, pyoderma gangrenosum, Sweet syndrome, and 
bowel-assoc~ated dematosis-arthritis syndrome. 

Treatment 
Usually the ulcerat~ons heal spontaneously. Mild mouth- 
washes and toothpastes and restricted use of the toothbrush 
should be prescribed when there are oral lesions. With regard 
to treating the symptoms and healing of the aphthae, local 
treatments as descnhed for aphthae may be used. Sucralfate 
suspension has been studied in Behqet oral and genital ulcers 
and was found to decrease pain and heahng time. On 
the whole, the therapeutic problem of aphthosis is not the 

of Behqet's syndrome. Curr Opin Pharmacol 2004;4:183. 
Balabanova M, et al: A study of the cutaneous manifestations of 

Behqet's disease in patients from the United States. J Am 
Acad Dermatol 1999;41:540. 

Bang D: Clinical spectrum of Behqet's disease. J Dermatol 
2001;28:610. 

Chen KR, et al: Cutaneous vasculitis in Behqet's disease. J Am 
Acad Dermatol 1997;36:689. 

Dega H,  et al: Mucocutaneous criteria for the diagnosis of 
Behqet's disease. J Am Acad Dermatol 1996;35:789. 

Ehrlich GE: Vascuiitis in Behqet's disease. Int Rev lmmunol 
1997;14:81. 

Evereklioglu C: Managing the symptoms of Behqet's disease. 
Expert Opin Pharmecother 2004;5:317. 

Ghate JV, et al: Behqet's disease and complex aphthosis. J Am 
Acad Dermatoi 1999;40:1. 

Goker B, et al: Current therapy for Behqet's disease. Am J Ther 
2002:9:465. 

Kaklamani VG, et al: Behqet's disease. Semin Arthritis Rheum 
1998;27:197. 

Kone Paut I ,  et al: Clinical features of Behqet's disease in 
children. J Pediatr 1998;132:721. 

Mangelsdorf HC, et a]: Behqet's disease. J Am Acad Dermatol 
1996;34:745. 

Rogers RS 3rd: Pseudo-Behqet's disease. Dermatol Clin 2003; 
21 :49. 

Sakane T, et al: BehqetSs disease. N Engi J Med 1999;341:1284. 
Uzun S, et al: The clinical course of Beh~et's disease in 

pregnancy. J Dermatol 2003;30:499. 
Yazici H: Behqet's syndrome. Curr Rheurnatol Rep 2003;5:195. 
Yurdakul S, et al: Behqet syndrome. Curr Opin Rheumatol2004; 

16:38. 





35 zz+5eL . Cutaneous Vascular Diseases 

UAUD PHENOMENON AND RAYNAUD'S 
A S F  - .-- 

Raynaud phenomenon occurs in the oresence of an ~~ 

associated- disease, usually collagen vascular disease. 
Raynaud's disease occurs in the absence of such disease. In a 
series of 165 patients with Raynaud, 51 had primary disease 
(Raynaud's disease).A defined connective tissue disease was 
present in about a third of the remaining patients, but 54 
had undefined connective tissue disease (35 with positive 
antinuclear antibody [ANA] titer). In another study of 142 
patients with idiopathic Raynaud phenomenon followed for 
more than 1 0  years, 14% progressed to a definite connective 
tissue disease. The initial presence of ANAs, thickening of 
fingers, older age at onset, and female sex were predictors of 
connective tissue disease. 

Raynaud Phenomenon 
Raynaud phenomenon is produced by an intermittent 
constriction of the small digital arteries and arterioles. The 
digits have sequential pallor, cyanosis, and rubor (Fig. 35-1). 
The involved parts are affected in paroxysms by the attacks 
of ischemia, which cause them to become pale, cold to the 
touch, and numb. The phenomenon is more frequently 
observed in cold weather. When exposed to cold the digits 
become white (ischemic), then blue (cyanotic), and finally 
red (hyperemic). In time the parts may fail to regain their 
normal circulation between attacks and become persistently 
cyanotic and painful. If this phenomenon persists over a long 
period, punctate superficial necrosis of the fingertips 
develops; later, even gangrene may occur. 

Raynaud phenomenon occurs most frequently in young to 
middle-aged women. It occurs with scleroderma, dermato- 
myositis, lupus erythematosus, mixed connective tissue 
disease (MCTD), Sjogren syndrome, rheumatoid arthritis, 
and paroxysmal hemoglobinuria. Scleroderma is the under- 
lying diagnosis in more than half of patients in one series. 
Occlusive arterial d i s e a ~ s  such as embolism, thromboangitis 

obliterans, and arteriosclerosis obliterans may be present. In 
addition, various diseases of the nervous system, cervical rib 
and the scalenus anticus syndrome, may produce the dis- 
order. Physical trauma such as pneumatic hammer operation 
and that incurred by pianists and typists may also induce this 
phenomenon. Medications such as bleomycin or ergot may 
also be the cause.The clumping of red blood cells is believed 
to be responsible for the induction of Raynaud phenomenon 
with high titers of circulating cold agglutinins. It may occur 
in cryoglobulinemia and polycythemia Vera. 

Simple tests and physical examination will generally dis- 
tinguish between Raynaud's disease and Raynaud phenom- 
enon. Sclerodactyly, digital pitted scan, puffy fingers with 
telangiectases, positive ANA, subcutaneous calcifications, 
basilar lung fibrosis, and changes on nailfold capillary 
microscopy (avascular "skip" areas with irregularly dilated 
capillary loops) are signs of connective tissue disease. 
Nailfold capillary changes are helpful prognostic indicators 
and periodic acid-Schiff (PAS)-positive globules in the 
proximal nailfold detected on biopsy correlate with 
connective tissue disease.An anticentromere antibody is an 
indicator of CREST syndrome. 

Raynaud's Disease 
Raynaud's disease is a primary disorder of cold sensitivity 
primarily seen in young women.The intermittent attacks of 
pallor, cyanosis, hyperemia, and numbness of the fingers are 
identical to those in Raynaud phenomenon. The disease is 
usually bilateral, and gangrene occurs in less than 1 %  of 
cases. 

The diagnosis requires the absence of the diseases enu- 
merated under Raynaud phenomenon. Although the current 
dictum is that Raynaud's disease should be present for 2 years 
before being classified as a primary process, it may take as 
long as 11 years for some systemic disorders to manifest. 
Overall, fewer than half of patients presenting with Raynaud 
symptoms will prove to have a connective tissue disease.The 
prognosis is good for idiopathic Raynaud's disease, although 
pulmonary hypertension has been reported. 

Etiology 

I The cause of Raynaud phenomenonldisease 1s multifactor~al. 
Increased a-2 sympathetic receptor activ~ty on vessels, endo- 
thelial dysfunction, deficiency of calcitonin gene-related 
peptide protein-contaimng nerves and a central thermo- 

1 regulatory defect have been implicated. Increased tvroslne 
I phosphoblation by protein tyrosine kinase mkdiates 

cooling-induced contiaction in Raynaud's disease. Elevated 
endothelin-1, a vasoconstrictor, has been found in Raynaud 
phenomenonldisease and systemic sclerosis. Women receiving 

Fig. 35-1 Rayna-- -._ease. unopposed estrogen replacement are twice as likely to 
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estrogen replacement or women receiving estrogen and phenomenon and its conversion to connective tissue disease: 
progesterone. Infusion of calcitonin gene-related peptide in a 12-year retrospective patient analysis. Scand J Rheurnatol 
patients with Raynaud phenomenon demonstrates increased 2003;32:343. 
hand temperatures compared with saline controls, suggesting 
it opposes the vasoconstrictive mediators of the disease. ER~THROMELALG~A 
Patients with ulcers healed with infus~ons, compared w ~ t h  
none of the patients treated w ~ t h  saline controls. Also called erythennalgza and onoinelalgta, this rare form 

of paroxysmal vasodilat~on affects the feet with burning, 
Treatment 
In both Raynaud phenomenon and Raynaud's disease, expo- 
sure to cold should be avoided. This includes avoidance of 
exposure to cold not only of the extremities but also of other 
parts of the body, since vasospasm may be induced by 
cooling of the body alone. Warm gloves should be worn 
whenever possible. Residence in a warn1 climate is helpful. 
Trauma to the fingertips should be avoided. Smoking is 
forbidden. 

Vasodilating drugs may be helpful, including nifedipine, 
1 0  to 20 mg three times a day, or prazosin, 1 mg three times 
a day increased to 3 mg three times a day. Nifedipine is 
considered to be the gold standard, and two-thirds of treated 
patients will respond favorably.The newer second-generation 
dihydropyridines, such as amlodipine, isradipine, nicardi- 
pine, and felodipine, have also been shown effective and are 
associated with few side effects. Silenafil and related drugs 
have been used. Pentoxifylline and stanozolol have shown 
variable success.An angiotensin II-receptor type I antagonist 
(losartan) or a selective serotonin-reuptake inhibitor 
(fluoxetine) may be useful in refractory cases. Tolazoline 
hydrochloride (Priscoline), 50 mg three times a day, can be 
helpful in mild cases. Preliminary data on low level laser irra- 
diation appear promising in an open case series, suggesting 
that physical modalities could supplement or replace drug 
therapy in some patients. 

The local application of 2% nitroglycerin in an oinhnent 
base (Nitro-Bid, Nitmstat) will give relief to some patients, 
but topical vasodilators may shift the blood supply to more 
vascularized areas and must be used cautiously. Sublingual 
administration of nitroglycerin was effective in only 2 of 10  
patients in one study, while 8 of 10  were improved by bio- 
feedback training, even 8 weeks after the sessions were over. 

In severe, disabling cases of Raynaud with trophic 
changes, sympathectomy has been successful. Sympathetic 
ganglionectomy with resection of the sympathetic trunk for 
both the upper and lower extremities has produced good or 
excellent results in some series. Unfortunately, the effect is 
often temporary, lasting for only 6 months to 2 years. 

al-Awami M, et al: Low level laser therapy for treatment of primary 
and secondary Raynaud's phenomenon. Vasa 2004:33:25. 

Baumhaekel M, et ai: Use of tadalafii in a patient with a 
secondary Raynaud's phenomenon not responding to 
sildenafil. Microvasc Res 2005;69:178. 

Eiertoni M, et al: Pulmonary hypertension in primary Sjorgren's 
syndrome: report of a case and review of the literature. Clin 
Rheumatoi 2005;24:431. 

De Angelis R, et al. Raynaud's phenomenon: clinical spectrum of 
11 8 patients. Clin Rheumatol 2003;22:279. 

Nagy Z, et al. Naiifold digital capillaroscopy in 447 patients with 
connective tissue disease and Raynaud's disease. J Eur Acad 
Derrnatol Venereol 2004;18:62. 

localized pain, redness, and high skin temperature. Infre- 
quently, the upper extremities may be involved.The burning 
pnroxysms may last from a few minutes to several days, 
and are usually triggered by an increase in environmental 
temperature. E~ythro~nelalgia is sometimes associated with 
Raynaud phenomenon, an interesting paradox as one mani- 
fests with vasodilatation and the other with constriction. 

The disease may be primary or secondary to diseases 
such as polycythemia Vera, thrombotic thron~bocytopenic 
purpura, thrombocythemia, peripheral neuritis, myelitis, 
multiple sclerosis, systemic lupus e~ythematosus (SLE), 
hypertension, or diabetes mellitus. Acquired disease has 
been reported after topical exposure to isopropyl alcohol 
and after mushroom poisoning with Clitocybe acronlelalga 
and Clitocybe amoenolens. Calcium-channel blockers and 
cyclosporin have been used to treat patients, but may exacer- 
bate or even induce the condition. Childhood erythro- 
melalgia oIten appears without an underlying disorder, may 
be familial, and tends to be resistant to aspirin. Autosomal- 
dominant inheritance has been linked to chromosome Zq, 
and mutations in SCNgA, a gene encoding a voltage-gated 
sodium channel a subunit expressed in sensory and sympa- 
thetic neurons. The pathophysiology is poorly understood. 
Many believe the disorder is related to peripheral small fiber 
neurotransmission and disturbed platelet function. Defective 
conduction in sympathetic peripheral fibers (C fibers) has 
been demonstrated in the majority of patients studied. 

Erythromelalgia caused by thrombocytosis often responds 
to aspirin. Erythromelalgia caused by underlying disease 
processes tends to respond to treatment of the primary 
disorder. The symptoms may be relieved by measures, such 
as immelsion in cold water, that cool the skin. Good results 
have been obtained with serotonin antagonists (methysergide, 
pizotifen, and sertraline) in some patients, which suggests 
that this may be a disease of peripheral serotonin activity. 
Misoprostol, 0.60.8 mglday, was effective in a blinded trial. 
Iloprost, a synthetic prostacyclin analog, was effective in a 
small double-blinded trial. Other treatment modalities have 
been anecdotally successful, including propranolol, clonaze- 
pam, cyproheptadine, tricyclic antidepressants, anticonvul- 
sants such as gabapentin, epinephrine, ephedrine, sublingual - .  . . - 
isoproterenol hydrochloride, nitroglycerin ointment, predni- 
sone, phlebotomy, sodium nitroprusside, venlafaxine, oral 
magnesium, lumbar ganglionectomy, and peripheral nerve 
block or section. 
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Coppa LM, et al: Erythromelalgia precipitated by acral erythema 
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trhannel blockade by cyelosparin. BMJ 2003;32~910. 

LIVEDO RETlCULARlS 
Livedo rettwlans is  a netlike motkled or ~ehc~lated pink 
or reddish-blue discoloration of the skn,  mostly on the 
extremities, especially the legs. Exposure to cold usually 
accentuates the inkwity of discoloration, although the 
lesions may be fixed and remain present on warming (some- 
times referred to as hucdo rncelnosn) (Fig. 35-2).The lesions 
are often asymptomatic; in other cases, coldness, numbness, 
pareshesia, or a dull ache may be present. Necmtizing 
livedo Micdaris may be associated with cutaneous nodules 
and ulcerations. 

Most cases are unassocialed with any underlying cause, 
but livedo retlcula~is may be a manifestation of lupus eiyth- 
ematosus, dermatomyositis, sclemdenna, rheumat~c fever, o r  
rhaumatoid atthritis. It may be seen with hepatitis C, pawo- 
virus B19, syphilis, meningococcemia, pneumococcal sepsis, 
tuberrulosis, gancreatitis,~decomprms&n sickness, vaiious 
forms of a~eAWs,Wegener~ndomatosis, pdycythemia vem, 
hypercalcemia, phwchromocytoma, mycosis fungoides, 
breast cancer, and thrombocytopenic purpura. It is  a side 
effect of amantadhe (Syhmetrel), and has been reported as 
a photosensitivity phenomenon in patients taking quinidme. 
Some patients on long-term m~nocycline therapy have been 
shown to develop drug-induced arthritis, feves, livedo reti- 
cularis, and positive peripheral antineutmphil cytoplasmic 
autoantibodies (P-PINU) titers. Livedo retkularismay be a 
complication of arteriography. 
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Fig. 35-2 Livedo 
racemosa. 

Cholesterol emboli resulting from severe atb@rosderotic 
disease may cause uni- or bi-lateral livedo retiadatis. Patiants 
frequently have codtomitant cpnosis, parputs, noaules, 
ulceration, or gangtene. Peripheml eosinophilia is common. 
alder men with savere atherosclerotic diseaae are most 
affected.They are often on anticoagulant therapy, and many 
have recently undergone vascular suqpry or imtrumentation. 
The differential diagnosis includes vasmtitis, septic staphyl- 
ocaceal emboli resulting from endocarditis or an infected 
aneurysm, and periarteritis nodosa. Mortality is 2%. Deep 
biopqy with serial sections may demonstrate the chaizter- 
istic cholesterol clefts webin thrombi. Pmzen section evalua- 
tion with polarized microscopy is particularly sensitive. 
Livedo reticularis of xecent onset in an elderly person 
warrants conddemtion of this diagnosis. 

Necrotiz~ng livedo reticularis has been reported with leuko- 
cytoclestic vasculitis, heparin-associated thrombosis, cryo- 
globulhemia, calciphylaxis, c~lcifyhg pannintlitis, oxalosfs, 
compressed air injuv? bismuth or pentazodne injectjons, 
atrial myxomas, Wegmer granutomatosis, Gtaves' disease, 
acute lpphofytic leukemia, mnal cancer, SUE,  and other 
connective tissue diseases. 

Sneddon syndrome usually presents in yaung to middle- 
aged women. They present with livedo rettcularis, then 
develop cerebrovascular infascts, The prognosis is poor. 
Some patiente have antiphospholipid antibodies and may 
have SLE. Up to 35% w111 be positive for antiendothelial cell 
antibodies (AECA). In some famihes, Sneddon syndrome 
may be inherited in an autosomaCdominant fashion. 

Pattents with SLE and livedo retimlaris are apt m have 
more severe diseese manifestations, such as renal disease, 
~asculitis, and aatIcardiolipin antibodies, even in theahsenee 
of Sneddon syndrome. Btients with antiphospholipid 
syndrome and livedo reticularis are more likely to develop 
epilepsy than those without livedo retimlaris.Among patients 
with chronic headaches, the presence of livedo eticukaris 
may be a marker for an increased risk of stroke. 

Moyamoya% disease is a rare, chronic cerebrovascular 
occtusive disease Characterized by prog1~ssive stenosis of the 
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strokes or cerebral hemorrhages. Both idiopathicMoyamoya's 
disease and disease associated with factorV Leiden mutation 
have been associated with livedo reticularis. 

Oxalosis may lead to livedo reticularis from deposition 
of oxalate crystals in and around blood vessel walls. The 
primary type comprises two rare autosomal-recessive dis- 
orders, each lacking one specific enzyme. Secondary forms 
also occur.The characteristic crystals are seen on biopsy. 

Cutis marmolata is physiologic mottling of the skin. 
The skin resembles marble because of its mottled bluish 
discoloration. It is commonly seen on the lower extremities 
in young children and women exposed to cold.The mottling 
usually disappears when the extremities are warmed. 
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LIVEDOID VASCULOPATHY 
Svnonvms for livedoid vasculopathv include lzvedozd 
v ~ s c z , l k ,  ntrophie blanclze, and PURPLE bainful ptlrpu~ic 
ulcevs with reticular pattern of the lower extremities). The 
histologic features of leukocytoclastic vasculitis are absent, 
so the term vasculopathy is preferred over vasculitis. The 
vasculopathy is characterized clinically by early, focal, 
painful purpuric lesions of the lower extremities that 
frequently ulcerate and heal slowly (Fig. 35-3). The ulcers 
heal with small, stellate and reticulated, white scars referred 
to as ntrophie irlanche. They may also show telangiectasis, 
hemosiderin-induced hyperpigmentation, and livedo 

Fig. 35-3 Uvedoid vasculopathy 

racemosa.Atmphy blanche also occurs in patients with only 
stasis dermatitis and ulceration. 

Livedoid vasculopathy may be associated with various 
systemic diseases, including primary or secondary hyper- 
coagulable states, particularly those associated with anti- 
cardiolipin antibody syndrome, protein C deficiency, 
antithrombin 1II deficiency, other fibrinolytic anomalies 
(including prothrombin and factorV Leiden gene mutations), 
and hepatitis C. Clinical evaluation should exclude these 
disorders, as well as venous and arterial peripheral vascular 
diseases. Mononeuropathy multiplex has been reported in 
association with livedoid vasculopathy. In some patients, 
atrophie blanche and mononeuropathy multiplex may be 
associated with polyarteritis nodosa rather than hyalinizing 
vasculopathy; biopsy is recommended. 

Histologically, livedoid vasculopathy is characterized by 
hyaline thickening of the walls of the small blood vessels. 
Fibrin, C3, and IgM are often found in the vessel walls. 
The vessels may demonstrate endothelial proliferation and 
thrombosis. Perivascular hemorrhage may be present. 
Endothelial thrombomodulin expression is elevated in many 
patients and platelet (P-selectin) and lymphocyte activation 
have been demonstrated. 

Low-dose aspirin (325 or even 162 mg once or twice a 
day) and dipyridamole have been effective in some patients. 
The addition of a third antiplatelet drug may provide addi- 
tional benefit. Beraprost sodium (120 pglday) or minidose 
heparin, as little as 5000 U every 3 days, has been reported 
to be effective. Nifedipine, 10  mg three times a day, produced 
healing in a patient in whom dipyridamole and aspirin had 
failed. Pentoxifylline, 400 mg two or three times a day, with 
400 mglday for maintenance, is another treatment option. 
Treatment with metfonnin has shown mixed results. Intra- 
venous iloprost has been effective in some patients with 
refractory disease. PUVA has been reported as useful in a 
few patients. Some patients with severe disease have 
responded to prednisolone, colchicine, azathioprine, or intm- 
venous immunoglobulin (IVIG).The mode of action of these 
agents is unclear, as vasculitis is not present histologically. 
Low molecular weight dextran is used for hypofibrinolytic 
disease. Secondary infection of ulcers should be treated with 
systemic antibiotics. 
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Livedoid Dermatitis 
Livedoid "dermatitis" is an embolic phenomenon 
(infarction) leading to temporaly or prolonged local ischemia 
as a result of accidental arterial obliteration from the intra- 
gluteal injections of various drugs. (See Chapter 6 for a 
discussion of injection site reactions.) 

Perinatal Gangrene of the Buttock 
Perinatal gangrene of the buttock is similar to livedoid 
dermatitis. It usually is a complication of umbilical artery 
catheterization, exchange transfusion, or cord injections by 
means of a syringe. It may also he a spontaneous event. 
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CALClPHYLAXlS 
Patients with end-stage renal disease with metastatic 
calcification are almost &clnsively affected by this disease. 
Calciphylaxis appears as reticulated, violaceous, mottled 
patches, later progressing to ecchymosis, cordlike nodules 
(usually located on the abdomen and thighs), and livedo reti- 
cularis. Progression occurs with ecchymosis, central necrosis, 
and black eschars that may have a reticulated appearance 
(Fig. 35-4). Gangrene and self-amputation of digits or 
extremities has been reported. Necrosis may involve other 
sites, such as the penis, tongue, or breast. Ischemic myopathy 
may produce symptoms suggestive of dermatomyositis. 
Patients with diabetes and chronic renal failure have a much 
higher chance of developing acral gangrene, and central 
lesions are associated with a wane prognosis than peripheral 
lesions. 

A serum calcium-phospho~us product of more than 
60 mg/dL indicates great risk for calciphylaxis. Calcification 
occurs when an appropriate challenging factor is then 
introduced. IdentiEed factors include vitamin D compounds, 
parathyroid hormone, phosphates, calcium salts, infections, 

Fig. 354 
Calciphylaxls 

high levels of matrix metalloproteinases, local trauma, intra- 
muscular tobramycin, corticosteroids, intramuscular iron 
dextran complex, calcium heparinate, human immunodefi- 
ciency virus (HIV) infection, and cryofibrinogenemia. 
Crohn's disease in combination with short-bowel syndrome 
has been reported to cause calciphylaxis. 

The prognosis is guarded, and most patients experience 
significant morbidity and mortality. Death is usually caused 
by staphylococcal sepsis after infection of the chronic ulcera- 
tions. Patients with secondary hyperparathyroidism benefit 
from parathyroidectomy with autotransplantation of para- 
thyroid tissue. Hyperbaric oxygen has been used with some 
success. Rapid improvement has been reported after intra- 
venous pamidlanate therapy in a patient with chronic renal 
failure. Intravenous sodium thiosulfate has also been used. 

- - - -  - 
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MARSHALL-WHITE SYNDROME AND BIER - 

SPOTS 
The marbled mottlina produced in the forearm and hand bv 
occlud~ng the brachiai artery with a tight sphygrnomani- 
meter cuff 1s characterized initially, and chiefly, by pale 
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,, , ,,., ,,i diamet,.. ..lese u,.~ described by Bier 
in 1898 and are known as Bier spots.Wilkin re-examined this 
phenomenon with laser Doppler velocimetry and concluded 
that the red spots on the hand are caused by relative 
vasodilatation, with vasoconstriction in the pale areas. 

Manhall-White syndrome consists of Bier spots associated 
with insomnia and tachycardia. This syndrome has been 
noted in white middle-aged men.The pale macules are cooler 
than the surrounding pink skin and become more apparent 
when the hands are lowered for some time. 

Marshall W, et al: Dermatoiogic and psychosomatic aspects of 
Marshall-White syndrome. Cutls 1965;1:184. 

Wilk~n JK, et al: B~er's spots reconsidered: a tale of two spots, 
with speculation in a humerous vein. J Am Acad Dermatol 
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PURPURA 
Purwura is multifocal extravasation of blood into the skin 
or a mucous membrane. It is manifested by distinctive 
brownish-red or purplish macules a few millimeters in 
diameter. Several types of purpura are recognized. 

Peteclziae are superficial, pinhead-sized (<3 mm), round, 
hemorrhagic macules, bright red at first, then brownish or 
rust colored.They are most commonly seen in the dependent 
areas, are evanescent, occur in crops, regress over a period 
of days, and most often imply a disorder of platelets rather 
than a coagulation factor disorder, These disorders typically 
give rise to ecchymoses or hematomas rather than petechiae. 
Petechiae may also be a sign of a blood vessel disease such 
as scuny or amyloidosis. 

Ecchynloses are better known as bruises or "black and 
blue marks." These extravasations signify a deeper and 
more extensive interstitial hemorrhage, which forms a flat, 
irregularly shaped, bluish-purplish patch. Such patches 
gradually turn yellowish and finally fade away. 

Vibices (singular, vibex) are linear purpuric lesions. 
Heomtoma designates a pool-like collection of extra- 

vasated blood in a dead space in tissue that, if of sufficient 
size, produces a swelling that fluctuates on palpation. 
Hematomas are usually walled off by tissue planes. 

Pathogenesis 
Purpura may result from hyper- and hypo-coagulable states, 
vascular dysfunction, and extravascular causes, including 
idiopathic thrombocytopenic purpura, thrombotic thrombo- 
cytopenic purpura, disseminated intravascular coagulation 
(DIC), drug-induced thrombocytopenia, bone marrow 
failure, congenital or inherited platelet function defects, 
acquired platelet function defects (aspirin, renal or hepatic 
disease, or gammopathy), and thrombocytosis secondary to 
myeloproliferable diseases. Most of these disorders produce 
findings of nonpalpable purpura. Ecchymosis predominates 
in procoagulant defects, such as hemophilia, anticoagulants, 
DIC, vitamin I< deficiency, and hepatic disease resulting in 
poor procoagulant synthesis. There is often a component of 
trauma. Increased frequency of ecchymotic skin can be the 
result of poor dermal support of blood vessels, most often 
localized to the area of trauma, and may result from actinic 
(senile) purpura, topical or systemic corticosteroid therapy, 

,,,..,, ,,,,,..... amyloidosis, Ehlers-Danlos ,,..-.-...-, ,: 
pseudoxanthoma elasticum. 

Occlusive disorders are those in which fibrin, cryoglobulin, 
or other material occludes vessels. Representative causes 
include monoclonal cryoglobulinemia, cryofibrinogenemia, 
DIC, purpura fulminans, protein C deficiency, warfarin- 
induced necrosis, heparin necrosis, cholesterol emboli, 
oxalate crystal occlusion, and antiphospholipid syndrome. 

Evaluation 
A history and physical examination is often all that is neces- 
sary. A family history of bleeding or thrombotic disorders, 
duration of symptoms, use of drugs and medications that 
might affect platelet function and coagulation, as well as 
a review of medical conditions that may result in altered 
coagulation, should be documented. Physical examination 
should stress the size, type, and distribution of purpura; a 
search for telangiectases; a joint examination; and an evalua- 
tion of skin elasticity, unusual scars, and unusual body habitus. 
Correlation of purpura morphology with pathogenesis allows 
for a more focused approach. 

A complete blood cell count and differential can be used 
to assess for microangiopathic anemia, screen for myelopro- 
liferative disorders, and assess the number and morphology 
of platelets. A bleeding time is the preferred method of 
assessing platelet function. The partial thromboplastin time 
(PlT) or  the prothrombin time (PT) are tests to evaluate 
abnormal coagulation states. 

Lotti T: The purpuras. Int J Dermatol 1994:33:1. 
Piette WW: The differential diagnosis of purpura from a 
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THROMBOCYTOPENIC PURPURA 
'lhrombon/topenic p111pur4 may be classified into two large . - . - . 
categories: states resulting from accelerated platelet destmc- 
tion and states resulting from deficient platelet production. 
Accelerated platelet destruction may be immunologic or 
nonimmunologic.The former may be due to antibodies (auto- 
immune or drug-induced thrombocytopenia), isoantibodies 
(congenital or post-transfusion), immune complex disease, 
or  other immunologic processes such as erythroblastosis 
fetalis, neonatal lupus, scleroderma, other connective tissue 
diseases, or  acquired immunodeficiency syndrome (AIDS). 
The group of thrombocytopenias with accelerated platelet 
destruction caused by nonimmunologic processes includes 
thrombotic thrombocytopenic purpura and DIC. Deficient 
platelet production may be related to diseases such as 
aplastic anemia and leukemia. 

"Idiopathic" Thrombocytopenic Purpura 
"Idiopathic" thrombocytopenic purpura (ITP) is also known 
as autoinlmune thrombocytopenic pzrlpzrra, or Werlhof's 
disense. It is characterized by either an acute or gradual 
onset of petechiae or ecchymoses in the skin and mucous 
membranes, especially in the mouth. Epistaxis, conjunctival 
hemorrhages, hemorrhagic bullae in the mouth, and gingival 
bleeding may occur. Melena, hematemesis, and menorrhagia 
also occur, and the latter may be the first sign of this disease 
in young women. Chronic leg ulcers occasionally develop. 
The presence of splenomegaly usually excludes the diagnosis 
of immune thrombocytopenic purpwa. 
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323 (72%) had mild-to-benign disease. Roughly 85% of a systematic review. Ann Intern Med 2004;140:112. 
patients who undergo splenectomy experience remission. Vlrgolini L, et al: Rituximab in autoimmune disea9es. Blomed 
More than half of the remaining patients spontaneously Pharmacother200%58:~9. 
remit within 15  years. 

The chronic form occurs most often in adults, 1s persistent, Drug-Induced Thrombooytopenia 
and has a female-to-male ratio oE between 2:l and 41. In Thrombocytopenic purpum resultingfm drug-induced anti- 
cases not respanding to splenectomy, an evaluation for an platelet antibod~es may be caused by drugs such as heparin, 
accessoly spleen should be performed using '"''Tc =dm- sulfonamides, d~goxin, quinine, quinidine, chlorothiandes, 
nuclide scan. Breast cancer has been associated with ITP, penicillin, cephalosportns, minocycline, phenylbutazone, 
with a parallel course in one-thtrd of cases. Other malignan- acetaminophen, allopurinnl, methyldopa, furosemide, gold 
cies have also been associated with TTP. Helicobacter pylon salts, tifampin, a d  lidocaine.Ticiop~dine an antiplatelet agent 
lrifection and varicena have been reported in association used to reduce the occurrence of athemthrombotic arterial 
with adult ITP. events, has been associated with neutropenia, aplastic anemla, 

PPPis the result of platelet injury by antibodies of the IgG thrombocytopenia, and thrombotic thrombocytopenic 
class, Antiplatelet ant~bodies c o a  the platelets, trigger~ng puqum. 
thew removal by the spleen after a greatly reduced survival Heparin-induced thrombocytopenia (HIT) is associated 
time, which may last from mlnutes to a few h o u ~ .  Anti- with life-threatening arterial and venous thrombosis and, to 
phospholipid antibodies are found in some patients. a lesser extent, hemorrhagic complications. HIT is mediated 

Splenectomy is the most common form of therapy. by an antibody to the platelet factor4 (PF4)-heparin complex. 
Systemic costicosteroids are also used, but steroid treatment The antibody crosslinks FqRII receptors on the platelet 
is associated with bone deminemlization in both adult6 and surface, resulting in platelet activation, aggrrgation, and 
children with the disease. Platelet transfusions may be life- simultaneous activation of blood-coagulation pathways.Tests 
saving in acutely iI1 patients who are actively bleeding; for HIT antibodies include immunoassays (such as ELISA) 
however, they do not produce a sustained increase in the and functional L&S (such as the 14~-serotonin release assay). 
platelet count and thus are only indicated for emergencies. Treatment for drug-induced thrombocytopenia consists of 
IVIG is used to treat and possibly postpone or el~mmate the removal of lhe offending agent. Corticostemids are helpful 
need for splenectomy in some patients. Patients lesponsive in moderately htgh dosage (60 mgtday preduisone) and are 
to IVIG are more likely to respond to splenecton~y than usually only necessary as a k e f  course.Whcn a clinical diag- 
those umesponsive to WIG. In chgonic IT8 lapamscopic nosis of HIT is made, heparin should be stopped imme- 
splenectomy is an option. Anecdotal reports support the use diately and treatment wth  an alternative anticoagulant (such 
oI intravenous anti-D (anti-Hh,), danazol, rituximab, Yinca as hirudin) should be started. Warfarin the~apy can begin 
alkaloids, and other immunosuppressive agents (such as when the patient is clinically stable. 
azathioprine, cyclophosphamide, and cydosporin& interfemn- 
a, plasma exchange, staphylococcal protein A immuno- 
adsorption, dapsone, ascorbic acid, and colchic~ne. Chong B H  Heparin-induced thrombocytopellla. J Thromb 

Haernost 2003;1.1471. 
Grossjohann 6,  et al: Ceftnaxone causes drug-induced immune 

M e p e  00,  et al: Human parvovrrus B1 9 associated with idio- thrombocytopenia and hemolytic anemia: characterization of 
pathic thmmbocytopenic purpura. Pedratr Hematol Oncol targets on piatelets and red blood cells. TranSfusIo~ 200% 
2004;21:421. 44'1033. 

Aledort LM, et el: Pnrspective scmenlng of 205 patients with ITP, Picker SM, et al: Pathophys~plogy, ep!damlology, diagnosis and 
Including diagnosis, serological markers, and the rektionsh~p treatment of heparin-induced thrombocytopenla (Hln. Eur J 
between platelet counts, endogenous thrombopoietin, and Med Res 200%9:180. - 



822 CUTANEOUS VASCULAR DISEASES - 
Zondor SO, et ai: Treatment of drug-lnduced thrombocytopenia. 

Expert Opln Drug Saf 2002;1:173. 

Thrombotic Thrombocytopenic Purp~ra 
Also known as Moschcow~tz syndroltie, thrombotic throm- 
bocytopenic purpura ('ITP) is a pentad of thrombocytopenia, 
hemolyuc anemia, renal abnormalities, fever, and disturb- 
ances of the central nervous system (CNS). Focal neurologic 
symptoms may be the presenting feature. Multiple ecchy- 
moses, jaundice, pallid mucous membranes, and an enlarged 
spleen may be found. Other associated findings include 
arthritis, pleuritis, Raynaud phenomenon, abdom~nal pain, 
and hepatomegaly. The presence of schistocytes on a blood 
smear is the morphologic hallmark of the disease, and a 
schistocyte count of greater than 1% in the absence of other 
known causes of thrombotic microangiopathy strongly 
suggests a diagnosis of 1TP. Tests may show a decreased 
hematocrit and decreased plate1ets.A delay in diagnosis may 
lead to a mortality rate as high as 90%.TTP has been asso- 
ciated with several drugs, including cyclosponn, tacmlimus, 
sirolimus, mitomycin-C, ticlopidine, clopidogrel, s ta t~ns~ 
Plavix, and the Norplant contracephve system. Cases have 
been reported in ass~ciation with HIV infection. 

Biopsies demonstrate hemorrhage and fibrin occlusion of 
vessels. Inflammation is absent. Studies of plasma samples 
from patients with a c t i v e w  have often shown the presence 
of unusually large von W~llebrand factor multimew. In some 
cases, there has been an absence of the large forms during 
acute disease, secondary to binding of unusually large von 
mllebmnd factor multimen to platelets with subsequent 
aggregation. The underlying patl~ogenesis is a deficiency of 
the vou Willebrand factor cleaving protease ADAMTS13. 

Unttl exchange plasmapheresis was instituted as  the treat- 
ment of choice, 80% of these patients died; now, 80% survive. 
Cascade filtration is also highly effective and supplemental 
immunosuppressive therapy may be required. In recurrent or 
refractory disease, extracorporeal immnuoadsorption, rituxi- 
mab therapy or splenectomy may be needed. Cyclosporin, a 
drug associated with onset ofTIP> has also been used to treat 
cases not associated with the drug. 

Burns ER, et al: Morpholog~c d~agnosis of thrombotic thmmbo- 
cytopenic purpura. Am J Hernatol2004;75:18. 

ltale M, et al: Excellent response of refractory Ire-threatenmng 
thrombotic thrombocytopenic purpura to cyclosporine treat- 
ment. Clin Lab Haematol 200496:65. 

Kokame K, et al: Genetic defects leading to hereditary thmmbo- 
tic thrombocytopenic purpura. Semin HBmatol 2004;41;34. 

Kremer Hovinga JA, et at: Splenectomy in relapsing and plasma- 
refractory acquired thrombotic thrombocytopenic purpura. 
Haematologica 2004;89:320. 

McCarthy LI, et al: Thrornbotlc thmmbocytopentc purpura: 
yesterday, today, tomorrow. Ther Apher Dial 2004;8:80. 

MlRer Dl? ef al: tncldence of thrombotic thrombocfiopenic 
purpurahemolytic uremic syndrome. Epidemiology 2004: 
15:208. 

Valbonesi M,et at: Nine years of cascade filtration forthrombotic 
thrombocytopenic purpura. Ther Apher Dial 2004;8:87. 

Yomtovlan R, et d. Rltuxlmab for chronic rwuning thrombottc 
thmmbocytopenic purpura: a case report and revlbw of the 
literature. Br J Haematol 2004:T24:787. 

I Fig. 3 5 5  
Cryoglobulinemia. 

NONTHROMBOCYTOPENIC PURPURA 
(DYSPROTEINEMIC PURPURA) 
Cryoglobulinemia and Cryofibrinogenemia 
The term cryoglobulinemia refew to the presence in the 
serum of pmteins that precipitate at temperatures below 
37" C and redissolve on rewarming. Abnormal serum 
probeins behaving as eryoglobulms and cryofibrinogms may 
be IgG, IgM, or both. Cryoglobulinemic purpnra occurs most 
ftequently in multiple myeloma and macroglobulinemia and 
is of a monoclonal igM, IgG, or Bence Jones cryoglobnlin 
£om. Mixed ctyoglobulinemia, in which the cryoglobulins 
are of various classes, may be seen in hepahtis C infection, 
hepatitis B infection, SLE, rheumatoid arthritis, and Sjdgren 
syndrome. Mixed cryoglobulinemia is associated with hepa- 
titfs C virus infection in greater than 90% of cases, and the 
prevalence of thyroid disorden is increased in these patien.ts. 

Purpura is most apt to occur on exposed surfaces after 
cold exposure. Marked brown hyperpigmentahon of the 
dorsal feet results (Fig. 35-51. In monoclonal dlsease, the 
btopsy reveals amorphous jelly-like eosinophilic material in 
the vessel lumen. In the mixed type, hiopsy reveals classic 
leukocytodastic vasculitis. In cryocrystalglobulin syndrome, 
vasculttk skin lesions occur and crystalline deposits are seen 
in the corneas and joint spaces. Follicular hyperkeratosis, 
purpura, acral blisters, and ulceration have also been 
reported. 

Purpura secondary to these abnormal sentm proteins tends 
to be chronic. Deaths have been related to nephropathy, 
cardlac failure, w~despread vasculitis, B-cell lymphoma, and 
other associated malignancies. Chromosomal translocation 
(t 14, 18) and Bcl-2 activation have been demonstrated in 
B-lymphocytes of 80% of patients with hepatitis C virus 
(HCV)-related cryoglobnlinemic vasculitis, and HCV infec- 
tion is the matn etiologic factor associated with hematologic 
maIignancies in patients with cryoglobulinem~a. 

Treatment options indude plasmapheresis, systemic 
steto~ds, immunosuppresson, and colchicine. Prolonged 
remission after treatment with high-dose gamma globulin 
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lnfunon has been reported. Interferon, alone or in combine 
tion with ribavirin, has been used for hepatitis B- and C- 
associated disease. Peginterferon p~oduced an exacerbation 
of vasculitis in one reported patient. Mixed cryoglobulinemia 
wth severe renal and cardlac disease refractory to cortico- 
steroM therapy, plasmapheresis, chlorambucil and cyclo- 
phosphamide has responded to rltuximab. Simple plasma 
exchange can be helpful, but cryofiltration apheresls is the 
best method to remove cryoproteins in the treatment of 
cryoprec~pitate-induced diseases. 

In contrast to cryoglobulimemia, crydibrlnogenemia is 
rarely symptomatic.The precipitating cryofibrinogen 1s a cold 
insoluble complex of fibnn, fibrinogen, and f ib r i  split 
products w~th  albumin, cold ~nsoluble globulin, factor WI, 
and plasma protelns.Associated mllagen-vascular disorders, 
infections, and malignancies are significantly more frequent 
in pat~ents with combined cryofibrinogen and cryoglobulin 
than those with isolated cryofibrinogenemia. Cryofibrinogen 
has been associated with calciphyIaxis in the setting of renal 
disease The frequency of this association is unknown. Familial 
primary cryofibrinogenemia manifests as painful p q u r a  
wrth slow healing ulcerations and edema of both feet durlng 
tbe winter months. 

Amdo TD, et ai. An approach to the diagnosis and treatment of 
cryofibnnogenemla Am J Med 2004:116:332. 

Batisse 0, et al: Sustained examrbatlon of cryoglobul~nemia- 
related vascul~tis following treatment of hepatitis C with 
peginterferon affa. Eur J Gastroenterol Hepatol2004;16:701. 

Bla~n H, et al: Cryofibrinogenaem~a: a study of 49 patlents. Clin 
Exp lmmunol2000;120:253. 

Della Rossa A, et al: Hyperviscosity syndrome in cryoglobulln- 
emia' cllnical aspects and fherapeutlc considerations. Semin 
Thromb Hemost 2003;29:473. 

Fem C, et al: Mixed cryoglobulinemia: demographic, clinical, 
and serologic features and survival in 231 patlents. Semrn 
Arthritis Rheum 2004;33:355. 

Ghijsels E, et el: Anti-CDZO monoclonal antibody (rituximab) 
treatment for hepatitis C-negatlve therapy-resistant essential 
mixed cryoglobulinemia with renal and cardiac failure. Am J 
Kidney DIS 2004;43:e34-8. 

Harati A. et al: Skin disorders in association with monoclonal 
gammopathies. Eur J Med Res 2005;10:93. 

Klmya-Asadi A, et al: Mtxed oyoglobulinemia secondary to 
interferon therapy for hepatitis C: case report & review of the 
literature. J Drugs Dermatoi 2002;1:72. 

Rayhill SC, et al: Posltlve serum cryoglobul~n is assoc~ated with 
worse outcome after liver transpiantation for chronic hepatitis 
C. Transplantation 2005;80:448. 

 slam^ FS, et al. Cqafiitratron apheresfs in the treatment of 
cryoprecipltate induced diseases. Ther Apher 1997;1:58. 

Trejo 0, el al; Hematologic mailgnancies in patlents With cryo- 
globulinemia: assoclatlon with autoimmune and chron~c viral 
daeases. Semin Atthritis Rheum 2003;33:19. 

Waldenstrom Hyperglobulinemic Purpura 
(Purpura Hyperglobulinemica) 
Waldenstrdm hyp~rglobulmemrc ~ u r p u m  presents wrth 
episodlc showers of petechiae occurring on all parts of the 
body, most profusely on the lower extremities.The donum of 
the feet are intensely involved, and the petechiae diminish 
on the ascendmg parts of the leet (Fig. 35-6). A diffuse 

1 Fig. 95-6 
WdenstrOm 
hyperglobulinemic 
purpura 

"peppery" distribution 1s commonly noted, resembling 
Scbamberg's &sease.The petechiae may be induced or aggra- 
vated by prolonged standing or walking, or by wearing 
constrictive garters or stockings. 

Serum protein electrophores~s demonstrates a broad- 
based peak (polyclonal hypergammaglobul~nemia).The bulk 
of the protein increase is IgG, though occasionally increased 
amounts of IgA are also found. IgM is usually normal or 
decreased. Rheumatoid factor in varying amounts is present 
in almost all patients. Antithyroglobulims, increased erythm- 
cyte sedimentation rate (ESR), leukopenia, antinuclear factors, 
and proteinuna may be found.Ahost 80% of patients with 
hypergammaglobulinemic purpura oi Waldenstrbm have 
antibodies to RofSSA. 

Hyperglobulinemic purpura oceun most commonly in 
women and is frequently seen with Sjogren syndrome, 
hepatrtts C, kerntoconjunctivitis sicca, rheumatoid arthritis, 
and multiple myeloma. It may also be a primary chronic 
benign illness. Hypergammaglobulinem~c purpura associated 
w ~ t h  hepatitis C has a predilection for men, and has mani- 
festations that usually last longe~ than those associated with 
Sjdgren syndrome. 

In about a thrrd of patients, IeukocytocIastic vasculitis 
is present. Patients with lculcocytoclastic vasculitis have a 
higher prevalence of art~cular involvement, peripheral 
neuropathy, Raynaud phenomenon, renal involvement, 
antinuclear antibodies, rheumatoid faetor, and anti-RoISS-A 
antrbodies. Biopsy in patients without leukocytoclastlc 
vasculitis demonstrates a perivascular infiltrate of 
mononuclear cells. 

The course of the drsease 1s essentially benign, but thronic. 
Rare deaths are related to associated cryoglobuIin disease. 
Hyperglobuliiemic purpura may be a manifestation or 
harbinger of wnnective tissue or hematopoiet~c diseases, 
and rarely, progression to myeloma has been reported. 

Patients often improve with support stockings. Steroids 
should be reserved for severe disease. Indomethacln and 
hydroxychlomquine may be of value in the treatment of 
milder disease. Chlorambucil reduces the purpura but does 
not effect gross changes in the pmtein abnormality, Thio- 
guanine, dipyridamole (Penantlne), aspirin, and colchicine 
have been used with some success. 

- 

Al-Mayouf SM, et al: Hypergammaglobuiinaemic purpura asso- 
aiafed wlth IgG subclass imbalance and recurrent infection. 
Elm Rheumatol2000;19:499. . 
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Malaviya AN, et al: Hypergammagiobuiinemic purpura of Leblond V, et al: Waldenstrom's macroglobulinemia: prognostic 
Waldenstrom: report of 3 cases with a short review. Clin Exp factor; and recent therapeutic advances. Clin Exp Med 2004; 
Rheumatol 2000:18:518. 3187. 

Ramos-Casais M, et al: Cutaneous vasculitis in primary Sjdgren Libow LF, at al: Cutaneous Waldenstrom's macroglobulinemia: 
syndrome: classification and clinical significance of 52 report of a case and overview of the spectrum of cutaneous 
patients. Medicine (Baltimore) 2004;83:96. disease. J Am Acad Dermatol 2001;45(6 Suppl):S202. 

Waldenstrom Macroglobulinemia PURPURA SECONDARY TO CLOTTING 
In 1944, Waldenstrom described an entity characterized by 
bleeding from the mucous membranes of the mouth and 
nose, lymphadenopathy, hepatosplenomegaly, hemorrhage 
of the retina, and cutaneous purpura. Gastrointestinal bleed- 
ing and anemia may occur. This disease occurs mostly in 
elderly white men who present with oronasal bleeding as a 
manifestation of plasma cell dyscrasia. Nonspecific cutan- 
eous findings include Raynaud phenomenon, amyloidosis, 
pruritus, xanthomatosis, and urticaria. Some patients with 
Schnitzler syndrome (urticaria, bone pain, and paraprotein- 
emia) satisfy the criteria for Waldenstrom macroglobulin- 
emia. Waldenstrom macroglobulinemia may be associated 
with chronic liver disease and hepatocellular carcinoma. 
Hepatitis G, a new member of the Flnuiuiridae family, and 
hepatitis C infection have been implicated in some cases. 

The histopathologic feature in most cases is a perivascular 
infiltrate containing lymphocytes and in some cases 
neutrophils and eosinophils. Two types of skin lesions may 

DISORDERS 
Hereditary disorders of blood coagulation usually result 
from a deficiency or qualitative abnormality of a single 
coagulation factor, as in hemophilia or von W~llebrand's 
disease. Acquired disorders commonly result from multiple 
coagulation factor deficiencies, as in liver disease, biliary 
tract obstruction, malabsorption, or drug ingestion. Acquired 
clotting disorders may also involve platelet abnormalities, as 
in DIC. Hemorrhagic manifestations are common and may 
be severe, especially in hereditary forms. Ecchymoses and 
subcutaneous hematomas are common, especially on the 
legs. Severe hemorrhage may follow trauma, and hemarth- 
rosis is frequent. Other hemorrhagic manifestations include 
respiratory obstruction resulting from hemorrhage into 
the tongue, throat, or  neck; epistaxis; gastrointestinal and 
genitourinary tract bleeding; and, rarely, CNS hemorrhage. 

occur. violaceous to ikd indurated plaques, infiltrated with Harley JR: Disorders of coagulation misdiagnosed as  non- 
atypical lymphoid cells; or alternatively, translucent papules accidental bruising. Pediatr Emerg Care 1997;13:347. 
full of amorphous eosinophilic material that has proved Sham RL, et al: Evaluation of mild bleeding disorder; and easy 
on direct immunofluorescence (DIF) to be IgM. Basement bruising. Blood Rev 1994;8:98. 
membrane dcnosib of IeM have also been detected. Leuko- .......- - ~ -  r - - ~ ~ -  - - - - ~  
cytoclastic vasculitis associated with Waldenstrom macro- 
elobulinemia has been rarelv renorted. Lame amounts of D - A - 
monoclonal IeM are res~onsible for the variable clinical - 
pattern. Fibrinogenopenia, fibrinolysis, circulating anti- 
coagulants, coagulation factor deficiencies, intravascular or 
perivascular deposition of paraprotein, or associated cryo- 
globulinemia or cryofibrinogenemia may result in the 
bleeding tendencies. Age, hemoglobin, and serum albumin 
are among the most important prognostic factors. 

Plasmapheresis is recommended until adequate doses 
of chlorambucil have been administered. Cyclophosphamide 
and corticosteroids or 2-chlorodeoxyadenosine (dadribine) 
have also been shown to be effective. PUVA has been used 
to alleviate symptoms of pruritus. Rituximab has shown a 
response rate of about 30%. Autologous and allogeneic 
stem cell transplantation may be considered for patients with 
refracto.ory or relapsing disease. 

Abdaliah-Lotf M, et al: Cutaneous manifestations as  initial 
presentation of Waldenstrom's macroglobulinemia. Eur J 
Dermatol 2003;13:90. 

Chan I ,  et al: Cutaneous Waldenstrom's macroglobulinaemia. 
Clin Exp Dermatol 2003;28:491. 

Chen Ci: Treatment for Waldenstrom's macroglobulinemia. Ann 
Oncol 2004;15:550. 

Colvin JH, et al: Cutaneous lyrnphoplasmacytoid lymphoma 
(immunocytoma) with Waldenstrom's macroglobulinemia 
mimicking rosacea. J Am Acad Dermatol 2003;49:1159. 

Johnson SA, et al: Phase ill study of chlorambucil versus flu- 
darabine as initial therapy for Waldenstrom's macroglubulin- 
emia and related disorder;. Clin Lymphoma 2005;5:294. 

DRUG- AND FOOD-INDUCED PURPURA 
Dn~g-induced p11rpi11il niny be related to platelet destructioll, - 
vessel fragility, interference with platelet function or  
vasculitis. Drug-induced thrombocytopenic purpura was 
discussed earlier in this chapter. Examples of purpurogenic 
drugs are: aspirin and other nonsteroidal anti-inflammatory 
drugs (NSAIDs), allopurinol, thiazides, gold, sulfonamides, 
cephalosporins, hydralazine, phenytoin, quinidine, ticlo- 
pidine, and penicillin. Combinations of diphenhydramine 
and pyrithyldione can induce purpuric mottling and areas of 
necrosis. Cocaine-induced thrombosis with infarctive skin 
lesions is associated with skin popping. The Rumpel-Leede 
sign (a distal shower of petechiae that occurs immediately 
after the release of pressure from a tourniquet or sphygmo- 
manometer) has been reported in association with drug- 
induced erythema multiforme. 

To~ical  EMLA cream can induce purpura within 30 min 
of application, a result of a toxic effect on the capillary 
endothelium. Purpura has been associated with the use of 
acetaminophen in patients afflicted with infectious mono- 
nucleosis. Small-vessel vasculitis, including urticaria1 vascu- 
litis, has been caused by the ingestion of tartrazine dye and 
benzoates. Escherichin coli 0157:H7 in food has been asso- 
ciated with diarrhea, hemorrhagic colitis, hemolytic-uremic 
syndrome, and thrombotic thrombocytopenic purpura. Con- 
sumption of undercooked beef is the most common risk factor. 

Aster RH. Can drugs cause autoimmune thmmbocytopenlc 
purpura? Semln Hematol 2000;37:229. 

D'Addarlo SF, et al: Minocycllne-lnduced Immune thmmbocyto- 
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penla presenting as  SchambeQ's dsease. J Drugs Dermatol Jagestion. When purpura fulminans occun in the settlng of 
2003;2.320. systemic lupus erythematosus, the catastrophic ant~phospho- 

Dlott JS, e t  al: Drug-Induced thrombotic thrombocytopenlc liprd ant~body syndrome (CAPS) must be considered. 
purpura/hemolytic uremic syndrome: a concise review. Ther 
Apher Dial 2004;8:102. 

O'Flynn G, et al: Evaluation of acocktail of three bacteriophages 
for biocontrol of Escherichia coli 0157:H7. Appl Environ 
Microbial 2004:70:3417. 

SOLAR PURPURA (SENILE PURPURA. 
ACTINIC PURPURA) 
Solar pumura is characterized bv Ia r~e ,  sharply outlined, - - . - . . 
1- to 5-cm, dark purphsh-red ecchymoses appeanng on the 
dorsa of the forearms and less often the hands. Usually the 
skln over the forearms IS thin and inelast~c.?his is d~scussed 
in greater deta~l in Chapter 7. 

PURPURA FULMINANS 
Also known as piri-j~ul.n gartgrolosn, this is a severe, rapidly 
fatal reaction occurring most commonly in children after an 
infectious illness.The sudden appearance of large ecchymotic 
areas, especially prominent over the extremities, progressing 
Lo acral hemorrhagic skin necrosis is characteristic (Fig. 35-7). 
Fever, shock, and DIC usually accompany the skin lesions, 
which on biopsy show noninflammatory necrosis, with 
platelet-fibrin thrombi occluding the blood vessels. 

Purpura fulminans usually follows an acute infectious 
disease, such as scarlet fever and, rarely, streptococcal 
pharyngitis, meningococcal meningitis, pneumococcal sepsis, 
Cnpnocytophaga caninzorsus (DF-2) infection, Xantho- 
7aonns maltophilia sepsis, or varicella. Purpura fulminans 
may also occur without any preceding illness. Asplenic 
patients, who are at risk for pneumococcal or  meningococcal 
sepsis, are also predisposed to purpura fulminans. Neonates 
with homozygous protein C or protein S deficiencies may 
suffer pulpura fulminans as  a result of the lack of these 
natural anticoagulants. Some patients develop transient 
deficiencies of proteins C and S in  response to infection. IgG 
paraproteins may inhibit the functional anticoagulant 
activity of activated protein C. Autoimmune protein S defi- 
ciency has also been shown to be a mechanism in causing 
postinfectious idiopathic purpura fulminans. Other disease, 
such as the fibrinolysis syndrome, may have purpura fulmi- 
nans as part of the symptom comp1ex.An acquired form has 
been reported secondary to alcohol and acetaminophen 

. . 
~ i r p u r a  fulminans has been reported as a presenting feature 
of the Churg-Strauss syndrome. 

Approximately 5% of white persons of European origin 
have a mutation in coagulation fact0rV.A number of cases 
of purpura fulminans associated with infections and this 
factorV Leiden mutation, with normal protein C and protein 
S levels, have been reported. Factor V Leiden deficiency 
may be a more frequent cause of purpura fulminans than 
previously appreciated. 

Management is usually supportive, with treatment of the 
underlying disease process, such as antibiotics, and replace- 
ment therapy using fresh frozen plasma. Protein C and anti- 
thrombin replacement is useful in treating patients shown to 
have deficiencies. In fulminant meningococcemia, some data 
suggest that the doses of supplementation should be at least 
150 IUlkg of antithrombin and 250 IUlkg of protein C as a 
loading dose, followed by 150 IU/kg and 200 IUIkg, respec- 
tively, as daily maintenance therapy. Despite these measures, 
amputations and deaths continue to occur in patients with 
severe disease. Fasciotomy during the initial management of 
these patients may reduce the depth of soft-tissue involve- 
ment and the extent of amputations. Tissue plasminogen 
activator has been used in meningococcal-associated disease, 
but is associated with a risk of intracerebral hemorrhage. 

Betrosian AP, et al: Men~ngococcal purpura fulminans in a 
patlent w~th systemic lupus erythematosus: a mlmlc for 
catastrophic antiphospholipid antibody syndrome? Am J Med 
Sci 2004:327:373. 
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de Kleijn ED, et ai: Activation of protein C following Infusion of 
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cokinetic study. Intensive Care Med 2003;29:1081. 
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fulminans. Pediatr Emerg Care 2005;21:485. 

Regnauit V, et dl: Anti-protein S antibodies following a varicella 
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thrombin generation. J Thromb Haemost 2005;3:1243. 

Stein RH,  et ai: Purpura fulminans. Int J Dermatoi 2003;42:130. 
Warner PM, et al: Current management of purpura fulminam: a 

multicenter study. J Burn Care Rehabil 2003:24:119. 
Zenz W, et al: Use of recombinant tissue plasminogen activator 

in children with meningococcal purpura fulminans: a 
retrospective study. Crit Care Med 2004;32:1777. 

DISSEMINATED INTRAVASCULAR 
COAGULATION 
Up to two-thirds of patients with DIC have skin lesions, 
which may be the initial manifestation of the syndrome. 
Minute, widespread oetechiae, ecchvmoses, ischemic 

Fig. 35-7 Purpura fulminans. necrosis of the skin, an; hemorrhagic billae are the usual 
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symmetrical peripheral gangrene. DIC may be initiated by 
a variety of disorders, including septicemic hypotension, 
hypoxemia, acidosis, malignancies, chemotherapy, obstetric 
crises, antiphospholipid antibody syndrome, SLE, arthropod 
envenomation, and leukemia. Long-term treatment with 
granulocyte colony-stimulating factor (G-CSF) has also 
been reported to precipitate DIC. Children with kaposiform 
hen~angioendotheliomas are at risk for consumptive 
coagulopathy (Kasabach-Merritt syndrome). 

DIC is the result of widespread intravascular coagulation 
in which certain coagulation factors are consumed faster 
than they can be replaced. Laboratory findings include 
decreased platelets, decreased fibrinogen, elevated PT, PTT, 
and fibrin degradation products. Control of the underlying 
disease is the paramount consideration, together with 
correction of hemostatic abnormalities, usually through the 
use of intravenous heparin. Vitamin I< replacement will 
exclude vitamin I< deficiency as a cause, and replace vitamin 
K stores, which are rapidly depleted in patients with DIC. 
Fresh frozen plasma, platelet transfusions, protein C, and, at 
times, select replacement of specific coagulant factors may 
be beneficial. The sepsis-related organ failure assessment 
(SOFA) score is useful for predicting outcome in DIC 
patients in the intensive care unit. 

Franchini M, et al: Update on the treatment of disseminated 
intravascular coagulation. Hematology 2004;9:81. 

Levi M, et al: Sepsis and disseminated intravascular coagula- 
tion. J Thromb Thrombolysis 2003;16:43. 

Okabayashi K, et al: Hemostatic markers and the sepsis-related 
organ failure assessment score In patients with disseminated 
intravascular coagulation in an intensive care unit. Am J 
Hemato12004;76:225. 

FlBRlNOLYSlS SYNDROME 
(HYPOFIBRINOGENEMIA, DEFlBRlNATlNG 
SYNDROME) 
The fibrinolvsis svndrome is characterized bv an acute 
hemorrhagicestate brought about by inability or Ihe blood to 
clot. Massive hemorrhages into the skin pmduce blackish, 
purplish swellings and sloughing. There is an increased 
tendency to thrombosis and hemorrhage. It occurs as a com- 
plication of pregnancy in cases of placenta previa, eclampsia, 
and fetal death. It may be a complication in certain surgical 
operations, particularly in lobectomy and during extracorpo- 
real circulation of blood.The syndrome has been repeatedly 
reported in amyloidosis, thrombotic thrombocytopenic 
purpura, liver disease, Waterhouse-Friderichsen syndrome, 
carcinoma of the prostate with metastases to bone marrow, 
and in other types of malignant disease. It may also follow 
snake bite. Treatment is by transfusions of fibrinogen 
concentrates. 

Bick RL, et al: Syndromes of hypercoaguiability and thrombosis: 
a review. Semln Thromb Hemostat 1994;20:109. 

Funai EF, et al: Successful pregnancy outcome in a patient with 
both congenital hypofibrinogenemia and protein S deficiency. 
Obstet Gynecol 1997;89:858. 

Ness PM, et ai: Congenital hypofibrinogenemia and recurrent 
placental abruption. Obstet Gynecol 1983:61:519. 
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dLUEBERRY MUFFIN BABV 
Originally coined to describe the charactelistic appearance 
of the purpuric lesions observed in newborns with congenital 
rubella, blueberry muffin baby is associated with many 
disorders that produce extramedullary erythropoiesis. The 
eruption consists of generalized dark blue to magenta, non- 
blanchable, indurated, round to oval, hemispheric papules 
ranging from 1 to 7 mnl. Lesions favor the head, neck, and 
trunk. 

Etiologic factors include congenital infections (rubella, 
cytomegalovirus, and parvovirus B19), hemolytic disease of 
the newborn (Rh incompatibility, blood group incompat- 
ibility), hereditary spherocytosis, twin transfusion syndrome, 
neuroblastoma, rhabdomyosarcoma, Langerhans cell histio- 
cytosis, and congenital leukemia. Evaluation should include 
a peripheral blood cell count, hemoglobin level, TORCH 
serologies, viral cultures, and a Coomb test. A skin biopsy 
may also be helpful in determining the cause. Rhabdomyo- 
sarcoma may present with a blueberry muffin-like appearance. 

Baselga E, et al: Purpura in infants and children. J Am Acad 
Dermatol 1997;37:673. 

Godambe SV, et al: Biuebeny muffin rash a s  a presentation of 
alveolar cell rhabdomyosarcoma in a neonate. Acta Paediatr 
2000;89:115. 

Vona A, et al: Late onset blueberry mufin syndrome following 
congenital rubella. J Eur Acad Dermatol Venereol 2003; 
17:204. 

MISCELLANEOUS PURPURIC 
MANIFESTATIONS 

Deep Venous Thrombosis 
Immobilization is an important risk factor, and malignanl 
neoplasms are the most common underlying condition, with 
bronchogenic carcinoma by far the most frequent. In 35% oI 
cancer-associated cases, the thrombosis is the first sign of the 
cancer. Extensive venous thrombosis, almost always affecting 
at least the femoral vein, can cause reversible ischemia, or 
frank gangrene. Patients may develop severe pain, extensive 
edema, and cyanosis of the extremity. The left leg is more 
often affected than the right. Female patients slightly 
outnumber male, and the mean age is 52 years. Significant 
superficial vein thrombosis is considered a risk factor for 
deep vein thrombosis. The risk oi pulmonary embolism 
from deep vein thrombosis is the major concern. Chronic 
complications include venous incompetence, with stasis 
dermatitis or ulcers, and postphlebitic syndrome. 

p~ 

Bates SM, et al: Clinical practice. Treatment of deep-vein 
thrombosis. N Engl J Med 2004;351:268. 

Cushman M, et al: Deep vein thrombosis and pulmonary 
embolism in two cohorts: the longitudinal investigation of 
thromboembolism etiology. Am J Med;117:19. 

Superficial Thrombophlebitis 
Samlaska and James have reviewed the vast number of 
primary and secondary hypercoagulable states that can 
present with superficial vein thrombosis. Painful induration 
w ~ t h  erythema, often in a linear orbranching configuration 



Fig. 35-8 Superfic~al 
migratory 
thrornbophlebitis. 

f o m i w  cords, is the elassic presentation (Fig. 35-8). Fatients 
may also exhibit indurated subcutaneous nodules and over- 
lying purpura or brown discoloration rndicative of post- 
inflammatory hyperpigmentation. 

Primary hypercoagulable states that may be associated 
with superficial thmmbophlebitis include deficiencies of 
antithrombin III, heparin tofactor II, protein C, protein S, 
and factor XII;  diiordels of k u e  plasminogen activator, 
abnormal plasminogen; dysfibrinogenemia; and lupus 
anbcoagulant. Secondary hypercoagulable states include 
varicosities, malignancy (Trousseau syndrome), pregnancy, 
oral contraceptive use, infusion of prothrombin complex 
concentrates, Behget's disease, thromboangiikis obliterans, 
acute thrombnphlebitis of superficial veins of the breast 
(Mondor's disease], ~ept ic  thrombophlebitis, psittacosis, 
secondary syph~lis, intravenous catheten, intravenous drugs 
(sugar solutions, protein hydrolysates, calcium, potasstam, 
hypertonic concentrates, diazepam, nikogen mustard, acridi- 
nylaniside, dacarbazine, dnd earnustine), and street drugs 
(cocaine, bulking agents such as paregoric, quinine, dextmse, 
sucrose, and lactose). 

In the evaluation of superficial thmmbophlebitis, one 
should consider the posstbility of underlying deep venous 
disease. Superffc~al femoral vein involvement should alert 
the physician to underlying deep Yewus disease requiring 
anttcoagulafion. Lesse~ saphenous vein thmmbophlebitis 
is also fwquently associated wth underlying deep vein 
thrombosis. Elliptic biopsies across the palpable cord may be 
required to exclude other considerations such as sarcoidal 
granulomas, clltanedus polyarteritis nodosa, Kaposi sarcoma, 
and vascuIotropic metastasis. 

Treatment is directed at the underlyrng cause. Leg e l m -  
tion and local heat will help to promote the dissolution of 
clots, which may take up ro 8 to 12 weeks to resolve. Heparin 
therapy may reduce the incidence of tbromboembolic 
complications in high-nsk individual$. 
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Mondor's Disease 
Mondor's disease occurs three times as frequently in women 
as in men, and most patients are between 30 and 60 years of 
age. The sudden appearance of a cordlike thfombosed vein 
along the anterior-lateral chest wall b characteristic. It is at 
&st red and tender and subsequently changes into a painless, 
tough, fibrous band.There are no systemic symptoms. Both 
sides of the chest have the heme incidence of involvement. 
Mondor's disease may be associated wilh strenuous exerase, 
pregnancy, intravenous drug abuse, jellyfish stings, breast 
cancer, and bwast surgery. The condition represents a IocaI- 
ized thmmbophlebitis af the veins of the thoracoepigastric 
area. The veins involved are the lateral thoracic, thoraco- 
epigastric, and superior epigastric. In the end stage a thick- 
walled vein remains that has a hard, ropelike appearance 
and, on occasion, may result in a furrowing of the breast. 
Exceptiodellyl a vein coursing up the inside of the upper 
arm may be mvolved. Similar string-like phlebitis findings 
have been described in the penis, antecubital foshe, w i n ,  
abdomen, and axilla. 

Treatment is symptomatic, with hot, moist dressings and 
analgesics or NSAfDs. The disease process runs its course in 
from 3 weeks to 6 months. 

de Godoy JM,  et ai: The association of Mondor's disease with 
protein S deVsiency. case repon and review of lirerature. J 
Thromb Thrombolysis 2002;15.187. 

Kraus $ et ai: Mondor's disease of the penis. Urol lnt 2000: 
6499. 

Saint-Cyr I,  et al: Inmvascular metastatic melanoma of thevena 
saphena magna. int J Dermatol 2004;43590. 

Sarnlaska CS, James WD: Superilc~al thmmbophlebitffi. 1. Pnmw 
hyper~oegulable states. J dm Acad Dem~atol 1990:22975. 

Samlaska CS. James WO: Superficial thmbophlrrbitis. II. Second- 
ary hypercoa~ulablestates. J Am Acad Osrmatot 1990;23:1. 

Postcardiotorny Syndrome 
Two to 3 weeks after pericardiotomy, fever, pleuritis, perf- 
carditis, or srthritis may appear together with petechiae on 
Me skin and palate. Thii syndrome may be confused with 
infectious mononucleosis and bacterial endocarditis. 

Orthostatic Purpura (Stasis Purpura) 
Frolonged standing or even sitting with the legs lowered 
(as in a buq airplane, or train) may pmduca edema and a 
pbrpuric eiuption on the lower extremities. Elevation 01 the 
legs and the use of elastic stockings are helpful preventive 
strategies. 

Obstructive or Traumatic Purpura 
Purpura may also be evoked by mechanical obstruction to 
the circulation, with resulting stre= on the small vessels. 
This map be encountered in cardiac decompensation, or after 
convnls~ons, vomiting episodes, the Valsalva maneuver, 
pertussis, or sexual climax, NonpaIpable purpum has been 
reportedassociated with the use of a mum-clearing devtce, 
which r e q u h  the patient to exhale forcefully through a 
flutter valve (Butter valve purpuia). LacaI obstiuction of the 
blmd flow with purpura may result from compression of 
the vein6 by hm1015 or a gravid uterus, by occlusions from 
thwmbasis, or by a weakening of the elastic coat as in 
varicose verns. 
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possibility of the battered ch~ld. Bruises and ecchymoses 
on the genital area, buttocks, or hands are suggestive of an 
abused ch~ld. Linear lesions on accessible areas raise the 
questlon of factitial disease. Ecchymoses of bizarre shapes 
may also correspond to trauma inflicted during religious 
rituals or cultural practices. Coin-rubbing and cupping 
performed as remedies for common diseases are examples. 
"Passion purpura" on the palate may result from fellatzo, or 
on the neck or upper arms (a "h~ckey") from biting and 
sucking. Facial, cheek, and periorbital purpura can occur 
postictal and may be mistaken for spousal abuse. Bathtub 
suction-induced purpura occurs on the lower back location in 
a U-shaped dlstributlon. It may be mlstaken for abuse. 

Baselga E, et al: Purpura in infants and children. J Am Acad 
Dennatol 1997;37:673. 

Eiy SF, et al: Asphyxia1 deaths and petechiae: a review. J 
Forensic Sci 2000;45:1274. 

Jaffe FA: Petechial hemorrhages. A review of pathogenesis. Am 
J Forensic Med Pathol 1994;15:203. 

Knoeil KA, et ai: Flutter valve purpura. J Am Acad Dermatol 
1998;9:292. 

Landers MC, et al: Bathtub suction-induced purpura. Pediatr 
Dennatol2004;21:146. 

Reis JJ, et ai: Postictal hemifacial purpura. Seizure 1998;7:337. 

Epidemic Dropsy 
Epidemic dropsy manifests with eruptive angiomas, purpura, 
dyspnea, tachycardia, diarrhea, and fever. It has been reported 
in parts of India,Africa, and the Elji Islands, and is the result 
of ingested mustard oil adulterated with sangulnanne 
(A~genzone i?~exicaizn 011). A major outbreak of epidemrc 
dropsy occurred in Delhi, India, in August-September 1998. 
The patients presented with pitting pedal oedema (loo%), 
skin erythema (75%), limb tenderness (63%), diarrhea 
(51%) and hepatomegaly (34%). There were six deaths 
related to cardiac failure. Toxic alkaloids of Argemo~re 
inexicnnn oil induce cap~llary leakage with resulting renal 
hypoperfuslon, restrictive ventilatory dysfunction, and nght- 
sided failure. 

Sharma BD, et ai: Epidemic dropsy: obsewatlons on patho- 
physiology and ciin~cal features dunng the Delhi epidemrc of 
1998. Trop Doct 2002;32:70. 

Paroxysmal Nocturnal Hemoglobinuria 
This acqulred intravascular hemolytic anemia usually occurs 
In young adults. It is an acquired clonal disorder rrsulting 
from a somatic mutation 10 the hematopoletic stem cell that 
produces intravascular hemolysrs, cytopcnlas, infections, 
bone marrow hypoplasla, and life-threatening venous throm- 
bosis. Some cases evolve into acute leukemia. Initlal eryth- 
ematous cutaneous plaques may progress to hemorrhagic 
bullae.Vascular thrombi are found on biopsy.The physiologic 
drop in pH that occurs wlth sleep appears to be responsible 
for the hemolysis and is the bass for the specific Ham (acld 
hemolys~s) test. Hematopo~etlc stem cell transplantation may 
be curative. Antilymphocyte globulin and cyclosporin have 
also been used. 

Boschett~ C, et al: Cllnlcai and molecular aspects of 23 patlents 
affected by paroxysmal nocturnal hemoglob~nuria. Am J 
Hernatoi2004;77:36. 

Sm~th LJ: Paroxysmal nocturnal hemoglobinuna. Cirn Lab Sci 
2004,17:172 

Wh~te JM, et al: Haemonhagic builae In a case of paroxysmal 
nocturnal haemoglobinuria. Clin Exp Dermatol 2003;28:504. 

Purpura-Associated Dermatoses 
Purpura may be noted at times in erythema multiforme, 
dermatlhs medicamentosa, serum sickness, pltyriasis rosea, 
lichen nitidus, and herpes zoster. Petechiae or ecchymoses 
may be associated with measles, scarlet fever, and smallpox, 
and may appear extensively in cerebrospinal meningitis, 
typhus, parnovirus B19, and Rocky Mountain spotted fever. 
Disseminated stmngyloidiasis can cause widespread thumh- 
print purpura by the passage of the larvae through vessel 
walls. Purpura may occur also in sept~cemia, Waterhouse- 
Frider~chsen syndrome, bacterial endocarditis, malaria, 
miliaiy tuberculosis, and anthrax. 

Droiet BA, et al: Painful, purpuric plaques in a child with fever. 
Arch Derrnatoi 1997;133:1500. 

Pierson JC, et at: Purpuric pityriasis rosea. J Am Acad Dennatol 
1993:ZB: 1 Mi .  

Yanez S, et ai. Purpuric generalized lichen nitidus: an unusual 
eruption simulating pigmented purpuric derrnatosis. 
Dermatology 2004;208:167. 

Paroxysmal Hand Hematoma 
(Achenbach Syndrome) 
Spontaneous focal hemorrhage lnto the palm or the volar 
surface of a finger may result in transitory localized pain, 
followed by rapid swelling and localized bluish discoloration. 
The lesion resolves spontaneously within a few days. 
Spontaneous hemorrhage fiom an arteriole appears to be 
responsible. The acute nature, purpuric findmgs, and iapid 
resolution are distinguishing features of Achenbach syndrome. 

Eikenboom JC, et al: Paroxysmal finger haematoma: a 
neglected syndmme. Thromb Haemost 1991;66:266. 

Robertson A, et al. Paroxysmal finger haernatomas 
(Achenbach's syndrome) w~th ang~ographic abnormal~tles. J 
Hand Surg [Br] 2002;27:391. 

Easy Bruising Syndromes 
Young women who bruise easily despite normal coagulation 
profiles and normal platelet counts may have antiplatelet 
ant~bodies or increased inegakaryocytes. They are divided 
into groups I (vasculitls) and I1 (qualitative platelet function 
abnormalities).A screen for Heeding time and blood eosmo- 
philia should be performed on white children who develop 
easy bruising, part~cularly in Southeast Asia and East India. 
They should be screened periodically for as long as 12 
months after anlval.An infectious etiology 1s suspected for 
the syndmme of acqulred platelet dysfunct~on assoc~ated 
wlth eoslnophiha. Bernard-Soulier syndrome is a rare 
inherited dlsorder characterized by giant platelets, thrombo- 
cytopema, and a prolonged bleeding time. It is caused by 
genetic defects of the glycoprotein 1b.E complex that consti- 
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tutes the von W~llebrand factor receptor. Sebsstian syndiome 
consists of giant platelets, leukocyte inclusions, and thrombo- 
cyiopenia. Fechtner syndrome is a rare type of familial 
thrombocytopenia associated with large platelets, leukocyte 
~nclusions, and features ofAlportsyndrome.The May-Hegglin 
anomaly consists of easy bruising with giant pkatetets and 
Dohle-like cytoplasmic inclusions in granulocytes. The 
inclusions appear as electran-dense long rods and needles 
oriented along the long axls of the spindle. 

Pigmentary Purpuric Eruptions 629 
d m 

cases. The dtsease follows an irregularly intermittent course, 
possibly exacerbated by emotional stress or physical injury. 

A similar syndrome, reported as DNA rurtosensitiuity, has 
been described in eight patients who were reactive to intra- 
cutaneous injections of purified calf thymus DNA or frozen 
and thawed huffy coat. Further case studies are needed to 
fully assess t h ~ s  syndrome. Documentation to date suffers 
fi'om the same inconsistencies and lack of controlled, blinded 
studies as does the Gardner-Diamand syndrome. 

Bafderramo DC, et al: Sebastian syndrome: repon of the first case 
In a South American fam~ly. HaematOlogica 2003;88:ECR17. 

Lackner H, et al: On the "easy bruising" syndmme with normal 
platelet count: a study of 75 patients. Ann Intern Med 1975; 
83:190. 

Matzdorff AC, et al: Perioperati.tiVe management of a patient with 
Fechtner syndrome. Ann Hematol2001;80:436. 

Poon MC, et at: Acquired platelet dysfunction with eosrnophilia 
in white ch~idren. J Pediatr 1995;126:959, 

Sachs UJ, et ai: Bernard-Souiier syndrome due to the 
homozygous Asn-45Ser mutation in GPIX: an unexpected, 
frequent finding in Germany. 8 r  J Haematol 2003;1!23:127. 

Tsoi WC, et al: A morphologic vanant of May-Heggbn anomaly in 
a Ch~nese gW. Pathology 1994:26:53. 

Painful Bruising Syndrome (Autoerythrocyte 
Sensitization. Gardner-Diamond Svndrome. 

Anderson JE, et al: Autoerythrocyte sensitization (psyohogenic 
purpura): a case report and review of the literature. Pediatr 
Emerg Care 1@99:15:47. 

Archer-Dubon C, et al: Two cases of psychogenic purpura. Rev 
Invest Clin 1998;50:145. 

Beman DA, et al: Autoerythrocyte sensitization syndrome 
(psychogenic purpura). JAm Acad Dematol 1992;27(5 Pt Z): 
829. 

Moll S: Psychogenic purpura. Am J Hematol 1897;54:146. 
Panconesi E, et al- Stress, stigmatlzatlon and psychosomabc 

purpuras. lnt Angioi 1995;14!130. 
Uthman IW, et al: Autoerythrocyte sensftization (Gardner- 

Diamond) syndrome. Eur J Haematol 2000;65:144. 

PIGMENTARY PURPURIC ERUPTIONS 
(PROGRESSIVE PIGMENTARY DERMATOSIS, 
PROGRESSIVE PIGMENTING PURPURA. 

~sychogenic~~urpura) 
. 

Painful bruising syndrome 1s a distinctive localized purpwric 
reaction occurring primatily in young to middle-aged women 
who usually manifest personality disorders. There may be 
depression, anxiety, hysterical, or masochistic character 
traits, or inability to deal w ~ t h  hostile ke1ings.A recun-ent 
type of eruption, it is characterized by extremely painful 
and tender, ill-defined ecchymoses about the extremities and 
sometimes on the face or trunk.Tf~e lesions evolve in a few . 
houm and resoIve within 5 to 8 days. New lesions may 
appear in crops. Emot~onat upsets are generally associated 
with the appearance of these painful sheets of purpura. It has 
been noted that some patients have a premonition as to 
when they will develop new lesions a few hours ahead of 
time by the tingling and burning sensation at the site of a 
future lesion. Edracutaueous somatic symptoms are 
common, such as headache, paresthesias, transient paresis, 
syncope, diplopra, abdominal distress, diarrhea, nausea and 
vomiting, and arthralgia. 

Gardner and Diamond reported that intraculaneous injee 
tions of erythrocyte stmma evoked typical lesions. S~nce 
then, many have reported sim~lar reactions to autologous 
whole blood, packed or washed red cells, or fractions of 
erythrocyte stmma.These am hard to assess, because sitnilar 
reactions have been reported to substances as diverse as 
hemoglobin, phosphatidyl serine, histamine, histidine, 
trypsin, purified protein derivative (PPD), autologous serum, 
and platelets. Blinded, controlled testing, trying to avoid 
factitial Lrauma, has given mixed responses.Abnormalities in 
tissue plasminogen activator-dependent fibtinolysis, thmmbo- 
cytosts, and anticardioltpin antibodies have also been kmpli- 
cated. Many klieve this syndmme to be artifactual, whereas 
othem believe the lesions are spontaneous. 

Treatment has been mostly unavailing, though psycho- 
therapy directed at emotional problems has helped in some 

The pigmented purpuric eruptions of the lower extremities 
present with several clinical patterns. Clinical nverlap 
between the vanous disordersmay occur, and the histologies 
differ only by minor features. 

The most common variant of piogressive pigmentary derma- 
tosis is Schamberg's disease. The typical lesions are thumb- 
print sized and composed of aggregates of pinhead-sized 
petechiae resembling ,p ins  of cayenne pepper along mth 
golden-brown hemosiderin staining. The lesions commonly 
begin on the lower legs with slow pmximal extension.These 
lesions seldom itch. The favored sites are around the lower 
sbins and ankles, but lesions may be more widespread and 
occasionally affect the upper extremities or tmnk. 

Majocchi's disease is also known as pnrpftra an~tuhris 
felamgrectodes, The early lesions are bluish-red 1- to 3-cm 
annular patches composed of dark red telmgiectases mth  
petechiae and hemosiderin staining (a. 35-9). Central invo- 
lution and peripheral extensionpmduce ringed, semicircular, 
target-like, or concentric rings such as are seen on the cmss- 
cut section of a tree trunk. The eruption begins symmptri- 
cally on the lower exkmittes, spreads up the legs, and may 
extend onto the trunk and arms. Involution of individual 
patches is slow and because new lesions continue to form, it 
may continue ipde6nitely.The lesions are asymptomatic. 

Gougerot-Blum syndrome (pigmented purpllric lichenold 
dermatitis) is characterized by mmute, rust-colored to viola- 
ceous, lichenoid papules that tend to fuse into plaques of 
various hues between red, violaceous, and brown (purpura 
with lichenoid dermatitis). Favorite locations are on the legs, 
thighs, and lower hunk, The chieE difference behveen this 
and Schamberg's disease is the deeper color and pFesence 
of induntion, both of which relate to the presence of a 
lichenoid band of lymphoid inflammation. Similar lesions 
have also occured during interferon therapy-for hepatit~s C. 
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Fig. 35-9 Pigmented purpuric dermatos~~. 

Dums and ECapetanalus pigmented purpum is ~ a l y  and 
emematous. The eczemaPous patches also demonstrate 
petechiae and hemosiderin shiiing. It is distinguished 
histolDgically by the presence a£ spongiosis. 

Lichen aureus is characterized by the sudden appearance 
af one or several golden or mst-colored, b e l y  packed 
maculbs or Iichenoid papdes. The macules may be grauped 
into a patch and may occur on any part of the body. 
The patches are usually solitary and asymptomatic, but may 
occasionally be painfuL Adults predominate, but children 
may also be affecked. Many cases are related to an incompe- 
tent perforator valve causing a local increase in. venous and 
capillary prasure. h e a r  segmental lesions may-occasionally 
occnr, and a single case of evolution to linmr morphea has 
been reported. 

Histologically, all forms of pigmenting plrrpum demon- 
stmte lymphoid capillanties w~th  erythrocyte exhnvasation. 
As lesions evolve, hemoddwin deposition becomes prom- 
inent.There may be a lichenaid band D£ lymphoid infbmma- 
tory cells (Gougerot-BIum type) or spongiosis Ducas and 
Kapetanakis type), An iron stain Werl, Prussian blue, Semi- 
cymide) is sometimes used to demonwte the hemosiderin 
deposition, Lichenuid purpm must be distirigulshed from 
mycosis fungoides, which it can close& mmmble both clin- 
ically and histologically.The absenm of epidemotropism or 
the presence of only a few lymphowes with spongiosis favors 
&e diagnosis of pigmented purputa. Purpuric pitytiasis rosea 
my resemble Ducas and Kapetanakis ptgmenting purpum. 

Anecdotal reports of benefit fmm topical steroids make a 
therapeutic trial for 4 to 6 weeks reasonable, Pentoxifylline, 
400 mg three times a day, has also been reported to provide 
significant improvement within 2 to 3 weeks. Qml rutoside, 
50 mg twice a day, and ascorbic acid, 500 mg twice a day, 
ham cleared a fa patients. Pigmentiig purpvra frequently 
occurs ifi the setting af xnous stasis, and support storking$ 
may be of benefit. Wradmdwally, some cases represent an 
allergic response to textile dyes %t stockings, especially the 
aeo dyes Disperse Blue 624, 106, and 85. Posrtive patch 

reactions have also been noted to Disperse Red 17, and Basic 
Red. Fabric resins, ~ncllldiug ethyleneurea melamine formal- 
dehyde, dimethylol dihydrawgethyleneurea, dimethylol 
propyleneurea, tetnmethylol acetylenediurea, and urea 
fornvilldehydc have also been implicated. The finding of o 
purpuric reaction of patch testing is diagnostic in such cases. 
Sometimes, the pDsitive patch site does not develop dinieal 
pulpurn, but the dentlatosis fades with elimination of the 
allergen. 

Bell HK, et a: Localized morphoea preceded by a pigmented 
purpuria derrnatosis. Cl~n Exp Derrnatol2003:2B:?364. 

Georgala S, et al: Persistent pigmented purpuric eruptibn 
associated with mycosis fungoides: a case report and review 
of the literature. J Eur A ~ a d  Dematol Vemreol2004:15:62. 

Guupta G,  et al: Capillaritis associated with hterfemn-alfa freat- 
ment af ohtonio hepatitis C infection. J Am Acad Dermatoi 
2000;43f5 Pt 2):937. 

Komertcki E et al; Pigmented purpunc contact dermatifs Worn 
DispetseBiue 106 and 124 dyes. J Am Acad Darmatol2001; 
45:456. 

Lazarov A, et al: Purpuric wnWt  dermatiis in patients with 
allsqic wa&ion to textile dyes and resins. J Eur AFad 
Dermatol Venereol2000:14:101. 

LazBmv A, et ai; The purpurib patch test in patients with allergic 
conhot dermatitis from azo dyes. Contat Dennetifis 2000; 
42!23. 

Tsao H, et ak Pigmented purpuric eruption asSac~ated with 
injection medroxyprogestemne acetate. J Am head aermatol 
2MX);43(2 Pt 1).308. 

PURPURIC AGAVE DERMATITIS 
Agauc alt~ericar~a is a large, [hick, long-leaved, subtropical 
plant with a striking b l u e b y  color. It is commonly used 
in ornamental beddings in the sauthwestern US. The plant 
grows up to 8 feet in diametet and hay overgrow the 
surrounding landscape. As they are: very deep-rooted and 
difficulr to remove, some individuals have attempted 



lwnoval with the help of a chain saw. A striking purpuric 
dermatosis occurs in a patteln correspmding to the splatter 
of the plant's sap. Histologically, there is vascular damage at 
the level of the capillary and postcapillary venule with a 
sparse infiltrate of neutrophils and karyorrhectic debris, 
suggesting low-grade leukocytoclastic vasculitk. Papulo- 
vesicular lesions have also been described. The plant's sap 
contains calcium oxalate crystals as well as various acrid oils 
and saponins.The causative component is wknown. 

Cherpdis BS, et al: Pufpurib irritant contact dermatitis lnduoed 
by Agave amencaoa. Cutis 2000;66:287. 

Ricks MR, et al: Purpwlc agave dermatitis. J Am Acad tlermatoi 
1899;40(2 Pt 2):356. 

VASCULlTlS 
Vasculitis is a clinicopathologic process charaefenzed by 
inffammation and necmsis of blood vessels. Since the pl~nical 
morphology correlates with the size of the affected blood 
vessel(s), these disorden are classified by the blood vessel(s) 
affected. Diseases may involve vessels of overlapping size. In 
general, small-vessel disease (affecting postcapillary venules) 
causes urticaria1 lesions and palpabIe purpura; small-artery 
disease manifests as subcutaneous nodules: medium-sized 

Box 35-1 Classification of vasculitis 
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C. Acute hemorrhagic edema of infancy 
D. Urticaria1 vasculitis 

Cryoglobulinemic vasculitls 
Erythema elevatum diutinum 

i .  Granuloma faciale 
I. Other diseases with leukocystoclastic vasculitis: 

drug-induced vasculitis, malignancy (lymphoreticula 
more common than,solid tumor), connective tissue 
diseases, hyperglobulinemic purpura, inflammatorv 
bowel disease, bowel-associated dermatitis-.? 
syndrome (bowel bypass), HIV infection, and 
neutmphllic dermatoses (Behqet; Sweet; eryth 
nodosum leprosum: septic vasculitis; 
autolnflammatory conditions-famlllal Mediterranean 
fever, and serum sickness) 

edlum-vessel 
Polyatieritis nodoM 
1, Benign cutaneous forms 
2. Systemic form 

ixed Size (medium and small) vessel disease 
Connective tissue dlsease associated (usually 
rheumatoid vasculitis) , . . ;  
-  tic vasculitis 

%-associated . . Microscopic polyangiltis 
2. Wegener granulomatosis 
3. Allergic granulomatosis (Churg-Strauss) 
4. Occasional drug-induced (most are post-c: 

venule only) 
IV. Lame-vessel vasculitle 
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arteries with necrosis of major organs, livedo reticularis, 
purpuya, and mononeuritis mult~plex; and large-vessel 
disease with symptoms of clauhcation and necrosis. 

Classification 
Numerous classification schemes have been proposed, all 
of whieh have limitations. It is important to remember that 
infectious and thrombotic conditions, which histologically 
"classically" show thrombosis of vessels, may also at times 
show true leukocytoclastic vasculltis. Hence, infectious, 
embolic, and thrombotic causes of vessel damage must 
always he considered before unequivocally diagnosing a case 
as an "inflammatory" vasculitis. Leukocystwlastic vasculitis 
is also commonly seen adjacent to  suppurative folliulitis and 
at the base of cbmnic ulcers.The discove~y of the association 
of some forms of small- and medium-vessel vasculitides with 
pos~tive ANCAs has made their diagnosis and classification 
much easier (Box 35-1). 

Florentlno DF: Cutaneous vasculitis. J Am Acad Dermatol 
2003;48:311. 

SMALL-VESSEL VASCULlTlS 
Cutaneous Small-Vessel Vasculitis 
(Cutaneous Leukocytoclastic Angiitis) 
The vast majority of cases of cutaneous leukocytoclastic 
vasculitis follow an acute infection or exposure to a new 
medication. Palpable purpura is the halImark of this disease, 
with lesions ranging from pinpoint tn several centimeters in 
diameter (Egs 35-10 and 35-11). Annular, vesicular, bullous, 

vascuhtis, palpable 
purpura. 

A. Giant-cell arteritis 
8. Takayasu arteritis 
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Fig. 35-11 Leukocytoclast~c vasculitls, concentration of lesions 
along the dividlng line between the dorsal foot and sole (Wallace 
Ilne). 

pustular, or ulcerated lesions may develop.They predominate 
on the ankles and lower legs, affecting mainly dependent 
areas or aleas under local pressure. Edema, especially of the 
ankles, is usually noted. Mild pmntus, fever, and malaise 
may occur. Arthralgias or, less commonly, Frank arthritis may 
be seen. Other systemic involvement is rare and should raise 
the consideration of another diagnosis. 

The lesions usually resolve within 3 to 4 weeks wlth 
residual postlnflammatory hyperpigmentation. Because the 
~nc i t~ng  event is time l~mlted, usually the disease is self- 
lim~ted. Ten percent of cases of cutaneous leukocytoclastlc 
vascuhtls may have recurrences. A pers~stent underlying 
cause must be sought ~n cases wh~ch  are chronic. 

Histology 
There is angiocentric segmental inflamniation of the post- 
capillary venule with expansion of the vessel wall, fibrin 
deposition, and infiltration by neutrophils that show fmgmen- 
tation of their nuclei (karyorrhexis or leukocytoclasia). 
Endothelial cell swelling is common, but endothelial necrosis 
suggests more serious illness (including septic vasculitis, 
ANCA-associated vasculitis). Vascular thrombosis may be 
present. Immunofluo~escence and ultnstructuml studies have 
shown the presence of immunoglobulins, complement 
components, and fibrin deposits within postcapillary venule 
walls if the biopsy is taken within the first 24 h. Later, fibrin 
is prominent, but immunoglobulin deposits may have been 
destroyed. An important exception is Henoch-Schonlein 
pulpura, which usually demonstrates prominent IgA deposits 
even in more advanced lesions. 

Pathogenesis 
Cutaneous small-vessel vasculitis is felt to be caused by 
c~rculat~ng Immune complexes. These complexes lodge m 
vessel walls and activate complement.Various inflammatory 
mediators are ploduced, contributmg to endothelial injury. 
Cocaine use may cause or exacerbate smalI-vessel vasculitis. 

Etiology 
The types of antigens induc~ng immune complexes vary, but 
~nfections and drugs are most common. A host of ~nfectious 
agents, such as beta-hemolytic Streptococczrs group A and 
rarely Mycobnctenzriil tuberculosis may cause palpable 
purpum. Patients with lymphoproliferat~ve neoplasms 

and multiple myeloma), as well as solid tumors (lung, colon, 
ovarian, renal, prostate, head and neck, and breast cancer) 
may experience cutaneous small-vessel vascul~tls at some 
time during the course of their disease. 

Clinical Evaluation 
Given the vast number of conditions that may result in small- 
vessel vasculitis a detailed history and physical examination 
are essential.The history should focus on possible infectious 
disorders, prior associated diseases, drugs ingested, and a 
thorough review of systems. Screening laboratory tests may 
help to elucidate the underlying cause or extent of organ 
involvement. When the history suggests a recent diug and 
the patient is clinically well, nothing more than a urinalysis 
may be required. A complete blood count, urinalysis, strep 
throat culture orASO titer, hepatitis B and C serologies, and 
antinuclear antibodies are a reasonable initial screen for 
patients with no obvious cause for their vasculitis. Serum 
protein electrophoresis, senlm complements, ANCAs, and 
cryoglobulins may be required in some cases.A skin biopsy 
should be performed to confirm the diagnosis of leukocyto- 
clastic vasculitis. 

Treatment 
The initial treatment of most cases of leukocytoclastic vascu- 
litis in pat~ents who are cl~nically well and have a normal 
urinalysis should be nonaggresslve, since the majority of 
cases are acute and self-limlted, affect only the skin, and do 
not threaten progressive deterioration of internal organs. 
Rest and elevation of the legs is likely lo be helpful.Anal- 
gesics and avoidance of trauma and cold are prudent general 
measures-An identified antigen or drug should, of course, be 
eliminated and any identified infectious, connective tissue or 
neoplastic disease treated. 

A variety of systemic treatments may be requr~ed for 
severe, intractable, or  recurrent disease, especially if signlfi- 
cant organ involvement is present. For d~sease limited to the 
skin, NSAIDs can be considered for the arthralgias. Colchi- 
cine, 0.6 mg two to three times a day, or dapsone, 50 t o  
200 mglday, as trials of 2 to 3 weeks each, may be useful for 
chronic vasculit~s. Low doses of colchicine and dapsone may 
be combined, if either medication alone is unsuccessful or 
effectrve doses of either drug cannot be reached. Altllough 
one controlled trial suggested that colchic~ne was Ineffective 
In leukocytoclastic vasculit~s, even in that trial a portion of 
the patients d ~ d  respond and flared when the drug was 
stopped. Systemic corticosteroids in doses ranglng from 60 
to 80 mglday are recommended for patients with serious 
systemic manifestations or necrotlc lesions. Usually a brief 
course leads to resolution, and chron~c treatment is rarely 
required. In refractory patients immunosuppressive agents, 
such as  mycophenolate mofetil, 2 to 3 glday; methotrexate, 
5 to 25 mglweek; or azathioprine, 50 to 200 mglday 
(2-3.5 mglkglday) may be considered. Azathioprlne dosing 
is based on thlopurine methyltransferase levels. In more 
difficult cases cyclophosphamide, monthly intravenous 
pulses of steroids or  cyclophosphamide, or  cyclosporin, 3 to 
5 mglkglday, may be effect~ve. ?he tumor necrosis factor 
(TNF)-blockers, especially infllxirnab and to a lesser degree 
etanercept, may be effect~ve in cutaneous small-vessel 
vascuhtls.These agents may also cause vasculitis 
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may occur at any time during the disease; severe abdominal 
Drago F, et al: Cutaneous vascutitis induced by cyclo- pain may even suggest-or portend-an acute surgical 

oxygenasa-2 seiective inhibitow .I Am Acad Dermatoi 2004; abdomen. Paralytic ileus may occur. Vomiting, rebound 
51:1029. tenderness, and distension are other manifestations. Gastro- 

Fiorentino DF: Cutaneous vasculitis. J Am Acad Dermatol2003: intestma1 radiographs may show "spiking" or a marbled 
48:311. "cobble-stone" appearance. Renal involvement manifests as 

Hofbauer, et at: Urticarfal wascuiitis fOllo\nring cocalne use. Br J or even gross hemataria and may occur in 25% 
Dmatol 1999;141:600. or more of patients,The long-term pmgnosb in children with 

Mang R, et ai; Therapy for severe necroiizing vasculitis wrth gross hematuria is very goodi havevet, progress+,e 
~nflrximab. J Am Acad Dennatal 2004;51:321. erular disease and renal failure may develop in a small 

McCain ME, et a[: Etanercept and infllximab associated with per,ntage, so that caTehrl follow-up is necessary for those cutaneous vasoulitis Rheumatology 2002;41:116. with hematuria. Mcilwain L, et al: Hypersensitivity vasculltEs with leukocyte- IgA, and firin depositions have been demonshated in ciastic vascuiit~s secondary to infl~x~mab. J Clin Gastroenteroi biopsies of both involved and uninvolved skh by immune- 2003;36:411. fluorescence techniques. Uninvolved skin is a preferable site Nousari HC, et al: Annular leukocyfoclasf~c vasculitis associated for biopsy because tissue morphologl is better.mere may be with monoclonalgammopathy of unknownsIgnificanoa J Am 
Acad Dermatoi 2000;43355. raised levels of IgA immune complexes even in the absence 

P ~ u 6  E, et al: Leukocytoolastic vascuiit~s presenting as an nephritis Or puTPu*. 
erythema gyratum repens-l,ke eruptron on a patient with Treatment is supportive. The usual duration of illness is 

lupus erythematosus. J A,,, ~ ~ ~ ~ ~ t ~ i  2002; 6 to 16 weeks. Between 5% and 10% of patients will have 
4RS254. persistent or recurrent disease. Dapsone 50 to 200 mgfday 

S a ~ s  a, et at: Colchic~ne in the treatment of cutaneous isuko- of calchieine 0.6 mdday to 1.2 mg twice a &Y can be used 
oytoc~&o vasculrt~s. Aesuits of a prospective, randomized initiiIly if treatment is required and skin lesions are the 
controlled Prial. Arch Dermatol 1995;131:1399. pnmary concern, For abdominal pain an Hz blocker andlor 

cortcosteroids (prednisone at 1 mglkglday) can be effective. 
Subtvues of Small-Vessel Vasculitis Cort~costemids are more effective for abdominal pain than is -. 
Henoch-Sch6nlein Purpum HenochSchonlein purpura 
(HSP) is characterized by purpnm, arthralgias (7484%), 
abdominal pain (61-76%), and renal disease (4447%). 
'&pically, mottied purpura appears on the extensor aspects 
of the extmmitres, which become hemorrhagic within a day 
and start to fade in about 5 days (Fig. 35-12). New crops may 
appear pver a period of a few weelcs. Urticaria1 lesions, 
vesicles, necmtlc purpura, and hemangioma-lilce lesions may 
also be present at some stages. It occurs primarily in male 
children, with a peak age between 4 and 8 years; however, 
adults may also be affected. A v'ml infection or stmpcoccal 
pharyngitis is the usual triggermg event. Other possihlities 
include other bacterial infections, foods, drugs, and 
lymphoma. 

In about 40% of cases the cutaneous inanifestations are 
preceded by mild fever, headache, joint symptom$ and 
abdominal pain for up to 2 weeks. Arthralgia progressing to 
arthritis produces periarticular swelImg around the knees 
and ankles. There may be pulmonary hemorrhage, which 
can be fatal. Abdominal pain and gastrointestinal bleeding 

analgesia. The value of systemic corticoste&ids tn the 
treatment of renal disease is controversial, but it may be used 
preventively or to treat active nephritis. IVIG can be used in 
refractory skm disease and persistent abdominal pain, and to 
a r r s t  rapidly progressive glomerulonephritis. NSAIDs are 
best avoided as they may cause renal or gastrointestinal 
complicaticcns. 

Chru CS, et al: Annular leucooytoclastie vascuiitis induced by 
chlorzoXBzOne. Br J Dermatol2~04;150:153. 

Egan CA, et al: Relapsing Henoch-Schoniein purpura asso- 
ciated with Pswdmonas aeruginose pyelonephntis. J Am 
Acad Dermatol 1999;41:381. 

Paller AS, et al: Pulmonary hemorrhage: An often fatal complica- 
tion of Henoch-Schoenlein purpura. Pediatr Dermatoi 1997; 
14:299. 

Piatte WW: What is SchImlain-Henoch purpura, and why should 
we care (editorial)? Arch Dermator 1 D97;133:438. 

Tancrede-Bohin E, et ai: Schafilein-Henoch purpura 111 adult 
patients. Arch Dennatoi 1997;133438. 

Acute Hemorrhagic Edema of Infancy Also known 
1 as Finkelstein's disease, Seidlmayer syndrome, medallion-like 

purpura, infantile postinfectious itis-like pu'pura and edema, 
and purpura en cocarde avec oedema, acute hemorrhagrc 
edema (AHE) of Infancy affects shildren under the age of 2 
with a recent history of an upper respirntory illnss (75%). a 
course of antibiotics, or both.The cmdren are often nontoldc 
in appearanee. There is abrupt onset of large cockade, 
annular, or tametoid pumuric lesions involving the face, . . 
eats, and extremities (Fig. 35-13). Scrotal purpu~i  may also 
occur Early in the course there may f i r j r  be acral edema, 
with subseqltent prox~rnal spre3d. lie edema is nontender 
and may be asymmetr~cal A low-grade fever is common, and 

Fig. 35-12 Henoch-SchOnleln purpura. involvement of internal organ systems (jomt pains, gastm- 
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hemmrhagn: edema, 
typ~cal large annular I 
hemorrhagic 
pteqwes. 

intestinal symptoms, and renal involvement) is rare. Routine 
laboratory tests are unremarkable. Spontaneous recovery 
without sequelae occurs within 12 to 20 days.The differen- 
tial diagnosis includes HSP, meningococcemia, erythema 
multiforme, urticaria, and ICawasaki's disease.There are some 
similarities between HSP and AHE (postinfectious, seasonal, 
favors males), but it is different in that it favors younger 
children (<2 years), resolves more quickly, lacks IgA on DIF 
in most cases, and is rarely associated with systemic symp- 
toms. From a clinical point of view the most urgent need is 
to exclude the possibility of septicemia, especially meuingo- 
coccemia. 

p~ 

Goraya JS, Kaur S: Acute infantile hemorrhagic edema and 
Henoch-Schonlein purpura: Is IgA the missing link7 J Am 
Acad Dermatol 1999;47:801. 

lnce E, et al: Infantile acute hemorrhagic edema: a variant of 
leukocytoclastic vasculitis. Pediatr Dermatol 1995;12:224. 

Kuroda K,  et al: Acute haemorrhagic oedema of infancy asso- 
ciated with cytomegalovirus infection. Br J Dermatol 2002; 
147:1254. 

Millard T, et ai: Acute infantile hemorrhagic oedema. J Am Acad 
Dermatol 1999;41:837. 

Urticaria1 Vasculitis A significant percentage of 
patients (reported as high as 5-lo%, but probably less) with 
fixed urticarial lesions will have vasculitis histologically.This 
is termed "urticarial" vasculitis (Fig. 35-14). This urticarial 
morphology is maintained throughout the course of the 
illness. Micmscopic hemorrhage into the urticarial plaques 
may occur, resulting in a bruise-like appearance as the 
lesions fade. Determination of the serum complement levels 
(CH50, C3, C4, and anti-Clq precipitins) is critical in 
the evaluation of urticarial vasculitis. Patients with normal 
complement levels usually have a leukocytoclastic vasculitis, 
which is idiopathic, limited to the skin, self-resolving, and is 
best considered a subset of cutaneous small-vessel vasculitis. 
Hypocomplementemic urticarial vasculitis is a distinctive 
syndrome seen virtually always in women. Clinical features 
include arthritis (50%), arthralgias, angioedema, eye symp- 
toms, asthma, and obstructive pulmonary disease (20%), and 
gastmintestinal symptoms (20%). Glomerulonephritis may 
be present. 

Underlying diseases associated with all forms of urticarial 
vasculitis include gammopathies (IgG and IgM gammo- 
pathy), SLE, Sjagren syndrome, serum sickness, and viral 
infections, especially hepatitis C. All patients with hypo- 
complementemic urticarial vasculitis have anti-Clq antibodies 

Fig. 35-14 Urticaria1 vasculitis. 

directed against the collagen-like region of that molecule, a 
feature used to define this disease. Patients with SLE may 
also have these autoantibodies. Many patients with hypo- 
complementemic urticarial vasculitis will have positive 
ANAs and up to a quarter will have positive anti-dsDNA 
antibodies. The vast majority (96%) will have a positive 
"lupus band test." Over time more than 50% will meet the 
criteria for the diagnosis of SLE. For this reason some consider 
hypocomplementemic urticarial vasculitis a form of SLE. 

Three clinical features distinguish the skin lesions of urti- 
canal vasculitis from true urticaria: 1) the lesions are often 
painful, rather than pruritic; 2) the lesions last longer than 
24 h and are fixed, ~a lher  than migrating; and 3) on resolving 
there is postinflammatory purpura or hyperpigmentation. 
More difficult is the distinction of urticarial vasculitis from 
neutrophilic urticaria, as patients with the latter condition 
can have painful, more persistent lesions. Histologic 
evaluation is critical. 

Histologically, patients with hypocomplementemic uriti- 
carial vasculitis will show both leukocytoclastic vasculitis 
and diffuse interstitial neutmphils. Eosinophils are more 
likely to be seen in patients with neutmphilic urticaria or 
normocomplementemic urticarial vasculitis. Sweet syn- 
drome shows a more intense dermal inmtrate with marked 
upper dermal edema. Sweet syndrome and vasculitis share 
the presence of karyorrhexis. While virtually all biopsies of 
idiopathic urticaria demonstrate neutrophils, karyorrhexis is 
usually distinctly absent. 

The treatment of hypocomplementemic urticarial vascu- 
litis is directed at the symptomatology and severity of the 
disease. Indomethacin has been particularly effective. 
Antihistamines, dapsone, and colchicine may be tried. The 
addition of pentoxyphylline to dapsone may be effective. 
Antimalarials can be beneficial, as would be expected in this 
autoimmune connective tissue disease. Immunosuppressive 
therapy with prednisone and the steroid-sparing agent myco- 
phenolate mofetil (2 gtday) can be considered in refractory 
and severe cases. 

Davis MDP, at al: Clin~copatholog~c correlation of hypocornple- 
mentemic and normocomplernentemic urticaria1 vasculitis. J 
Am Acad Dermatol 1998;38:899. . 



F~orentino DF: Cutaneous vasculitls. J Am Acad Dennatol 2003; 
48:311. 

Hamid S, et ai: Urtlcarial vascul~tis caused by hepatttis C virus 
infection J Am Acad Dermatol 1998;39:278. 

Nurnberg W, et al: Urtlcanal vasculitrs syndrome effectively treated 
with dapsone and pentoxtfylltne. Acta Derm Venereol 1995; 
7554. 

Worn M, et al: Myoophenolate mofetil is effectwe for malnte- 
nance therapy of hypocomplementaemic urticartal vasculitis. 
Br J Dermatol 2000;143:1324. 

Cryoglobulinemic llasculitis About 15% of patlents 
with a circulating cryoprecipitable protein are symptomatic 
and have cryoglobulinemic vasculitis. They typically have 
mixed cryoglobulinemia. M~xed cryoglobulinemia follows a 
benlgn course in half of cases, but in about one-tlnrd liver 
or  renal failure occnr. Fifteen percent of cases develop 
malignancy, usually B-cell lymphoma, and less frequently 
hepatocellular or thyroid cancer By far the most common 
cause of cryoglobulrnemic vasculitis is HCV Infection, but 
autoimmune diseases and lymphoprohferative disorden can 
also be assoc~ated with cryoglobulinemic vasculitis. Cryo- 
globul~nemic vasculttis usually presents with macular or 
palpable purpura, typically confined to the lower extrem- 
~tles. Lesions may be limited or severe.3~0-thirds of patients 
show confluent areas of hemosiderosls of the feet and lower 
legs, characteristic of prior eplsodes ol purpura. Wh11e only 
30% of patients report an exacerbation with cold exposure, 
up to 50% wlll have Raynaud phenomenon and cold-induced 
acrocyanosls of the ears. Other morphologies include ecchy- 
moses, livedo reticularis, urticaria, and ulcerations. Wrde- 
spread systemic vasculitls occurs in about 10% of patients. 
Neuropathy, and other neurologic complications occur In 
40% of pattents. Arthralgias, xemstomra, and xerophthalmia 
are frequent complaints. Laboratory evaluabon will reveal a 
cryoglobulin, hypocomplementemia (90%), and a positive 
rheumatoid factor (70%). ANCAs are mrely p0sitive.A skin 
biopsy will show leukocytoclastic vasculitis. 

The treatment of cryoglobuhnemic vasculitis is the treat- 
ment of the underlyrng disease if possible. In the case of 
HCV infectron this usually is interferon-a plus ribavirin. 
Cryoglobulinemic vasculitis associated with HCV may also 
be flared by interferon treatment. Colchicine, dapsone, cyclo- 
sporin, MG, idiximab, and rituximab (antiXD20 monoclonal 
antibody) can be attempted. 

Battsse D, et al: Sustained exacerbation of cryoglobulinaem~a- 
related vasculnls following treatment of hepatttts C Wtth 
pegrntetfemn aifa. Eur J Gastmenteml Hepatol 2004;16:701. 

Chandesris MO, et el: infllxlmab m the treatment of refractory 
vasculttis secondary to hepatitis C-associated mixed oryo- 
globulinaemia. Rheumatology 2004;43.532. 

Farri C, et al: Mixed cryoglobuiinemta: demograph~c, cltnlcal, 
and serologic features and suwival m 231 patients. Semin 
Arthritis Rheum 2004;33:355. 

Nemni R, et al: Peripheral neumpathy in hepatitis C VINS Infee- 
trons with and wtthout cryoglobulinaemia. J Neumi Neumsurg 
Psychlatry 2003;74:1267. 

Roccatello 13, et al: Long-tern effects of anti-CDZO monoclonal 
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Fig. 35-15 Erythema 
elsvatum dlutinurn. 

Erythema Elevatum Diutinum A rare condition, 
erythema elevatum diutinum (EED) is considered to be a 
chronic fibrosing leukocytoclastic vasculitis. Classically, 
multiple orange-to-yellow papules and plaques develop over 
the jomts (Fig. 35-15), parhcularly the elbows, knees, hands, 
and feet Lesions may also involve the buttocks and areas 
over the Achllles tendon. Petechrae and purpura can be 
associated with early lesions. More rarely, large plaques, with 
nodules at the periphery may affect the trunk and extrem- 
itles. W~th tune the papules take on a doughy to firm consist- 
ency and develop a red or purple color. In HIV infection, skin- 
colored or red nodules affect the soles, producing lesions 
resembltng lcelolds, ICaposi sarcoma, or bacillary angioma- 
tosis. Pruritus, arthralgias, and paln have been reported; 
however, most patients are asymptomatic. Systemic compli- 
cations are rare, but an unusual and potentially rapidly 
destructive Ireratitis can lead to blindness. EED has been 
associated with HIV infection, SLE, hematologic disease 
(IgA monoclonal gammopathy and lymphoma), and celiac 
disease. Chmnic and recurrent st~eptococcal infections cause 
exacerbations of the disease in some patients.These may all 
represent conhtions with persistent circulating immune 
complexes which might trigger a chronic vasculitis. Patho- 
genically,ANCAs (60% IgA and 33% IgG) are found in EED 
and not in Sweet or pyoderma gangrenosum. ANCA-positive 
vasculitides such as Wegener have rarely been reported to 
have EED-hke lesions. 

Histologically, early lesions are a leukocytoclastic 
vasculitis, but with prominent interstitial neutrophrls. Well- 
formed lesions are composed of nodular and diffuse mixed 
infiltrates of neutrophils and nuclear dust, eosinophils, 
histiocytes, and plasma cells that often extend into the sub- 
cutaneous fat.The prominence of eosinophils; the chronicity 
of the process, which results in an onion skii-like perivas- 
cular fibrosis; and the admixture of plasma cells and many 
lymphocytes are the hallmarks of EED. Erythrocyte extra- 
vasatron may lead to extracellular cholesterol crystals in 
long-standing cases. 

Dapsone is the treatment of choice. Patients with celrac 
disease may respond to a gluten-free diet. Intel'mittent plasma 
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exchange Kas been uied sntcessruuy in parrenrs wlrn ~ g l i  
pa~aproteinemia. The interst~tial lceratit~s also responds to 
dapsone. Unfortunately, the late nodular lesions may not 
resolve with dapsone treatment. 
---- -- - 
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Granuloma Faciale Characterized by brownish-red, 
infiltrated papules, plaques, and nodules, granuloma faciale 
~nvolves the facial areas, particularly the nose. Healthy, 
middle-aged (mean 53 yeas) white men (male-to-female 
ratio, 5:l) are most typically affected Childhood cases have 
been reported. Extrafacial disease occurs in up to 20% of 
cases, usually affecting the upper trunk and extrem~ties. 

The pathology of granuloma faclale is similar to that of 
EED, w ~ t h  focal leukocytoclastic vasculit~s, diffuse dermal 
neutrophilia with leukocytoclasia, tissue eosinophilia, and 
penvascular fibrosis. 

A varlety of treatment optlons are ava~lable. Intralesional 
corticosteroids are the recommended first approach. Cryo- 
therapy in combination w~th  intrales~onal corticosteroids has 
been shown to be very effect~ve.Topical corticosteroids may 
also be useful.Although controlled clinical trials are laclhg, 
if the patient remains unresponsive, dapsone, cold~icine, 
or ant~malanals could be consxdered. Laser treahnent with 
pulsed dye and argon lasers has been eifective in multiple 
cases, maltmng it a reasonable cons~derat~on as first-hne 
treatment. 

Arnm~ratt CT, et at: Treatment of granuloma faciale with the 
585-nm pulsed dye laser. Arch Dermatol 1999;135:903. 

Dowlah B, et al: Granuloma fac~ale: successful treatment of nine 
cases with a comb~nat~on of cryotherapy end rntraiesional 
cotticostemid rnject~on. Int J Dermatol 1997;36:548. 

of 11 cases. J Am Acad Dermatol 2004;51:269. 
van de Kerkhof PC: On the efficacy of dapsone in granuloma 

faciale. Acta Derm Venereol 1994:74:61. 
Welsh JH,  et al: Granuloma faciale in a child successfully treated 

w~th the pulsed dye lase' J Am Acad Dermatol1999;41:351. 
Zargarl 0: Dlssemlnated granulpma faolale. Int J Dermatol 

2004;43:210. 

POLYARTERITIS NODOSA 
Polvarteritis nodosa (PAN) is characterized bv nerrotizina - 
vasculitis affecting primarily the mediumsized arteries, but 
PAN may affect small vessels as well. Muscular arteries of 
such caIiber as the renal, hepatic, and coronary vessels, and 
the arteries in the subcutaneous tissue and sometimes 
adjacent veins can be affected. There are two major forms: 
the benign cutaneous and the systemic, although even long- 
standing benign cutaneous disease can evolve into systemic 
disease. 

PAN is four times more common in men than in women 
and the mean age of presentation is 45 years. It has been 
seen in intravenous drug abusers and in association with SLE, 
inflammatory bowel disease, hairy cell leukemia, familial 
Mediterranean fever, and Cogan syndrome (nonsyphilitic 
interstitial keratitis and vestihulo-auditory symptoms). 
Infectious associations include hepatitis B, hepatitis C, and 
antecedent streptococcal infections. HBV is present in 5% to 
7% of cases overall, but in up to 50% of cases in some series, 
but this percentage is falling with HBV immunization. The 
identification of associated hepatitis virus infection has 
therapeutic implications. 

The skin is involved in up to 50% of patients with the 
systemic form of PAN with wide-ranging findings.The most 
striking and diagnostic lesions (15% of patients) are 5- to 
10-mm subcutaneous nodules occurring singly or in groups 
distributed along the course of the blood vessels, above 
which the skin is normal or slightly elythematous (macular 
arteritis). These nodules are often painful and may pulsate 
and, in time, ulcerate (Fig. 35-16). Common sites are the 

FI~. 35-16 
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lower extremities, especially below the knee. Ecchymoses 
and periphei-al gangrene of the lingers and toes may also be 
present. Livedo ret~cularis in combination with subcutaneous 
nodules strongly suggests the diagnosis of PAN. Palpable 
purpura with histologic features of cutaneous leukoyto- 
claslic vasculitis with endothelial necmsis may be seen in 
PAN. 

Classic systemic PAN may involve the vessels throughout 
the entire body. It has a particular predilection to affect the 
skin, peripheral nerves, gastrointestinal tract, and kidneys. 
Hypertenson, tachycardia, fever, edema, and #eight loss are 
cardinal slgns of the disease. Hepaiomegaly, icterus, lymph- 
adenopathy, hen~aturia, and leukocytosis are also frequently 
found. Arthralgra, myocard~al and intestinal inhrctions, 
glomerulosclerosis, and peripheral neuritis are also seen. 
Mononeuritis nlultiplex, most often manifested as foot 
drop, IS a 11aIImark of PAN. Involvement of the meningeal, 
vertebral, and carotid arteries may lead to hemiplegia and 
c~nvuls~ons. The lungs and spleen are rarely involved. 
Aneurysms develop, which may result in multiorganlnfarets. 

A leukocytosis of as high as 40,0001mm3 may occur, with 
neutraphilia to 80%; thrombocytosis, progressive normo- 
cytic anemia, and an elevnted sedimentation rate may also be 
found. Hypergammaglohulinemia with macroglobulins and 
cryoglobulins may be present. Hepatitis B and C studies 
should he performed. Urinary ahormalrties such as pro- 
Leinuria, henlatvria, and casts are present in 70% of pat~ents. 

The histology is that of an inflammatory necrotizing and 
obliterative panarteritis that attacks the small and medium- 
sized arteries. Focal vasculitis foms nodose swellings that 
become necrotic, producing aneurysnls and rupture of the 
vsssels. Hemorrhage, hematoma, and ecchymosis may result. 
Obhteration of the lumen may occur, with ischemic necrosis 
of surrounding tissue. Characteristically, the arteries are 
affected at their branching points. 

The mainstay of diagnosis is the presence of these histo- 
logic features The preferable site for biopsy is an accessible 
site such as skin, muscle, or testis. If these are not involved, 
angiography may detect aneurysmal dilations as small as 
1-cm wide in the renal, hepatic, or other vlsceral vessels. 

Tnwtrnen t 
Untreated classic PAN can be fatal; death usually occurring 
from renal failure or cardiovascular or gastrointest~nal cpm- 
plications. Death usually occurs early in the course of the 
disease and there is only a 5% to 10% chance of serious 
seqnelae or death occurring beyond the first few years of 
diagnosis. Treatment with corticosteroids and cytotoxic 
agents has increased the survival rate to more than 90%. 
Corticosteroids in the range of 1 mgfkglday are given initially. 
Once the disease remits the dose should be reduced.After an 
average of 3 to 6 months, with the patient in remission, the 
stero~ds are slowly tapered to discontinuation. 

Cyclophosphamide is given with steroids or sometimes as 
a sing1eagent.h initial dose of 2 mg/icglday as a single dose 
is recommended. Twice this dosing may be required for 
severely ill paliente.Tne oral dose is then adjusted to main- 
tain the white blood cell count between 3000 and 3500/mm3 
and the neutrophil count above 1500 cellslmm3. When the 
disease has been quiescent for at least a year, the cyclo- 
phosphamide may be tapered and stopped. On avemge, 
1 8  to 24 monihs of therapy is required. Pulsed intravenous 
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@clophosphamrde IS associated with a lower Incidence of 
hemorrhagic cystilis. In cases of HBV-associated PAN, lami- 
vudine may be given in combination with immunosuppres- 
sive treatment, improving outcame. 

Ulceratiom in PAN can be very painful due ro the asso- 
crated neuropathy.They should be managed like nonhealing 
leg ulcers. The use of bioengmecred skin equivalents and 
cultured keratinocytes may lead to healing of the ulcem and 
improvement of the pain. 

Cutaneous Polyarteritis Nodosa  bout 10% of 
patients present w~ th  PAN localized to the skin and with 
limited systemic in~olvement, usually neuropathy. Over 
time they may have few complications and a good prognosis, 
and may require Iess aggressive treatment to control their 
disease. This fornl of PAN is the most common childhood 
pattern of PAN. It is contmverstal as to whether there are 
two clear subsets of patients, cutaneous or systemic PAN, or 
rather a spectrum of disease. Patients with "cutaneous" PAN 
must he followed carefully and regularly evaluated to 
exclude the development of systemic mvolvement. 

Patients usually have recurrent skin, joint, muscle and 
nerve involvement.The cutaneous findings are almost always 
subcutaneous noduies associated with lrvedo reticularis. 
Atrophie bianche-like lesions around the ankles may be the 
sole cutaneorts manifestation of c*taneous PAN. On super- 
ficial hiops~es the dragnosis of iivedoid vasculopathy may be 
made, but on deeper biopsies, the features of a medfum- 
sized vessel vasculitis are seen. Some of these patlents have 
neurologic involvement with nwropathic and IesionaI pain 
and dysesthesia, allowing the clinician to separate these 
cases from other conditions causing atrophse blanche-like 
scars (venous msufficiency, cryoglobulinemia, antiphospho- 
lipid syndmme). 

Cutaneous PAN has been associated with HBV surface 
antigenemia, HCV infection, Cmhn's disease, Takayasu 
artelitis, relapsing polychondritis, streptococcal infections, 
tuberculosis, and medications (minocyelme). Typically the 
only labomlory abnormal~ty is an elevated ESR. In some 
cases a P-ANCA may be present. Most patients respond well 
to aspinn, NSAIDs, prednisone, pentoxyphylline, sulfapyri- 
dine, or  methotrex.?te, alone or in combination, usually 
resulting in clinical responses within a few days. In childhood 
cutaneous PAN, since streptococcal infection is common, 
penicillin treatment may be used. In refractory cases IVIC 
may he used. 
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ANCA-POSITIVE SMALL-VESSEL 
VASCULITIDES - . . - . - -. - - - - - 
ANCAs have become an important laboratory finding used 
in the diagnosis and in some cases the prognosis of systemic 
vasculitis. ANCAs occur in three patterns: cytoplasmic 
(C-ANCA); perinuclear (P-ANCA); and atypical ANCA. 
C-ANCA is associated with antibodies directed against 
proteinase 3 (PR3).Antibodies against myeloperoxidase result 
in the P-ANCA pattern, but antibodies against other antigens 
may also give this pattern. Atypical ANCAs are not directed 
against myeloperoxidase or PR3. Most laboratories now 
perform specific tests to determine whether positive ANCAs 
are reactive against myeloperoxidase or PR3.Anti-PR3 anti- 
bodies are relatively specific forwegener granulomatosis and 
microscopic polyarteritis. Antibodies against myeloperoxid- 
ase are less specific and can be found in microscopic poly- 
arterikis, Churg-Strauss syndrome, and drug-induced 
vasculitis. Usually either antimyeloperoxidase or anti-PR3 
antibodies are found, but not both. If both patterns are 
found, drug-induced vasculitis should be suspected. ANCAs 
have been used to delineate a group of small-vessel vasculi- 
tides called "ANCA small-vessel vasculitides" or ANCA-SVV. 
These include microscopic polyangiitis, Wegner granuloma- 
tosis, and Churg-Strauss Syndrome.These diseases have over- 
lapping features, but characteristically pulmonary hemor- 
rhage and neclotizing glomerulonephritis (pulmonary-renal 
syndrome) and 60% of patients with the pulmonary-renal 
syndrome will have ANCA-SVV. With ANCA testing, 
ANCA-SVV can be diagnosed with 85% sensitivity and 98% 
specificity. While ANCAs are usually negative in Takayasu 
arteritis, giant-cell arteritis, Kawasaki's disease, and Beh~et ;  
positive ANCAs can be found in cryoglobulinemia and other 
forms of skin-limited vasculitis, in 20% of patients with SLE, 
and in a higher percentage of patients with rheumatoid 
arthritis. ANCAs are used in the setting of vasculitis with 
systemic features or  in situations where the clinical findings 
suggest ANCA-SW. ANCA testing does not replace other 
tests or more importantly histologic confirmation of the 
presence of vasculitis. While the ANCA-SVV are of unknown 
etiology, in multiple cases a solid tumor has been identified 
at the time of the diagnosis of the vasculitis. 

Most patients with microscopic polyangiitis have systemic 
symptoms, such as fever, weight loss, myalgias, and 
arthralgias for months to years before an explosive phase of 
their disease. Most patients with microscopic polyangiitis 
will have segmental necrotizing and crescentic glomerulo- 
nephritis with pulmonary involvement in 25% to 50% of 
cases. Pulmonary hemorrhage occurs in 12% to 29%. The 
skin is involved in 62%. Palpable purpura is present in 46% 
of cases and cutaneous ulceration may result. Urticaria1 
lesions, purpura and petechiae, livedo and erythema of the 
hands andlor fingers have been described. Skin biopsies may 
not be specific, except in cases with typical palpable purpura. 
Vasculiticneuropathy is common (58%) and eye disease may 
occur. Eosinophilia and asthma are not seen. ANCAs are 
positive in 70% of cases, P-ANCA more frequently than C- 
ANCA. Microscopic polyangiitis is separated from PAN by 
the presence of glomerulonephritis, pulmonary symptoms, 
and the absence of hypertension and microaneurysms.ANCAs 
are usually negative in PAN. Microscopic polyangiitis is 
managed like other forms of ANCA-SW with systemic 
corticosteroids and often cytotoxic agents from the disease 
onset. In cases with limited involvement, less aggressive 
treatment may be considered. Cyclophosphamide is usually 
used in the early induction phase of treatment (6-12 months) 
as monthly pulses (as opposed to daily treatment). Lower 
toxicity immunosuppressives (methotrexate, azathioprine, 
mycophnolate mofetil) may be used as maintenance or 
in milder cases. IVIG and anti-TNF agents (infliximabl 
etanercept) may be considered in refractory cases. Relapses 
are frequent, the 5-year survival is about 75%, and 7-year 
survival is 62%. 
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Wegener Granulomatosis 
Wegener granulomatosis is a syndrome consisting of 
necrotizing glanulomas of the upper and lower respiratory 
tract, generalized necrotizing angiitis affecting the medium- 
sized blood vessels, and focal necrotizing glomerulitis. By far 
the most common initial manifestation, present in 90% of 
patients, is the occurrence of rhinorrhea, severe sinusitis, and 
nasal mucosal ulcerations, with one or  several nodules in the 
nose, larynx, trachea, or  bronchi. Fever, weight loss, and 
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malaise occur in these patients, who are usually 40 to 50 
years of age and more oikn male than female (1.3:l). 
Obstruction in the nose may also block the sinuses. The 
nodules in the nose Oequently ulcerate and bleed. The 
parencl~ymal involvement of the lungs produces cough, 
dyspnea, and chest pain. Granulomas may occur in the ear 
and mouth, where the alveolar n d e  becomes necrotlc and 
ulceration of the tongue and perforated ulcers of the palate 
develop. The combination of nasal and palatal involvement 
may lead to saddle-nose deformity. The "strawbeny gums" 
appearance of hypertrophic gingivitis is characteristic and 
biopsy fmm these lesions may be diagnostic (Elg. 35-17). 

Cutaneous findings occur in 45% of patients. Nodules 
may appear in crops, especially along the extensor surfaces 
of the extremities.The firm, slightly tender, flesh-colored or 
violaceous nodules may later ulcerate. These may be 
mistaken for uIcerating rheumatoid nodules.The necrotizing 
angiitis of the skin may present as a petechial or hemor- 
rhagic pustular eruption, subcutaneous nodules, or  ulcen. 
Livedo reticularis is rare in Wegener granulomatosis. Patients 
may present with pyodema gangrenosum-like lesions and 
several patients have been reported psesent~ng with features 
of temporal arteritis. The condition previously descr~bed 
as "malignant pyodema" is now felt to represent Wegener 
granulomatosis. 

Limited forms involving the upper respiratory tract 
without renal involvement may also occur and have a better 
prognosis. Cutaneous findings can be associated with limited 
disease. Focal necsotizing glomerulitis occurs in 65% of 
patients. It may befulminant from the outset or may become 
more severe as the disease progresses. Renal failure was 
the most frequent cause of death before cyclophosphamide 
treatment. Other organs frequently involved include the 
joints (arthsalgia in two-thirds); eyes (conjunctivitis, 
episderitis, and proptosis) in 58%; and CNS and cardiac 
involvement in 22% and 12% of patients, respectively. 

Hstotogically, the cutaneous lesions may demonstrate 
a leukocytoclastic vasculitis with or without granulomatous 
inflammation. Granulomatous vasculitis may be seen. 
Palisaded granulomas with multinucleated giant cells and a 
central core of neutrophils and debris are a characteristic 
finding. Offen, if the lesions are ulcerated they are non- 
specific histologically. Biopsy of another affected organ may 
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be required to co* the diagnosa.The early detertion of 
Wegener granulomatosis has improved wirh the availability 
of ANCA testing, as 75% to 80% of patients are C-ANCA 
(anti-PR3) posihve. 

Untreated Wegener granulomatosis has a mean susvival 
time of 5 months and a 90% mortality over 2 years. Cyclo- 
phosphamide therapy has dramatically changed the prog- 
nosis. Treatment recommendations are cyclophosphamide, 
2 mgrxg/day, and prednisone, 1 mglkglday, followed by 
tapering of the prednisone t o  an alternate-day regimen. 
Complete remission is achieved in up to 93% of pahents and 
lasts an average of 4 years for still living patients. In more 
limited disease, patients may respond to methotrexate 
alone or methotrexate in comb~nation with prednisone.After 
initial induction therapy and a rem~ssion, mefhotrexate, 
azathioprine, Ieflunomide, ormycophenolate mofetll may be 
used instead of cyclophosphamide. Tkatment should be  
continued for at least 1 year.Trimethoprim-sltIfamethoxazole 
may decrease the relapse rate and can be considered for 
long-term treatment of patients with limited upper respira- 
tory tract involvement in remission in combination with 
conventional immunosuppressive protocols. In refractory 
cases, SVIG and anti-TNF therapy (infliximab) may be used. 
Tacrolimus, 0.1 mgikglday, was successful m treating a 
pyoderma gangrenosum-like ulceration in a pattent with 
Wegener. 
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Churg-Strauss Syndrome 
Churg-Stranss syndrome occurs in three phases. The initial 
phase, often lasting many years, consists of allergic rhln~tis, 
nasal polyps, and asthma. The average age of onset of the 
asthma is 35 years in Chusg-Shauss syndrome (as opposed 
to allergic asthma which often presents in ch~ldhoodj. A 
debilitated asthmatic begins after 2 to 12 years to experience 
attacl<s of fever and eosinophilia (20-90%) with pneumonia 
and gastroenteritis (second phase). After a few more months 
or  years, but on average 3 years after fhe initial symptoms, 
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, ,,,use angiitis ..,, ~ l v e s  the 1 ,..,,, ..,,.., ...,,, ,,.,,,., 
kidneys, intestines, and pancreas. Mononeuritis multiplex is 
common. Triggers of this third phase have included vaccina- 
tion, desensitization, leukotriene inhibitors, cocaine use, 
azithromycin, or lapid discontinuation of corticosteroids. 
Renal involvement is less common than in Wegener granulo- 
matosis or  microscopic polyangiitis. A fatal outcome is 
likely in most untreated patients, with congestive heart 
failure resulting from granulomatious inflammation of the 
myocardium the most frequent cause of death. 

Cutaneous lesions are present in two-thirds of patients. 
Palpable purpura is seen in nearly 500% of patients. Subcutan- 
eous nodules on the extensor surfaces of the extremities and 
on the scalp are seen in 30%. Firm, nontender papules may 
be present on the fingertips. Urticaria and livedo reticularis 
can occur in Churg-Strauss syndrome. Plaques with the 
histologic features of eosinophilic cellulitis (Well syndrome) 
can be seen. 

Laboratory studies are significant for a peripheral 
eosinophilia, which correlates with disease severity. ANCAs 
are frequently positive (55-70%). most commonly for anti- 
myeloperoxidase (P-ANCA) and less frequently for anti-PR3 
(C-ANCA), and tend to correlate with disease severity. 

Histologically, a small-vessel vasculitis is present that 
involves not only superficial venules, but also larger and 
deeper vessels. The tissue is often diffusely infiltrated with 
eosinophils and granulomas may be present. Palisaded 
granulomas differ from those in Wegener granulomatosis in 
that they generally lack inultinucleated giant cells and the 
core contains eosinophils. In some patients, flame figures, 
similar to those in Well syndrome, are noted in the dermis. 

Corticosteroids alone may be used in patients with CSS. 
Cyclophosphamide alone or in combination with cortico- 
steroids should be used in cases of neuropathy, refractory 
glomerulonephritis, myocardial disease, severe gastrointes- 
tinal disease, and CNS involvement. Methotrexate can be 
used as a steroid sparing agent, especially for maintenance. 
Interferon alfa, mycophenolate mofetil, and the anti-TNF 
agents (infliximab and etanercept) have also been used 
successfully in CSS. 
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associated w~th cutaneous manifestattons. J Dermatol 
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Drage LA, et al: Evidence for pathogenic involvement of 
eos~nophils and neutrophlls in Churg-Strauss syndrome. J Am 
Acad Dermatol 2002;47:209. 

Helim~ch 8, Gross WL: Recent progress in the phamlacotherapy 
of Churg-Strauss syndrome. Expert Opin Pharmacother 2004; 
ri.9c. 

.&is E, I. -.: Interferon-alpha treatment of four patients with 
the Churg-Strauss syndrome. Ann intern Med 1998;129:370. 

Vanoli M, et al: A case of Churg-Strauss vasculitis after hepatitis 
B vaccination. Ann Rheum Dls 1998;57:256. 

GIANT-CELL ARTERITIS/TEMPORAL 
ARTERlTlS 
Giant-cell arteritis is a systemic disease of people over the 
age of 50, favoring women (2:l). It is uncommon in African 
Americans and favors whites. Its best known location is in 
the temporal artery, where it is known as teiizporal arteriiis, 
cranial arterifis, and Horton's disease. It is characterized by 
a necrotizing panarteritis with granulomas and giant cells, 
which produce unilateral headache and exquisite tenderness 
in the scalp over the temporal or occipital arteries in 50% to 
75% of patients. Temporal headaches are characteristically 
constant, severe, and boring. Ear and parotid pain and 
mastication-induced jaw claudication may occur. Fever, 
anemia, and a high sedimentation rate are usually present. 
Proximal, symmetrical, and severe morning and even day- 
long stiffness, soreness, and pain occur in 50% of patients. It 
is rarely fatal. The disease has also been shown to involve 
the vessels of the coronary arteries, breast, uterus, legs, 
abdomen, retina, and hand. Blindness may develop and is 
the most feared complication of the disease. Many patients 
who develop visual loss have premonitory symptoms allow- 
ing for the diagnosis and intervention, which may prevent 
permanent visual loss. Aortic aneurysms resulting in aortic 
rupture have been reported. 

The cutaneous manifestations may be only inflammatory. 
The affected artery becomes evident as a hard, pulsating, 
tender, tortuous bulge under red or cyanotic skin. Another 
manifestation is gangrene of the scalp. The lesions may first 
appear as ecchymoses with a zonal distribution over the 
affected area. Later they may become vesicular or  bullous 
and are followed by gangrene. Urticaria, pulpurn, alopecia, 
tender nodules, prurigo-like nodules, and livedo reticulaiis 
may be seen. Lingual artery involvement may cause an 
accompanying red, sore or  gangrenous tongue. 

Polymyalgia rheumatics (PMR) has a significant clinical 
association with giant-cell arteritis. Prompt treatment may 
forestall serious disease.About 10% of central retinal artely 
occlusions are due to giant-cell arteritis. ESRs aEe elevated in 
more than 90% of patients with giant-cell arteritis.Temporal 
artery biopsy is generally diagnostic provided that a t  least a 
2-cm segment is provided. Even arteries which are normal to 
palpation may show diagnostic findings. Magnetic resonance 
angiography is a noninvasive diagnostic method that may aid 
in confirming the clinical suspicion and identify the best 
site to biopsy. Not all patients with artelitis of the tempor~l  
artery have giant cell arteritis, as temporal arteritis may be a 
manifestation or  part of the systemic vasculitides such as 
PAN, Wegener granulomatosis, or microscopic polyarteritis. 
Pathogenically, the presence of TNF polymorphisms in .,.*". . . 
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Respir J 1996;9:175. therapy seems to be important and is-usually necessary for a 
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minimum of 1 to 2 years. Most patients achieve complete aggressive vanant, sunrlval averages 2 to 3 years after the 
remlss~on that IS often mamtained after therapy is with- disease has developed. 
drawn.Ant~-TNF agents may be used in refractoiy cases, but Skln lesions are usually the first sign of the disease. 
relapses occur when infus~ons are stopped, and cortico- Clinically, Degos' d~sease is chaclctenzed by the presence of 
steroid therapy is usually required. pale rose, rounded, edematous ua~u l e s  occurnne mostlv on 

Andonopoulos AP, et ai: Experience with infliximab (anti-TNFa 
monoclonal antibody) as  monotherapy for giant cell arteritis. 
Ann Rheum Dis 2003:62:1116. 
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arter~tis. J Oral Maxiilofac Surg 1998;56:1203. 

Takayasu Arteritii 
Known also as aorhc arch syndrollte and pulseless dzsease, 
Takayasu arteritis is a thrombo-obl~terative process of the 
great vessels stemmlng from the aortlc arch, occurring 
generally in young women (female-to-male ratio, 95) In the 
second or thlrd decade of life. It is more common in Japan, 
Southeast Asia, Ind~a, and South America. Radlal and carotid 
pulses are typ~cally obliterated. Skin changes are due to the 
disturbed c~rculat~on. There may be loss of hair and atrophy 
of the skln and its appendages, with underlying muscle 
atrophy Occasional patlents with cutaneous necrotizing or 
granulomatous vasculitis of small vessels have been reported. 
Erythema nodosum may rarely occur. Pyodenna gangrenosum- 
like ulcerat~ons are well-described in Japan with more than 
35 cases reported. Pyoderma gangrenosum lesions precede 
the diagnosis of the artentis by an average of 3 years.These 
lesions are more commonly generalized and rn three- 
quarters of cases occur on the upper extremities. 

Treatment of Takayasu arterltis with prednlsone 1 mglkgl 
day tapered in 8 to 1 2  weeks to 20 mglday or less is recom- 
mended. Methotrexate may be used for its steroid-spanng 
effects.W~th act~ve medical and surglcal intervenhon the aggres- 
slve course of this disease can be modified. The pyoderma 
gangrenosum-hke les~ons are also treated with systemlc 
steroids, but azathloprine, cyclophosphamide, mycophenolate 
mofetil, cyclosporin, and tacrol~mus have also been effective. 

Ohta Y, et ai: Inflammatory d~seases assoclated w~th Takayasu's 
arterltls. Anglology 2003;54:339 
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vascuiltis. Dermatology 2000;200:139. 

UJile H, et ai. Pyoderma gangrenosum associated with 
Takayasu's artentls. Clln Exp Dermatol 2004:29:357. 

MALIGNANT ATROPHIC PAPULOSIS 
Papulosis atrophicans mal i~na ,  also known as Deeos' - " 
dzsease, is a potentially fatal obliterative arteritis syndrome. 
Some affected patients have a long benign course, while in 
others, death occurs w~thln a few yeals, Degos' disease 
occurs three times more frequently in men than in women, 
often presenting between the ages of 20 and 40. Famll~al 
kindreds are well-reported. In patients wlth the more 

. . ,, 
the trunk. Similar les~ons may occur on the bulbar conpnc- 
tiva and oral mucosa. Later, the leslons become umbilicated, 
with a central depression, whlch enlarges.The center becomes 
distinctively porcelain-wh~te, while the periphery becomes 
livid red and telangiectatlc. Atrophy occurs eventually. 
The eruption p~oceeds by crops in which only a few new 
lesions appear at any one tune. Otle patient was reported 
to develop pannicuhtis. Lesions characteristic of Degos' 
d~sease may be seen m patients with lupus elythematosus or 
dermatomyosltis. 

System~cally, anemic ~nfarcts involve the intestines 
producing acute abdom~nal symptoms, includ~ng epigastnc 
pain, fever, and hematemesis. Death is usually due to 
fulminating per~tonitis caused by multiple perforations of the 
~ntestine. Less commonly, death occurs from cerebral 
mfarctions. 

Wedge-shaped necroses brought on by the occlusion of 
arterioles and small artenes account for the clinical lesions. 
Prol~ferat~on of the lntima and thrombosis is the typleal 
histologic picture.The thromboslng process is usually paucl- 
inflammatory, although neutrophils or  lymphocytes may be 
found assoclated with the thmmbosis.The overlying dermis, 
wh~ch is infarcted, contains abundant mucin, especially early 
In the lesion's evolution.Adnexae are typically necrotic and 
the depressed central portion may be noted histologically. 

The etiology of this disease is unknown, but based on the 
infarctwe nature of the lesions and the universal presence of 
artenolar thrombos~s, a hyperthrombot~c state or endothel~al 
abnormal~ty is suggested. While most patlents have not had 
abnormalities identified, abnormal platelet aggregation, and 
abnormal coagulahon have been ident~fied ~n some patients. 
The response of this condit~on to anticoagulant regimens in 
some patients supports this hypothesis. In some patients 
w ~ t h  lupus erythematosus and Degos-llke leslons, anti- 
phospholipid anthodies have been found. 

Adm~nistration of tmmunosuppresssives has not been 
beneficial. Ingestion of low-dose acetylsalicylic acid alone or 
In combination with dipyridamole (Persantme) has been 
effective in some patients. Heparin, as described by Degos, 
has been helpful, and should be cons~dered if ant~platelet 
therapy is ineffective. Nicotine patches (5 mglday) were 
effective in one case. In severe crises, fibrinolytic therapy 
should be considered. 

- 
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THROMBOANGllTlS OBLITERANS 
(BUERGER'S DISEASE) 
-- 

Thromboangiitis obKrans  is a nonatherosclerotic segmental 
inflammatory disease affecting the arteries, veins and nerves 
of multiple extremities. As opposed to classic atherosclerotic 
disease, the upper extremities are commonly affected. It is 
most often seen in men between the ages of 20 and 40 who 
smoke heavily. Smoking and, rarely, the use of smokeless 
tobacco is intimately tied to Buerger's disease.Various diag- 
nostic criteria have been proposed; they usually include: 
age younger than 45 (or 50); history of tobacco use; distal 
extremity (infrapopliteal segmental arterial occlusion with 
sparing of the proximal vasculature); frequent distal upper 
extremity involvement (Raynaud or  digital ulcers); consist- 
ent angiographic findings; superficial thrombophlebitis; 
exclusion of autoimmune disease, diabetes mellitus, and 
hypercoagulable or embolic states. 

The vasomotor changes in early cases may be transitoly or 
penistent; they produce blanching, cyanosis, burning, and 
tingling. Superiicial thrombophlebitis in the leg and foot occurs 
in 38% of cases and 44% of patients may have Raynaud 
phenomenon. Tlle color of the part may change when it is 
elevated or lowered below heart level, being red when 
dependent and white when e1evated.h Allen test will be 
positive, confirming distal artery occlusion. 

Pain is a constant symptom, coming only at fint after 
exercise and subsiding on resting. Instep claudication is the 
classic complaint. Ultimately, the dorsalis pedis and posterior 
tibial pulses disappear, followed by othe~x. In thrombo- 
angiitis oblilerans, skin supplied by affected arterioles tends 
to break down, with central necrosis and ulceration, and 
eventual gangrene. Gastrointestinal involvement has been 
reported. Exposure to cold may cause exacerbations. 

Arteriog~aphy should be done to investigate for central 
atherosclerotic disease, which may be operable, rather than 
the inoperable distal damage of Buerger's disease. A charac- 
teristic tapering and occlusion of the major arteries with 
"corkscrew" collateral arteries is found in Buerger's disease 
on angiography. Biopsy demonstrates a thrombosed vessel 
that characteristically contains prominent neutrophilic 
inflammation within the thrombus. A vasculo-occlusive 
syndrome similar to Buerger's disease has been reported in 
cannabis smokers, but venous occlusion (thrombophlebitis) 
does not occur. 

The most important the~apeutic aspect is the cessation of 
smoking. Even one to trvo cigaretteslday, smolceless tobacco, 
or nicotine replacement may keep the disease active. Intra- 
venous Iloprost (a prostaglandin analog) may help the patient 
with critical limb ischemia get through an acute episode. In 
patients who stop smoking and do not have gangrene, major 
amputations are rare. In continued smolcen at least 43 % will 
require amputations. Sympathectonly or implantation of a 

,,.,,,. .,.- ,.....,.l.-. ... ay be tried. Ultimately, serial amp- 
tations are often necessary II the patient continues to use 
tobacco. 
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ARTERIOSCLEROSIS OBLITERANS 
Arteriosclerosis obliterans is an occlusive arterial disease 
most prominently affecting the abdominal aorta and the 
small- and medium-sized arteries of the lower extremities. 
The symptoms are due to ischemia of the tissues. There 
is intermittent claudication manifested by pain, cramping, 
numbness, and fatigue in the muscles on exercise; these are 
relieved by rest.There may be "rest pain" at night when in 
bed. Also, sensitivity to cold, muscular weakness, stiffness of 
the joints, and paresthesia may be present. Sexual impotence 
is common and there is an increased frequency of coronary 
artery disease. 

Impaired to absent pulses (donalis pedis, posterior tibial, 
or popliteal arteries) may he found on physical examination, 
confirming the diagnosis. The feet, especially the toes, may 
be red and cold. Striking pallor of the feet on elevation and 
redness when dependent are compatible findings. Decreased 
to absent hair growth may be observed on the legs. Ulcera- 
tion and gangrene may supervene. If present, they usually 
begin in the toes and are quite painful. Arteriography may 
be indicated as a preliminary to corrective surgery (arterial 
grafts). Occasionally, subclavian atherosclerosis may give rise 
to these signs in the distal upper extremity, producing pain- 
ful nails and loss of digital skin. Diabetes mellitus, smoking, 
and hyperlipidemia are risk factors for the development of 
atherosclerosis. 

Claudication and diminished blood pressure in the 
affected extremity are findings that may lead to earlier 
diagnosis and thus to curative surgical intervention. Usually, 
bypass of the affected artery or sympathectomy, or both, are 
the preferred treatment. Balloon angioplasty or stent 
placement may also be effective. 
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MUCOCUTANEOUS LYMPH NODE SYNDROME 
(KAWASAKI'S DISEASE) 
The typical presentation is an irritable, ill-appearing, febrile 
infant br  child younger than 5 years old. clinical-findings 
(four of which plus fever for 5 days are diagnostic of 
Kawasaki syndrome) include a skin eruption; stomatitis 
(injected pharynx, strawberry tongue) and fissuring cheilitis; 
edema of the hands and feet; conjunctival injection; and 
cervical lymphadenitis. The skin eruption is polymorphous 
and may be macular, morbillifom, urticarial, scarlatinifom, 
erythema multifome-like, pustular, or resemble erythema 
marginaturn. An early finding (within the first week) is 
the appearance of an erythematous, desquamating perianal 
eruption in about two-thirds of patients. Periorbital edema 
has been reported. Pincer nail deformities may appear and 
resolve spontaneously. Intestinal pseudo-obstruction may 
occur.The acute illness evolves over 10  to 20 days. A week 
or two following the acute illness, the fingers and toes 
desquamate, starting around the nails. Coronary artery 
aneurysms occur in 20% to 25% of untreated children.This - may lead to immediate cardiac complications, the major 
cause of morbidity and mortality. In addition, over time, those 
with aneurysms can develop coronary artery stenosis and as 
a result acute cardiac events can occur in young adulthood. 

Pathogenesis 
Recently, a corona virus has been identified as the cause in 
a cohort of patients. A viral pathogenesis is attractive for 
the following reasons: 1) cases were rare before 1950; 2) 
it affects children older than 3 months but younger than 
8 years; 3) seasonal peaks occur in the winter and spring; 
4) focal epidemics have been reported; and 5) oligoclonal 
IgA immune responses are found, suggesting a respiratory 
portal of entry of an infectious agent. 

Coronary arterial disease occurs, in combination with 
thmmbocythemia (up to 1 million). This combination of an 
altered endovascular surface and too many platelets leads to 
occlusion of the vessels and the subsequent cardiac events, 
which occur as the child is recovering from the acute illness. 

Treatment 
IVIG is the cornerstone of therapy, given in a single dose of 
2 glkg infused over 10 to 12 h. Response to treatment is best 
if given during the first 5 to 6 days of the illness; however, 
children with persistent fever beyond this period may benefit 
from later treatment.Aspirin is used to reduce inflammation 
and platelet aggregation.The dose is 80 to 100 mglkglday in 
four divided doses, Once the child has been afebrile for 3 to 
7 days, the aspirin dose is decreased to a single daily dose of 
3 to 5 mglkg. If the child remains febrile, a second 2 glkg 
dose of IVIG should be given. A single dose of infliximab 
5 mglkg has been reported to be effective in refractory cases, 
but response, as with other treatments, is not universal. 
Angioplasty, thmmbolytic therapy, or coronary artery bypass 
surgery may be required for patients with severe disease. 

- - - -- 
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TELANGIECTASIA 
Telangiectasia are fine linear vessels coursing on the surface 
of theskin: the name given to them collecti~ely is telangiec- 
tasia.Telangiectasia may occur in normal skin at any age, in 
both sexes, and anywhere on the skin and mucous mem- 
branes. Fine telangiectases may be seen on the alae nasi of 
most adults. They are prominent in areas of chronic actinic 
damage. In addition, persons long-exposed to wind, cold, or 
heat are subject to telangiectasia. Calcium-channel blockers 
may lead to telangiectatic lesions in a generalized or photo- 
distribution and contribute to the appearance of photoaging. 
Telangiectasias may also be found on the legs as a result of 
heredity, varicosities, pregnancy, and birth control pill use. 

Telangiectases can be found in conditions such as radio- 
dermatitis, xerodema pigmentosum, lupus erythematosus, 
sclerodenna and the CREST syndrome, msacea, pregnancy, 
cirrhosis of the liver, AIDS, poikiloderma, basal cell carcin- 
oma, necrobiosis lipoidica diabeticorum, lichen sclerosis 
et atrophicus, sarcoid, lupus vulgaris, keloid, and adenoma 
selaceum. Kaposiform hemangioendothelioma, angioma 
serpiginosum, angiokeratoma corporis diffusum, hereditary 
benign telangiectasia, Cockayne syndrome, ataxia-telangiec- 
tasia, and Bloom syndrome. 

Altered capillary patterns on the finger nailfolds (cuticular 
telangiectases) are indicative of collagen vascular disease, 
such as lupus erythematosus, scleroderma, or dermatomyo- 
sitis. They may infrequently h e  present in rheumatoid 
arthritis.These disorders are reviewed in Chapter 8. 
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Generalized Essential Telangiectasia 
Generalized essential telangiectasia is characterized by the 
dilation of veins and capillaries over a large segment of the 
body without preceding or coexisting skin lesions. Charac- 
teristic features include: 1) widespread cutaneous distribution; 
2) progression or permanence of the lesions; 3) accentuation 
in dependent areas and by dependent positioning; and 4) 
absence of coexisting epidermal or dermal changes such as 
atrophy, purpura, depigmentation, or follicular involvement. 
The telangiectases may be distributed over the entire body 
or localized to some large area such as the legs, arms, and 
tmnk.They may be discrete or confluent. Distribution along 
the course of the cutaneous nerves may occur. Systemic 
symptoms are absent, although conjunctival telangiectasias 
can also be seen. Generalized essential telangiectasia is 
usually not believed to be associated with an increased risk 
of bleeding. 

Generalized essential telangiectasia develops most fre- 
quently in women in their 40s and 5Os.The initial onset is on 
the lower legs and then spreads to the upper legs, abdomen, 
and arms.The dilations persist indefinitely. Families with this 
disorder have been reported, inherited as an autosomal- 
dominant trait. The cause of essential telangiectasia is 
unlcnown. Treatment is with vascular lasers, if required. 
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C-associated unilateral nevoid telangiectasia has been 
reported. 
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HEREDITARY HEMORRHAGIC 
TELANGIECTASIA (OSLER'S DISEASE) 
Also known as Osler-Weber-Reildu disease, hereditary 
hemorrhagic telangiectasia (HIIT) is characterized by small 
tufts of dilated capillaries scattered over the mucous 
membranes and the skin. These slightly elevated lesions 
develop mostly on the lips, tongue, palate, nasal mucosa, 
ean,  palms, fingertips, nailbeds, and soles. They may closely 
simulate the telangiectases of the CREST variant of sclero- 
derma, which may be distinguished by the lack of other 
features of CREST syndrome and by anticentromere anti- 
bodies, which are not found in HHT. Diagnostic criteria have 
been proposed and include: 1) epistaxis-spontaneous, 
recurrent nosebleeds; 2) telangiectase%multiple at charactel-- 
istic sites (lips, oral cavity, fingers, nose) (Figs 35-18 to 
35-20); 3) visceral lesion~gastrointestinal telangiectasia, 
pulmonary, hepatic, cerebral or spinal arteriovenous 
malformation (AVM); and 4) family histoty-one affected 
first-degree relative.The presence of three of the four criteria 
indicates a definite diagnosis and two of four, a possible 
diagnosis.There are at least two variants, HHTl and HHTZ 
A third variant may be associated with juvenile polyposis. 

Frequent nosebleeds and melena are experienced because 
of the telangiectasia in the nose and gastrointestinal tract. 
Epistaxis is the most frequent and persistent sign. Gastro- 
intestinal bleeding is the presenting sign in up to 25% of 

Gambichler T, et al: Generalized essential telangiectasia 
successfully treated with high-energy, long-pulse, frequency- 
doubled Nd:YAG laser. Dermatol Surg 2001;27:355. 

Long D, Marshman G: Generalized essential telangiectasia. 
Australas J Dermatol 2004;45:67. 

Seiter S, et al: An oculocutaneous presentation of essential 
progressive telangiectasia. Br J Dermatol 1999:140:969. 

Unilateral Nevoid Telangiectasia 
In this disorder, fine, thread-hke telangiectases develop m a 
unilateral, sometimes dermatomal (or following the hnes 
of Blaschko) distributton. The condition 1s rare in men and 
tends to be associated with conditions with increased levels 

Fig. 35-18 t Fig. 35-19 Hereditary hen 31c Rg. 35-20 Hered~tary hemorrhagic 
telanglectasla. telangiectasla. telangiectasla. , 



Venous Diseases of the Extremities 845 
1 .. ,, h - - - - - 0 -- - 
cases; however, 40% to 50% develop gastrointestinal bled& vascular malformations? Data from 22,061 years of HHT 
xng sometime dur~ng the couise of their disease. The spleen patlent Ide. J Neurol Neurosurg Psy~h1atry2003;74:743. 
may be enlarged. Pulmonary and CNS AVMs may appear Fuchizaki U, et al: Hereditary haemorrhag~c teiangiectas~a 
later in life. Liver failure can result from diffuse intnhepatic (Rendu-Osler-Weber disease). Lancet 2003;362.1490. 
shunting. Pulmonary hypertension can occur, especially in Gallione CJ, et al: A comb~ned syndrome of juuen~ie poiypos~s 
HHT2. Retinal arteriovmous aneurysms occur only rarely. and hereditary haemorrhag~c telangiectasia associated wrth 
Other sites of bleeding may be the kidney, spleen, bladder, mutat'onsin MAW4 (SMAD4). Lancet2004;363:852. 
liver, and brain. me risk of cerebral hemorrhage Garcia-Tsao C3, et al: Llver disease in patlents with hered~taiy 
from cerebral AVMs, cerebral abscesses, and pulmonary hemorrhagic telang~ectasia. N Engl J Med 2000;343:931. 
hemorrhage from pulmonary AVMs is probably h~gh  enough Guttmacher AE, et al: Hereditary hemorrhagic telangiectas~a. N 

Engl J Med 1995,333:918. that asymptomatic be screened for the Harrison RE: Molecular and functional analysis identifies ALK-I 
presence of and pulmonary Because of as the predominant cause of pulmonary hypertension related risk of cerebral abscess, some have advocated antiblotlc to hereditary haemorhago teiangiectasla, Med Genet 2003; prophyIaxis for dental and contaminated s k ~ n  procedures 40.865. 

The telangiectases tend to increase in number in middle K~~~~ B, D~~ B. ~ ~ ~ ~ ~ h ~ ~ i ~  pencardial effusion causing peri- 
age; the fust appearance on the ~~del 'surface of the cardla tamponade in hereditary hemorrhagic telangiectasja, 
tongue and floor of the mouth 1s at puberty Pulmonary or A, J ~~d sci 2004;327:149, 
intracranial arteriovenous fistulas and bleedlng in these areas Klepflsh A, et al: intranasal tranexamlc acid treatment for severe 
may be a cause of death. ep~staxis in hared~tary hemorrhagic telangiectas~a. Arch Intern 

HHT is ~nherited as an autosomal-dominant trait. Med '2001;161:767. 
The vascular abnormalities found in HHT consist of d~rect Lee JB, et ai: The d~agnost~c quandary of heredltary haemor- 
arteriovenous connections without an intervening cap~llary rhaglc telangiectasla vs. CREST syndrome. Br J Dermatol 
bed Affected patients have mutations in one of two different 2001;145:646. 
genes, endoglin (ENG) orALI<-1 (activin A receptor type 11, Lesca G, et al: Molecular screening of ALKIlACVRLl and ENG 
ACVRL1). They encode a homodimeric integral membrane genes in heredltary hemorrhagic telanglectasla in France. 
glycoprotein which is a TGF-P receptoE TGF-P mediates Hum Mutat 2004;23:289. 
vascular remodel~ng. HHTl is associated with ENG M a w  JJ, Westermann CJJ: Value of capillary microscopy in 
mutations, and HHT2 associated with ALK-1 mutations. the diagnosis of hereditary hemorrhag~c telangtectas~a. Arch 
HHTl patients have a higher prevalence of pulmonary AVMs DermatOl 2000;136:732 
and H H T ~  patients tend to have a milder phenotype and SwansodL,  et al: Embolic abscesses in hereditary hemor- 
later age of onset. Patients with HHT and luvenlle polyposis 'haw telanglectas~a. J Am acad Dermatoi 1991;24:580. 
have mutations in the MADH4 gene, a downstream effector Tmmbath RC, et ai: Clinical and molecular genetlo features of 
of TCF-P signaling. pulmonary hypertens~on in patlents with hereditary hemor- 

Treatment 1s directed a t  contmlhng the specific complica- rhagic telangiectasia. N Engl J Med 2001:345:325. 
tion, and identifying and treating AVMs before they become 
symptomatic.The tendency to epistaxis has been reduced by LEG ULCERS 
estrogen therapy and some recommend oral contraceptives Leg ulcers are a common medical condition, affecting 3% 
for affected postpubertal females. Dermoplasty of the to 5% of the population over the age of 65.The cause of 
bleeding nasal septum may be performed by replaclng the chronic leg ulceration is venous insufficiency alone in 45% 
mucous membrane with skln from the thigh or buttock. to 60% of cases, arterial ~nsufficiency in 10% to 20%, 
Repeated laser treatments of the nasal and gastrointestinal diabetes mellitus in 15% to 25%, or combinations in 10% to 
mucosa are often required.Topical tranexamic acid has been 15%. Smoking and obesity increase the risk for ulcer 
used to control epistax~s. Bleeding episodes are treated development and persistence, independent of the underlying 
supportively. Intewentional radiology with selective embol- cause. Defining the cause of the leg ulceration 1s important 
lzation can treat AVMs and episodes of bleeding, avoiding in healing the ulceration. However, except in the case of 
invasive surgeries. slgnlficant arterial insufficiency, most leg ulcers can be - 

healed without treating the anatomic unde;lying cause. 
The wound healing response is complex, involving 

Abdalla SA, et ai: Visceral manifestations in hereditary haem- intricate interactions between different cell types, structural 
orrhaglc teiangiecf~ia type 2. J Med Genet 2003;40:494. proteins, gmwth factors, and pmteinases. ~~~~l wound Berg J, et at: Hereditary haemorrhaglc teiangiectasla- a ,pair consists of three phases-inflammation, questionnaire based study to delineate the different pheno- and occur in a predictable sequence and types caused by endoglin and ALKl mutations. J Med Genet 
2003:40.685. comprise a series of cellular and biochemical events. 

Chaouat A, et al: Endoglln germllne mutation in a patient with Abnormalities in any one of these components can produce 
hereditary haernonhag\c telanglectasia and dexfenfluramine Or wound healing' 
associated pulmonary arterial hypertension. Thorax 2004; 
5g446. VENOUS DISEASES OF THE EXTREMITIES 

Cottin V, et al: Pulmonary artenovenous malformations In 
patients wlth hereditary hemorrhaglc telanglectasla. Am J Stasis Dermatitis 
Respir Cnt Care Med 2004;169-994. Stasis dermatitis presents as erythema and a yellowish or 

Easey AJ, et al: Should asymptomatic patients with heredltary light-brown pigmentation of the lower third of the lower 
haemorrhagic telangiectasia (HHT) be screened for cerebral legs, espec~ally in the area just superior -to the medial 
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maffedlus. An assoc'iaie8 eczemafous nermarlris may occur. Tn most cases The dbgno3is OT a verrahs flceration cad Be 
The dermatitis may be weepy or dry, scaling or lichenified; made on clinical grounds. If there is no clear history or 
it is almost invariably hyperpigmented by melanin and physical findings of venous insufficiency, venous rheog~aphy 
11emosiderin.Varicose veins are usually present, though they can be performed.AnAB1 (ratio of blood pressure in the leg 
need not be numerous or conspicuous. Stasis dermatitis is a to the arm) should be considered in cases where peripheral 
cutaneous marker for venous insufficiency.The approach to pulses are diminished, and hair on the lower legs is lost.This 
management should be two-fold: relief of symptoms and will identify coexistent arterial disease. In most leg ulcers of 
treatment of the underlying venous insufficiency. Patients the lower medial leg, even if cutaneous findings of venous 
with pruritus and an eczematous component should be treated insufficiency are absent, venous insufficiency will still be the 
with emollients and class IV orV topical corticosteroids. The most common cause of the ulcer. Lesions in atypical locations, 
daily use of support stockings is strongly recommended. those that do not respond appropriately to therapy, and those 

in which venous rheography is normal, may require a biopsy 
Venous lnsofficiency Ulceration to exclude other causes, including a cutaneous neoplasm. 
Stasis dermatitis and venous ulceration result from increased Additional work-up may also be required to identify other, 
pressure in the venous system of the lower leg. The most less common causes of leg ulcers, such as cholesterol emboli, 
common cause is insufficiency of the valves in the deep atherosclerotic disease, diabetes mellitus, sickle cell disease, 
venous system and lower perforating veins of the lower leg. vasculitis, infection, and pyoderma gangrenosum. 
With each contraction of the calf, blood should be pumped Treatment is primarily to improve venous return and 
to the heart (muscle pump). Intact valves in the lower leg are reduce edema. Compression therapy is the mainstay of treat- 
required to prevent this "pumped" blood from refluxing ment.This involves the use of pressure wraps, such as Unna 
out through the perfomton into the superficial system. boots covered with coban or elastic wraps. Elevation of the 
The hypertrophy of these superficial veins is marked by the leg above the heart as much of the time as possible (a min- 
development of "varicose veins." Increased pressure on the iumum of 2 h twice a day) is also beneficial. Elastic support 
iliac veins from pregnancy or obesity, or simple inactivity may of the legs must be continued after the ulcer heals. Other 
also result in the appearance of "venous insufficiency" as well. causes of edema, such as cardiac failure, must be addressed, 
The valvular insufficiency results in disorder in the venous especially if there is associated bullous lymphedema. The 
and capillary circulation in the leg. Valve insufficiency may avoidance of long, cramped sitting (in airplanes or vehicles) 
occur from prior thrombophlebitis or congenital "weakness." or prolonged standing is advisable. Diuretics are overused 
Prolonged standing in one position, sitting for long periods, and not proven to be of benefit. If there is a central cause 
anemia, zinc deficiency, and a defective fibrinolytic system of fluid retention (cirrhosis, heart failure, renal failure), 
may accelerate the process. If a history of thrombophlebitis diuretics may be beneficial, but otherwise they are best 
is present, an evaluation for a hypercoagulable state, such as avoided. Avoidance of trauma is important. Pentoxyphylline 
a deficiency of Leiden EactorV, should be considered 400 to 800 mg three times a day, in addition to compression, 

Edema and fibrosis develop in the skin over the medial is beneficial in healing refractory venous ulcerations. A 
aspect of the ankle and lower third of the shin (Fig. 35-21). cooperative patient and a patient physician are necessary in 
Following minor trauma, a macular hemorrhage appears. the long-term management of venous disease. Topical anti- 
This is the premonitory sign of an impending ulceration. infectives are usually not necessary (except metronidazole 
Venous ulcers usually occur on the lower medial aspect of gel to prevent anaerobic overgrowth).There is a high risk of 
the leg. They may appear on the background of stasis allergic contact dermatitis from other topical antibiotics. 
dermatitis with lipodermatosclerosis. Oral antibiotics should only be used to treat associate inva- 

sive infection. A rim of erythema commonly surrounds an 
Fig. 35-21 Stasis ulcer, Expanding erythema, an enlarging ulcer, or increasing 

pain or tenderness may be signs of infection. Surface cultures insufficiency. and gram stains may demonstrate colonizing, but not patho- 
genic, bacteria. Biopsy for histology and tissue homogenate 
culture is the most effective way to demonstrate a true 
invasive pathogen. 

Many treatment options have been developed for chronic 
ulcers. Unfortunately, conclusive comparative studies between 
the various treatment alternatives are lacking. All are to be 
used in combination with compression treatment. Occlusive 
and semipermeable biosynthetic wound dressings can be very 
effective when combined with compression.'Ihey can speed 
healing, reduce pain, make dressing changes infrequent, and 
help debridement. If a hard eschar is present over the ulcer 
when first seen, a dressing will assist in its removal. Enzyma- 
tic debridement with or without the addition of chlorophyll 
may be helpful. Dressings containing dilute acetic acid or 
silver may help reduce bacterial overgrowth in the wound, as 
will the application of topical metronidazole gel 0.075%. 
Becaplermin (Regranex) is expensive, but promotes wound 
healing. Granulation tissue formatio6is enhanced. It may be 



Leg Ulcers of Other Causes 847 - 
useful in wounds which have stopped healmg. Injechon of Frequent foot inspect~ons for the presence of "hot spots" as 
granulocyte-macrophage colony-stimulating factor (GM- well as debr~dement o l  dystrophic na~ls are Important facets 
CSF) into the ulcer base may also stmulate refractory ulcers of prevention. 
to heal. It is very expensive. Grafts and skin substitutes 
should be reserved for refractory ulcers which have failed LEG ULCERS OF OTHER CAUSES 
consewahve therapy. 

Risk factors that predict failure to heal within 24 weeks Hematopoiet~c ulcers are those occuning with sickle cell 
of limb-compression therapy include a large wound area, anemia, Cooley anemia (thalassemia), congenital hemolytic 
history of venous ligatlon or strippmg, history of hip or knee anemia, polycythem~a Vera, thromhocytopenic purpura, 
replacement, ankle brachial ~ndex (ABI) of less that 0.80, macroglobulmemia, and cryoglobulinemia. In addition, 
fibnn on 50% or more of the wound surface, and the cryofibrinogenemia may also be manifested by ulcerations 
presence of the ulcer for an extended time. For every 6 on the lower extremities. 
months of duration, the ulcer healing time doubles. The diagnosis is usually estabhshed by the accompanying 

slgns and symptoms of the onginal disease. Treatment of 

ARTERIAL INSUFFICIENCY (ISCHEMIC) ULCER 
Ischem~c ulcen are mostly located on the lateral surface of 
the ankle or the distal d~gits. The initial red, painful plaque 
breaks down into a painful superfic~al ulcer with a surround- 
ing zone of purpuric erythema. Granulat~on t~ssue is 
minimal, little or no infection is present, and a membranous 
inactive eschar forms over the ulcer. Patients at risk are those 
wlth long-stand~ng hypertension, smokers, diabet~cs, and 
those with hyperlipidemia. The presence of an arterial 
ulceration identifies patients at increased risk for limb loss. 

Signs and symptoms indicative that arterial disease is the 
cause of the ulceration include thinning of the skin, absence 
of hair, decreased or absent pulses, pallor on elevation, 
coolness of the extremity, dependent rubor, claudication on 
exercise, and pain on elevat~on (especially at night) reheved 
on dependency. In progressive disease the diagnosis of 
thromboangiitis obhterans, or Buerger's disease, should be 
considered. 

The diagnosis of artenal insufficlency can usually be 
confirmed by phys~cal examlnatlon and careful palpation of 
the pulses in the legs. For more accurate evaluation, take the 
blodd pressure in the arm and leg. They should be nearly 
ident~cal. The ratio of the popliteal-to-brachial pressure a 
called the ABI. If it is less than 0.75, artenal insuffic~ency 
ex~sts, and if less than 0.5, the insufficiency a substant~al, 

Surgical intervention may be required to heal the 
ulcerat~on. If the blood supply cannot be improved, little 
can be done except to prevent infection by the measures 
described under venous ulcers.The area should be protected 
from injury and cold, and smoking and tight socks should be 
avoided. Hyperbanc oxygen may be of some use, but it 1s 
llmited by ava~labllity and cost. 

NEUROPATHIC ULCERS 
Foot ulcen in diabetics are usually related to sensory 
neuropathy. Offloading the ulcer 1s the primary principal of 
management. Necrotlc tissue should be debrided back to 
bleeding vlable tissue. As the foot is typ~cally insensate, this 
can be done III the office without the need for anesthetic. 
Assoc~ated osteomyelitis is best treated by removal of the 
infected bone. Consultabon with or referral to a podiatrist or 
orthopedic surgeon may be indicated. Various shoes and 
padded boots can be used to offload d~fferent areas of the 
foot. An orthotics consultation a usually indicated. CIinical 
infection should be treated, but simple colonization typically 
does not require treatment. After the ulcer heals, a shoe of 
appropriate depth and width will help to prevent recurrence. 

the underlying d~sease should be maximal and then general 
measures used for leg ulcers should be followed. 

Leg ulcers resulting from collagen vascular disease are 
most common in rheumatoid vasculitis, although ulcers may 
sometimes be seen with SLE, Felty syndrome, sclerodenna, 
dermatomyositis, and mixed connective tlssue d~seaee. The 
ulcers are deep, indolent, and dry. Basal cell and squamous 
cell carcinoma, malignant melanoma, Kaposi sarcoma, 
and malignant lymphomas may be the cause of leg ulcers. 
Diagnosis of neoplastic causes of leg ulcers requires b~opsy 
of the ulcer margm. Burns, rad~odennahtis, decubitus ulcers, 
neurotic excoriations, factitial ulcers, and trophic ulcers are 
in t h ~ s  category. 

Necrobiosu; lipoid~ca, gout, diabetes, pellagra, prolidase 
defic~ency, Gaucher's disease, Klinefelter syndrome, ulcera- 
hve colitis, and prlmary amylo~dosis form another group in 
which leg ulcers may be found.The ulcers of lupus vulgaris, 
mycobacterial ulcers, sporotnchosis, blastomycosis, coccidio- 
idomycosis, cryptococcosis, histoplasmos~s, and schistoso- 
mias~s are some of the more important infectious leg ulcers. 
The gummatous ulcers of late syphilis should not be 
folgotten. 
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LYMPHEDEMA 
Lymphedema is the swelling of soft tissues in which an 
excess amount of lymph has accumulated. Chronic lymph- 
edema is  characterized by long-standing, nonpitting edema. 
A working classification of lymphedema is shown in Box 35-2. 

The most prevalent worldwide cause of lymphedema is  
fdariasis. I n  the US the most common cause i s  postsurgical. 
If lymphedema is  long-standing, a verrucous appearance to 
the affected extremity develops (elephantiasis venucosa 
nostra). 

Types 
Lymphedema is  classified by clinical type (Box 35-2). 
Primary types include congenital, early and late onset types. 
Other primary types of lymphedema are asssociated with 
characteristic features or syndromes. Some cutaneous dis- 
orders are associated with or are a complication of primary 
lymphedema. Secondary lymphedema can occur from 
numerous causes, including neoplasia and its treatment, 
infections, and physical factors. 

Lymphedema Praecox Lymphedema praecox develops 
in females between the ages of 9 and 25. Swelling appears 
around the anlcle and then extends upward to involve the 
entire leg. With the passage of time the leg becomes painful, 
with a dull, heavy sensation. Once this stage has been 
reached, the swollen limb remains swollen. Primary 
lymphedema is  caused by a defect in the lymphatic system. 
Lymphangiography demonstrates hypoplastic lymphatics in 

Box 35-2 Classification of lymphedema 

Prlmaty lymphedema 
r Congenital lymphedema ( 

Lymphedema praecox 
r Lymphedema tarda 
Syndromes associated with pr 

Yellow nail syndmme 
r Tumer syndmme 
r Noonan syndrome 

pes cavus 
r Phakomatosis pigmentovascularis 
r Distichiasis-lymphedema 
Cutaneous disorders sometimes associated with prlrnaty 
lymphedema 

Yellow nails 
r Hernangiomas 
r Xanthomatosis and chylous lvmohedema 
r Congenital absence of nail 
Secondary lymphedema 
r Postmastectomy lymphedr 
r Melphalan Isolated limb pe 
r Malignant occluslon with o tion 
m Extrinsic pressure 
r Factitial lymphedema 
r Postradlatlon therapy 
r Following recurrent lyrnpha tls 
r Lymphedema of upper l~mt t eczema 
r Granulomatous disease 
r Rosaceous lymphedema 
r Primaty amyloidosis 

ications of lymphedema 
~ilulitis of lymphedema 

I Elephantiasis nostras verrucosa (Flg. 35-22) 
I Ulceration 
I Lymohangiosarcorna 

Fig. 35-22 
Elephantiasis 
vermcosa nostra. 
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87%, aplasia in approximately 5%, and hyperplama with 
varicose dilation of the lymphatic vessels in 8%. 

Nonne-Milroy-Meige Syndrome (Heredifary Lymph- 
edema) Milroy hereditary edema of the lower legs is 
characterized by a uni- or bi-lateral lymphedema present at 
birth and inherited as an autosomal-dominant trait. The 
edema is painless, pits on pressure, is not associated with 
any other disorder, and persists throughout life (Fig. 35-23). 
It may involve the genitalia and produce lymphangiectasias 
superficially. Chylous discharge can occur. Most frequently 
the affection is unilateral, and females are predominantly 
affected. 

Treatment of this particular type of edema is extremely 
difficult since 1.he disease is an anomaly of the lymph- 
draining vessels. Decongestive physiotherapy can be consid- 
ered. In some cases, surgical procedut~s to remove affected 
tissue can be performed. This condition may be linked to a 
mutation that inactivatesVEGFR3. 

Lymphedema-Distichiasis Syndrome The associa- 
tion of distichiasis (double row of eyelashes) and late-onset 
lymphedema is a form of hereditary lymphedema called 
lymphedema-disticlziosis syndroine (Fig. 35-24). It is an 
autosomal-dominant syndrome with the appearance of 
bilateral lymphedema beginning between the ages of 8 and 
10  in affected boys, and 1 3  and 30 in affected girls. Lymph- 
atic vessels are increased (not hypoplastic or absent as in 
other forms of congenital lymphedema) in the affected 
legs. Associated findings are varicose veins in 50% by age 
64; congenital ptosis (31%); and congenital heart disease 
(6.8%), cleft palate (4%), scoliosis, and renal abnormalities. 
There may be phenotypic heterogeneity in this syndrome, as 
different types of mutations may lead to slightly different 
phenotypes, especially with regards to the ancillary features 
associated with the syndrome. This syndrome is due to a 
mutation in the FOXC2 transcription factor. This factor is 
expressed in both developing eyelids and lymphatics and 
other tissues with abnormalities in this syndrome. 

Fig. 35-24 D~st~chias~s. (Courtesy of Curt Samlaska, MD) 

Primary Lymphedema Associated with Yellow 
Nails and Pleural Effusion (Yellow Nail Syndrome) 
Pnmary lymphedema is confined mostly to the ankles, 
although other areas may be involved. The nails show a 
distinct yellowish d~scoloration and thickening. Recurrent 
pleural effusion or bronchiectasis may be a feature. 

Secondary Lymphedema In some malignant diseases, 
~nvolvement of the lymph nodes will produce blockage 
and lymphedema. Malignant disease of the breast, uterus, 
prostate, skin, bones, or other tlssues may cause such 
changes. Hodgkin's daease and, espec~ally, Icaposi sarcoma 
may be accompanied by chron~c lymphedema. Chronic 
lymphedema 1s frequently seen after mastectomy and the 
removal of the axillary nodes; ~t may occur after varying 
lengths of time. 

Postmastectomy Lymphangiosarcoma (Stewart- 
Treves Syndrome) This type of vascular malignancy 
usually arises in chronic postmastectomy lymphedema. 
The lesions are bluish or reddish nodules arising on the arm. 
Similarly, primaly or secondary lymphedema of the lower 
extremity may be complicated by angiosarcoma. Angiosar- 
coma arising in a lymphedematous extremity often presents 
with multiple lesions. Metastasis and death commonly result. 
Early aggressive surgical treatment with amputation may be 
life-saving.The treatment of breast cancer with lumpectomy 
and local radiation therapy may be complicated by angio- 
sarcoma of the breast with minimal or  no associated lymph- 
edema. This is called cutaneous postradiation angiosarcoma 
of the breast. This form of angiosarcoma also frequently 
results in metastasis and death. 

Postinflammatory Lymphedema The lymphedemo- 
tous extremity may be caused by and worsened by repeated 
bacterial infections. It is these recurrent attacks, when they 
complicate filariasis, which cause the elephantiasis. Strep- 
tococcal cellulitis following venectomy in patients who had 
undergone coronary bypass surgery is a well-documented 
cause. However, almost any chronic or recurrent infection 
can cause this. Chronic antibiotic therapy can halt the 
progression by preventing the nttacks of bacterial cellulitis. 

Bullous Lymphedema Commonly misdiagnosed as an 
immunobullous disease, bullous lymphedemausually occurs 
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fluid overload. Compression results in healing. 

Factitial Lymphedema Also known as hyster~cal 
edema, lymphedema can be produced by wrapping an elastic 
bandage, cord, or sh~ r t  around an extremity, andlor holding 
the extremity in a dependent and immobile state. Self- 
inflicted causes of lymphedema are usually difficult to prove 
and may occur in settings of known causes of lymphedema, 
such as postphlebitic syndrome o r  surgical injury to the 
brachial plexus. Factitial lymphedema caused by blunt trauma 
locallzed to the dorsum of the hand or forearm is referred to 
as Secretail syndron~e and l'oede??te bhte, respectively. It 
often is unilateral and there may be significant purpura. 
Effective care of such patients requires psychiatric inter- 
ventlon. Occupational causes must be excluded. 

Other Causes Occupational persistent hand edema in 
divers, related to the constrictive action of the divers' suits 
and pricks from sea urchin spines, can occur. 

Evaluation 
The diagnosis is usually based on a classic presentation; 
however, in the early slages the disease may require further 
investigation. Considerations Include isotopic lymphoscinti- 
graphy, indirect and direct lymphography, magnetic reso- 
nance imaging, computed tomography, and ultrasonography. 

Treatment 
Most cases are treated conservatively by means o f  various 
forms of compression therapy, complex physical therapy, 
pneumatic pumps, and compressive garments. Chronic 
antibiotic treatment may be beneficial in patients suffering 
repeated episodes of erysipelas o r  cellulitis. In diabetics wi th  
insensate feet, the frequency of infection can be reduced b y  
wearing properly fitting shoes.Volume-reducing surgery and 
lymphatic microsurgery are rarely performed, although a few 
centers consistently report favorable results. It is best t o  refer 
these patients to a center versed in the treatment of these 
complicated conditions, to optimize patient compliance and 
customize therapy to the patient's lifestyle. 
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36 listurbances of Pigmentation 

The visible pigmentation of the skin or hair is a combination 
of the amount of melanin, type of melanin (eumelanin 
versus pheomelanin), degree of vascularity, presence of 
carotene, and thickness of the stratum corneum. Other 
materials can be deposited abnormally in the skin leading to 
pigmentation. Eumelanin is the primary pigment producing 
brown coloration of the skin. Pheomelanin is yellow or red 
and is also produced solely in melanocytes. Melanin is 
formed from tyrosine, via the action of tyrosinase, in the 
melanosomes of melanocytes. Melanosomes are lysosome- 
related organelles. Melanosome formation and the end 
result, pigmentation, require both the adequate manufacture 
of melanin and the appropriate transport of melanosomes 
within the melanocyte. The melanosomes are transferred 
from a melanocyte to a group of 36 keratinocytes called the 
epidermal melanin unit, to which they provide melanin.The 
variations in skin color between persons and races are 
related to the degree oi melanization of melanosomes, their 
number, and their distribution in the epidermal melanin 
unit. Disorders of loss or reduction of pigmentation may be 
related to loss of melanocytes or the inability of melanocytes 
to produce melanin or transport melanosomes correctly. 
Wood's light examination is often performed to evaluate 
lesions of hyper- or hypo-pigmentation. Hyperpigmented 
lesions which enhance with Wood's light usually have 
increased epidermal melanocyte number or activity. If the 
lesions do not enhance, the melanin is located in the dermis. 
Wood's light will markedly enhance depigmented lesions 
(complete loss of pigment), but not enhance lesions with 
partial pigment loss (hypopigmentaton). 

Barral DC, Seabra MG. The melanosome as  a model to study 
organelle motility in mammals. Pigment Cell Res 2004;17:111. 

DellTAngelica EC: Melanosome biogenesis: shedding light on the 
origin of an obscure organelle. Trends Cell Bioi 2003;13:503. 

Rees JL: Genetics of hair and skin color. Annu Rev Genet 2003; 
37:67. 

Setaluri V: The melanosome: Dark pigment granule shines bright 
light on vesicle biogenesis and more. J Invest Dermatol 2003; 
121:650. 

Slominski A, et al: Melanin pigmentation in mammalian skin and 
its hormonal regulation. Physiol Rev 2003;84:1155. 

PIGMENTARY DEMARCATION LINES 
Pigmentary demarcation boundaries of the skin can be 
classified into SIX groups, as follows: 
1. Group A: Lines along the outer upper arms with 

variable extension across the ~ h e s t  
2. Group B. Lines along the posteromedial aspect of the 

lower limb (Fig. 36-1) 

3. Group C: Palred med~an or paramedlan hnes on the 
chest, with midl~ne abdominal extension 

4. Group D: Medial, over the spine 
5. Group E: Bllaterally symmetrical, obliquely oriented, 

hypopigmented macules on the chest 
6. Group F: Facial pkgmentary demarcation hnes. 

More than 70% of black pat~ents have one or more lines; 
they are much less common in white pahents Type B lines 
often appear tor the first time during pregnancy. 

Pigmentary demarcation llnes must be distinguished from 
the much rarer condition acquired dermal melanocytosis. 
This rare condition affects primarily Asians and Hispanic 
women (male-to-female ratio, 1:17). It often first appears 
during pregnancy or the therapeutrc use of estrogen1 
progesterone. Lesions present as blue-gray patches with 
superimposed brown macules affecting the face trunk or 
extremit~es. Lesions do not enhance with Wood's 1ight.They 
may be localized (following trauma) or more ddfuse. Biopsy 
shows melanocytes in the dermis, sim~lar to the findings in 
Mongolian spot, Nevus of Ota, and Nevus o i  Ito. 

- - ~ - 

Bonci A. Patrizi A: Pigmentary demarcation lines In pregnancy. 
Arch Derrnatol 2002;138:127. 

Rubin Al, et al: Acquired dermal melanocytosis: Appearance 
during pregnancy. J Am Acad Derrnatol2001;45:609. 

Ruiz-Villaverde R, et al: Pigmentary demarcation lines in a 
pregnant Caucasian woman. Int J Dermatol2004;43:911. 

ABNORMAL PIGMENTATION 

Hemosiderin Hyperpigmentation 
Pigmentation due to deposits 01 hemosidenn occurs in 
purpura, hemochmmatosa, hemorrhagic diseases, and stas~s 
dermat~tis. Clinically, hemoslderin hyperp~gmentation 1s 
dtstingumhed from postinflammatory dermal melanosis by a 
golden brown hue versus the brown or gray-blue pigmenta- 
tlon of epidermal and dermal melanin, respectively. 

Flu. 36-1 
Pigmentary 
demarcation lines 
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Postinflammatory Hyperpigmentation 
Any natural or iatmgemc inflammatory condition can result appropnate clinical findings, suggesting the diagnos~s of 
in hyper- or hypo-pigmentation. Postinflammatory dyspigmen- hemochromatosis. Levels of plasma iron and the serum iron- 
tation is more frequent in persons with Fitzpatrick skin types binding protein are elevated. The transferrin saturation (TS) 
IV, V, and VI, especially those of skin types N and V. It is is a useful screening measure calculated as 100 x (serum 
equally common in males and females. Hyperpigmentation imnttotal iron-bindlng capacity). Forty-five 01. less is normal, 
may result from two mechanisms: 1) increased epidermal except in premenopausal women where greater than 35 may 
pigmentation via increased melanocyte activity; or 2) dermal be considered abnormal. High serum ferrihn levels are also 
melanosis fmm melanocyte damage and melanin drop out present. Genotyping is now performed in persons with a TS 
from the epidermis into the dermis. Wood's light examina- greater than 45 and an elevated ferntin, and c o n h s  the 
tion will distinguish these two patterns of postinflammatory diagnosis. Liver biopsy is reserved for persons with elevated 
hyperpigmentation. Lesions of hyperpigmentation tend to hver function tests, a ferritin greater than 1000, or age older 
be tan to bmwn and may have a g a y  hue (due to dermal than 40. 
melan~n). Hypopigmented lesions are prominently lighter Four different genes cause autosomal-recessive hemochm- 
than the surround~ng skin. If the prior inflammatory pmcess matosis and one causes autosomal-dominant disease. The 
1s treated, the dyspigmentahon may improve. Histologically, most common autosomal-recessive form e due to a mutation 
there is melanin in the upper dermis and amund upper in the HFE gene, most frequently C282Y, and less commonly 
dermal vessels, located primarily in macmphages (melano- H63D. The incidence of homozygosity for C282Y 1s 5 in 
phages). The pattern of the dermal melanosis does not 1000 persons of northern European descent, making it 10  
predict whether the lesion will be lighter or darker as a result times more common than cystic fibmsis. Compound hetero- 
of the prior inflammatory process-hence the tendency of zygotes (C282YEI63D) also develop disease.Two autosomal- 
pathologists to provlde a diagnos~s of "postmflammatory recessive forms of juvenile hereditary hemochromotosis are 
pigmentary alteration" in such cases. Postinflammatory dys- described, due to mutations in the Hemojuvelin and Hepcidin 
pigmentailon is treated initially by treating the underlying genes, respectively. Mutations in the transferrin receptor 2 
skin disease, if possible. Hydmquinone may be used in hyper- gene lead to a form of autosomal-recessive adult onset hemo- 
pigmented cases which enhance withwood's 1ight.Tretmoin chmmatosis. Ferroportin mutation leads to an adult-onset 
application may enhance the effect of hydmquinone. Laser form of autosomal-dominant bemochromatosis. 
treatments and chemical peels may also be beneficial, but in All forms of hemochmmatos~s are treated with phlebo- 
most cases, the best course is observation and support. tomy untll sat~sfactory iron levels are attained. Vitamin C 

supplementation must be avoided as it can worsen the 
bcz NL, et postlnflammatory hyperpigmentation: a common disease. Raw seafood should be avoided as Vibrio uulnificus 

but troubling cond~tion. Int J Derrnatol 2004;43:362. infection may occur. Phlebotomy can prevent cirrhosis. 
Once cirrhosis is present, phlebotomy does not prevent the 

HEMOCHROMATOSIS (BRONZE DIABETES) development of hepatocellular carcinoma which occurs in 
Hemochromatosls is a dlsosder caused bv mutations in at 30% of ~atients. . 
least five different genes involved in iron absorption. It is 
very common in the white European populahon. At least four 
digerent phenotypes are described. Many of the patients Heid JL, et al: Hyper~lgmentatlon and secondary hemochroma- 
with the most common genetic defects do not develop any tosls a novel treatment w~th extracorporeal chelation. J Am 
disease @erhaps 25% of men and 6% of women). Men are Acad Demlatol 1993;28:253. 
affected more frequently and at an earlier age (usually Limd~ JK, Crampton JR: Hereditary haernochmrnatos~s. Q J Med 

2004;97:315. between 30 and 50 pletrangelo A, Hereditary hemochmmatosls - A new look at an 
festation is gray to bmwn mucocutaneous hyperplgmen- old dlseasa Engl Med 2004;350.2383, 
tation. It is enhanced in sun-exposed areas of the forearms, 
dorsal hands, and face, as well as in the inguinal area. The 
mucous membranes are pigmented in up to 20% of patients, 
koilonychia occurs in 50%, and localized ichthyosis in 40%. 
Alopecia is common and pruritus can occur. Porphyria 
cutanea tarda may be present. Biopsy of affected skin shows 
dermal iron deposition, but the visible pigmentation is 
actually increased epidermal melanin in the basal cell layer. 

The most commonly affected organ is the liver. Hepato- 
megaly and elevated liver function tests are the first signs of 
hepatic iron overload. Cirrhosis and hepatocellular carcin- 
oma may develop.The endocrine syslem is also affected with 
diabetes mellitus, impotence, and amenorrhea being most 
common. Arthropathy is seen in 20% to 70% of pahents. 
Cardiac abnormalities include heart failure and cardiac 
arrhythmias. Consuming alcohol and smoking, as well as 
coexistenl hepatlhs C infection, all make it more likely that 
persons wlth genetic predisposition will develop clin~cal 
disease. 

MELASMA (CHLOASMA FACIEI) 
Melasma is characterized by brown patches, typically on the 
malar prominences and forehead. There are three clinical 
patterns: 1) centrofacial, 2) malar, and 3) mandibular. The 
cenhofacial and malar patterns comprise the majority of 
patients (Fig. 36-2).The pigmented patches are usually qulte 
sharply demarcated. It tends to affect darker-complexioned 
individuals, especially Asians and Hispanics with F~tzpatriclr 
skln types N and V. It may at times be found on the fore- 
arms. Subtle melasma, as identified by ultraviolet (UV) light 
examination, may be seen in up to 30% of middle-aged 
Asian females. 

Melasma occurs frequently during pregnancy and with the 
ingestion of estrogen, as may occur in oral contraceptives or 
with hormone replacement therapy (IIRT) at menopause It 
may also be seen in other endocrinologic disorders. It is seen 
most frequently in young women, but men make up 10% of 
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Fig. 36-2 Melasma 
of t h e  cheek. 

reported cases. Use of dilantin may induce melasma. Discon- 
tinuing the use of contraceptives rarely dears the pigmenta- 
tion and it may last for many years after discontinuing them. 
In contrast, melasma of pregnancy usually clears within a 
few months of delivery. While melasma has class~cally been 
classified as epidermal- o r  dermal-based on the presence 
or absence of Wood's light enhancement, cespectively, most 
cases show both epidermal and dermal melanin. Dermal 
melanophages are a normal finding in Aslau sun-exposed 
skin. Independent of Wood's light findmgs, a therapeutic 
trial of some form of hypopigmentiig agent should be 
recommended if the patient requesb it. 

A number of topical therapies are available. Exposure to 
sunlight should he avoided and a complete sunblock with 
broad-spectrum UVA coverage should he used daily. Bleach- 
ing creams wrth hydroquinone are the gold standard and are 
moderately efficacious; they contain from 2% (available over 
the counter) to 4% hydroquinone, Tretlnoin cream may be 
added to increase efficacy.While tretinoin alone may reduce 
melasma, it may also increase pigmentation via its irntant 
effect. The combination of hydroqu~none and tretinoin, 
administered in conjunction with a topical sterold, has been 
called "Kligman's formula" and is excellent. This is now 
available as a commercial product,Triluma, used once a day. 
The efficacy of this product has been reported to be superior 
to any combination of two of its ingred~ents, w t h  a more 
rapid and complete response with the triple combination. 
Glycolic a c ~ d  is at times added to hydroquinone to enhance 
its efficacy. In some pabents with melasma 4% hydro- 
quinune is Insufficient and higher doses of hydroquinone 
must be compounded. Satelhte pigmentation and local 
ochronosis are potential complications from use of these 
higher-concentration preparations. Azelaic acld, kojic acid, 
N-acetyl-4-cysteminyphenol, 11corice extract, and Arbutin 
are other therap~es w~th  efficacy, although generally not as 
effective as hydroquinone. Var~ous surgical procedures such 
as peels and laser treatment have variable results, with some 
authors strongly supporting their use and others document- 
ing lack of e f h c y .  These variable results may be in part 
technique dependent.The use of surgical modalities for the 

treatment of melasma should be approached with caution. 
Pretreatment with hydroquinone seems to enhance the long- 
tern1 result of some surgical treatments. 

Balknshnan R, et al: Improved quality of lhfe with effective treat- 
ment of facial melasma: the plgment trial. J D ~ g s  Dermatol 
2004;3:377. 

Guevara iL, Pandya AG: Safety and efficacy of 4% hydro- 
quinone combined with 10% glycolic acid, antiox~dants, and 
sunscreen in the treatment of melasma. Int J Dermatol2903; 
42:966. 

Halder RM, Richards GM: Topical agents used In the manage- 
ment of hyperpigmentation. Skin Therapy Lett 2004:9:1. 

Hassan I, et al: Hormonal mlieu In the maintenance of melasma 
In fertile women. J Dermatol 1998;25:510. 

Hurley ME, et al: Efficacy of glycolic acid peels in the treatment 
of melasma. Arch Dermatol2002;138:1578. 

Kang WH, et al: intermittent therapy for melasma in As~an 
patients with combined topical agents (retinoic acid, 
hydmquinone and hydrocortisone). J Dermatol 1998,25:587. 

Kang WH, et al: Melasma: histopathological characterist~cs in 56 
Korean pat~ents. Br J Dermatol 2002:146:228. 

Lm JT, et al. Glycolic acid peels in the treatment of melasma 
among Asian women. Dermatol Surg 1997;23:177. 

Nanda S, et al: Efficacy of hydroqu~none (2%) versus tretinoin 
(0.025%) as  adjunct topical agents for chemical peeling in 
patients of melasma. Dermatol Surg 2004;30:385. 

Naser A, et al: Psoralen plus ultraviolet A irradiation-induced 
ientig~nes arising rn vitiligo: involvement of vrtiliginous and 
normal appearing skin Clin Exp Dermatol 2004:29:380. 

Rendon MI: Utilizing combinat~on therapy to optimize meiasma 
outoomes. J Drugs DermatoI2004;3:527 

Varma S, Roberts DL. Melasma of the arms associated with 
hormone replacement therapy. Br J Dermatol 1999;141:592. 

Wang CC, et al: Intense pulsed light for the treatment of refrac- 
tory melasma in Asian persons. Demlatoi Surg 2004:30:1196. 

PIGMENTED ANOMALIES OF THE 
EXTREMITIES 

Dyschromatosis Symmetrica Hereditaria 
(Reticulate Acroaismentation of Dohil . - 
Ong~nally described in and still reported primarily in the 
Japanese, acroplgmentation of Dohi has been found to affect 
individuals from Europe, India, and the Car~bbean. It 1s 
also referred to as dyschrol~latosis synnnetncn hereditnvia 
(DSHJ or mzmetricnl dyschromntosis of the oz-trer~attes. It 
is inherlied most commonly as an autosomal-dominant trait, 
although autosomal-recessive ktndreds have been reported. 
Pat~ents develop progressive pigmented and depigmented 
macules, often mixed in a reticulate pattern, concentrated on 
the dorsal extremities. Freckle-like macules are present 
on the face. Lesions appear in infancy or early childhood 
and commonly stop spreading before adolescence. The 
prgmentary lesions last far life. The autosomal-dominant 
form of DSH is due to a mutation in the DSRAD gene 
which encodes a doublestranded RNA-specific adenosine 
deaminase, an RNA editing enzyme. 

Alfadley A, et al: Reticulate acropigmentatlon of Dohl: A case 
report of autosomal recessive inheritance. J Am Acad 
Dermatol 2000;43.113. 
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family with dyschromatos~s symmetrica hereditaria. Clin Exp 
Dermatol 2004:29:533. 

Oyama M, et al: Dyschromatosis symmetrica hereditaria 
(reticulate acropigmentation of Dohi): report of a Japanese 
family with the condition and a literature review of 185 cases. 
Br J Dermatol 1999:140:491. 

Dyschromatosis Universalis Hereditaria 
Dyschromatosis unive~salis liereditaria is a rare genoderma- 
tosis cha~acterized by reticulate hyper- and hypo-pigmented 
macules in a generalized distribution. Lesions appear in 
childhood, often in the first few months of life. The palms, 
soles, and mucous membranes of the mouth and tongue 
may be diffusely pigmented, with hypopigmented macules 
interspersed. Nail, teeth, and hair abnormalities may be 
associated.The patients are otherwise well. 
~ - -  -. . ~~. ~ ~ ~ -~ ~ - ~- -~ -~ 

- - ~ 

. . - I 

Al Hawasai K, et al: Dyschromatosis universaiis hereditaria: 
report of a case and review of the literature. Pediatr Dermatol 
2002;19:523. 

Nuber UA, et al: Dyschromatosis universalis hereditaria: familial 
case and uitrastructural skin investigation. Am J Med Genet A 
2004;125:261. 

Sethuraman G, et al: Dyschromatosis Universalis hereditaria. 
Ciin Exp Dermatol 2002;27:477. 

Reticular Pigmented Anomaly of the Flexures 
(Dowling-Degos' Disease) 
Reticular pigmented anomaly of the flexures is a rare 
autosomal-dominant pigmentary disorder; it is sometimes 
called Dowlbzg-Degos' diseuse or dark dot disease. Pigmen- 
tation appears in adolescence or adulthood, affecting the 
axillae, neck, and inframammarylsternal areas. In some cases 
the dorsal hands are involved.The pigmentation is reticular, 
at the periphery, discrete, brownish-black macules surround 
the partly confluent central pigmented area. In more mildly 
affected patients the pigmentation is dappled. The pigmen- 
tation progresses very gradually. There are frequently acnei- 
form pitted scan, so~netimes pigmented, about the mouth. 
Comedonal and cystic lesions have been described on the 
Ilexures and axilla. Hidradenitis suppurativa-like lesions in 
the groin and axilla may occur. Patients may complain that it 
is wolse during hot weather. Squamous cell carcinoma of the 
buttocks or perianal area have been described. 

Histologically, the appearance is distinctive-elongation, 
tufting, and deep hyperpigmentation oI the rete ridges, 
with protrusion of similar tufts even from the sides of the 
follicles. Small horn cysts may be present, so that the pattern 
resembles that of a reticulated seborrheic keratosis. 
Comedones may be present. Erbrium:YAG laser has treated 
the pigmented lesions of the chest. 

Kossard S, Krivanek J: Dowling-Degos' disease - A heat 
aggravated variant. Australas J Dermatol 2001;42:214. 

Loo WJ, et al: Hydradenitis suppurativa, Dowllng-Degos and 
mult~ple epidermal cysts: a new follicular occlusion triad. Clin 
Exp Dermatol 2004;29:622. 

Galli-Galli Disease 
This rare condition has close resemblance clinically to 
Dowling-Degos' disease, but is histologically distinct. The 

lesions are 1- to 2-mm slightly keratotic red to dark brown 
papules which are focally confluent in a reticnlate pattern. 
The skin lesions favor skinfolds but also other skin sites.The 
neck, axillae, upper extremities, dorsal hands, trunk, groin, 
and even the scrotum and lower extremities may be affected. 
Histologically there is prominent digitate downgmwth of the 
rete ridges, identical to that seen in Dowling-Degos. 
The characteristic histologic feature is a suprabasilar cleft 
and suprapapillary thinning of the epidermis. There is no 
dyske~atosis as is seen in Grover's disease. Treatment is 
unsuccessful. Since two brothers were initially reported, tlie 
syndrome may have a genetic component. 

- - 
~ ~ - --- ~ - 

Braun-Falco M,  et al: Galli-Galli disease: an unrecognized entity 
or an acanthoiytic variant of Dowiing-Degos' disease? J Am 
Acad Dermatol 2001 ;45:760. 

Reticulate Acropigmentation of Kitamura 
Reticulate acropigmentation of I<itamu~a consists of linear 
palmar pits and pigmented macules 1 to 4 mm in diameter 
on the volar and dorsal aspects of the hands and feet. It 
is usually an autosomal-dominantly inherited disorder. 
Acropigmentation of Dohi, Dowling-Degos' disease, and 
reticulate acropigmentation of Kitamura in most cases can be 
distinguished, but cases with overlapping features have been 
reported. 

- -  ~ -- . - ~ - ~ . - 

Al Hawsawi K,  et al: Reticulate acropigmentation of Kitamura- 
Dowling Degos' disease overlap: a case report. Int J Dermatol 
2002;41:516. 

Cox NH. et al: Dowlino-Deoos' disease and Kitamura's reticulate - - 
acropigmentation: support for the concept of a single 
disease. Br J Derrnatol 1991;125:169. 

Ostlere L, et al: Dowiing-Degos' disease associated with 
Kitamura's reticulate acropigmentation. Clin Exp Dermatol 
1994;19:492. 

Singal A, et al: Is the heredity of reticulate acropigmentation of 
Kitamura always autosomal dominant? J Dermatol 1998; 
2557. 

DERMATOPATHIA PIGMENTOSA RETICULARIS 
Dermatopatliia pigmentosa reticularis is composed of the 
triad of generalized reticulate hyperpigmentation, noncica- 
tricial alopecia, and onychodystrophy Additional associa- 
tions include adermatoglyphia, hypo- or hyper-hidrosis, 
palmoplantar hyperkeralosis, and nonscarring blisters on 
the dorsa of the hands and feet. An autosomal-dominant 
inheritance pattern has been reported. 

- .~ - ~ - .  

Bu TS, et al: A case of dermatopathia pigmentosa reticularis. J 
Dermatol 1997;24:266. 

Heimer WL I I ,  et al: Dermatopathia pigmentosa reticularis. J Am 
Acad Dermatol 1992;26:298. 

Maso MJ, et al: Dermatopathis pigmentosa reticularis. Arch 
Dermatol 1990;126:935. 

TRANSIENT NEONATAL PUSTULAR 
MELANOSIS 
Also called tlnlzsieizt zzeonutnl pusiulosis, this disorder is 
present at birth. Newborns present with 1- to 3-mm flaccid, 
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superfic~al fragile pustules. Some of the pustules may have ove&se~ egstadenofibromas, Sertoli-Leydig cell stromal 
already resolved in utero, leaving pigmented macules. tumors, and sex cord tumors w ~ t h  annular tubules can occur. 
Lesions affect the chin, neck, forehead, back and buttocks, The syndrome is transmitted as a srmple mendelian dom- 
hut can occur anywhere. In dark-skinned mfants, pigmented inant trait.At least 50% to 75% of patients with PJS have a 
macules may persist for weeks or months after the pustules germline mutation of the STKll/LI<Bl tumor suppressor 
have healed, whereas in affected lighter-skinned neonates, gene on chromosome 19p13.The gene product 1s a senne- 
dyspigmentation less commonly occurs. The condition 1s threonine kinase lnvolved in slgnal transduct~on. Patients 
observed in 4.4% of black and 0.6% of whlte newborns. have one inactive copy of this gene.About 5% of pancreatic 

Histologically, there are intracorneal or subcorneal cancers unassociated wlth PJS also have inactivahon of both 
aggregates of predominantly neutrophils, hut eoslnophils alleles of thls gene, supporting its role as a tumor suppressor. 
may also be found. Dermal inflammation is composed of a Patients with PJS should have routine colonoscopy from 
mlxture of neutrophils and eosinophlls. The differential the time of diagnosis: Upper gastrointestinal endoscopy and 
diagnosis includes erythema toxlcum neonatomm, neonatal upper gastrointestinal stud~es with small bowel follow- 
acne, and acropustulos~s of infancy. through should he performed every 2 years. Screening for ,, pancreatic cancer should also be considered. 

Laugier-Hnnziker syndrome and Cronkh~te-Canada Van Praag MC, et ai: Diagnosis and treatment of pustular dis- 
orders in the neonate. Ped~atr Dermatol 1997;14:131. syndrome should be considered in the dlfferent~al d~agnosis. 

Wagner A: D~stlnguishlng vesicular and pustular disorders in the Laugier-Hunziker syndrome presents with mucosal pigmen- 
neonate. Curr Opln Pedlatr 1997:9:396. tation and pigmented nail streaks. Cronkite-Canada syndrome 

conslsts of melanotic macules on the fingers and nastro- - - 
PEUTZ-JEGHERS SYNDROME Intestinal polyposis.Also there is generahzed, uniform dark- 

enlng of the skin, extensive alopec~a, and onychodystrophy. 
Peutz-Jeghers syndrome (PJS) is characterized The polyps that occur are usually benign adenomas andmay 
Pigmented macules On the lips and mucOsa and poly- lnvolve the entire gastrolntestlnal tract. A protem-losing 
posis of the small intestme Tlre dark brown or black macules enternpathy may develop and is associated with the degree 
appear typ~cally on the lips, especially the lower 1 1 ~ -  in of intestinal polyposis. Onset is typically after age 30 in this 
infancy or early ch~ldhood (Fig. 36-31, Similar lesions may sporadically occurring, generally ben~gn cond~tlon. Hypo- 
appear on the buccal mucosa, tongue, gingiva, and genital geusia is the dominant initial symptom, followed by diarrhea 
mucosa; macules may also occur around the the and ectodermal changes. Seventy-five perrent of all cases 
central face, and on the backs of the hands, especially the have been reported from Japan. Zinc therapy may Improve 
fingers, toes, and tops of the feet. Once suspected, conven- the hvooeeusia and other svmotoms, 

.A - " .  tional imagng worlc-up should he performed. Capsule 
endoscopy may aid in estabbslung the diagnosis, since the 
polyps may be in regions of the intestine not directlV Allbritton J,  et al. Cronkh~te-Canada syndrome. Cutis 1998; 
accessible to routine endoscopy. 

The associated polyposis involves the small lntestlne by 
preference (6478%), but hamartomatous polyps may also 
occur in the stomach (38-49%), colon (42-53%), and 
rectum (28-32%). The polyposis of the small intestine may 
cause repeated bouts of abdominal pain and vomiting; 
bleeding is common; intussusception is frequent. 

Palients with PJS have a 10- to 18-fold greater lifetime 
cancer r~sk  than the general population. Half of patlents 
with PJS wlll develop cancer at a mean age of 40 years.The 
greatest risk 1s for gastrointest~nal mahgnancy of the colon 
and duodenum, but cancets both in the gastromtestinal tracl 
and extralntestlnal s~tes  occur. Pancreas, breast (hdateral), 
lung, cervix, utetus, and thyrold carcinomas may develop. 
The lifetime risk for pancreatic cancer is 10%. Mucinous 

Fig. 36-3 Peutz- 
Jeghers, macuiar 
pigmentation of the 
lower l~p. 

61 '229. 
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Gruber SB. et al. Pathooenesls of adenocarcinoma ~n Peutz- - 
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Hanzawa M, et al: Surgical treatment of Cronkhlte-Canada syn- 
drome associated with proteln-losing enteropathy. Dis Colon 
Rectum 1998;41:932. 

Resta N, et al: STK11 mutations ln Peuh-Jeghers syndrome and 
sporadrc colon cancer. Cancer Res 1998:58:4799. 

Wong SS, et al: Peutz-Jeghers syndrome associated wlth prlmary 
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135439. 

RlEHL MELANOSIS 
This pigmentary disease, first described by Riehl, is a form 
of contact dermatitis. It begins with pruritus, erythema, and 
pigmentation gradually spreads and, after reaching a certain 
extent, becomes stationary. The melanosis occurs mostly 
in women and develops slowly over the course of several 
months. Most reported cases occur m Japan. - 
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plgmentation. This 1s most intense on the forehead, on the 
malar regions, behind the ears, on the sides of the neck, and 
on other sun-exposed areas. Tl~e  pathogenesis of Rlehl 
melanosis a belleved to be sun exposure following the use 
of some perfumes or creams (a photocontact dermatitis). 
Serrano e t  a1 reported a positive patch test to lemon oil, 
geraniol, and hydroxjcitronellal.Treatment 1s removal of the 
contactant. 

- -- 

Hanada K, et al: Melanosis Riehl-like facial pigmentation in a 
Japanese case of AIDS. J Demlatol 1994;21:363. 

Miyoshi K, et al: Riehi's melanosis-like e~p t ion  associated with 
Sjogren's syndrome. J Dermatol 1997;24:784. 

Seike M, et ai: Coexistence of Riehi's melanosis and lichen 
pianus. J Dermatol 2003;30:132. 

Serrano G, et al: Riehl's melanosis. J Am Acad Dermatoi 1989: 
21 :1057. 

TAR MELANOSIS (MELANODERMATITIS 
TOXICA LICHENOIDES) 
Tar melanosis is an occu~ational dermatosis that occurs 
among tar handlers after several years' exposure. Severe 
widespread itching develops and is soon followed by the 
appearance of reticular p~gmentatron, telangiectases, and a 
shiny appearance of the skin. In addition, there is a llyper- 
hidrotic tendency. Small, dark, l~chenoid, foll~cular papules 
become profuse on the extremities, particularly the forearms. 
Bullae are sometimes observed. This represents a photo- 
sensit~v~ty or phototoxicity induced by tar. 

Lehowhl M, ef al: Tar melanosis. Mt Sinai J Med 1995:62:412. 

FAMILIAL PROGRESSIVE 
HYPERPIGMENTATION 
~amilial hyperpigmentation (FPH) is character- 
!zed by patches of hyperpigmentation, present at birth, 
whlch increase in size and number with age. Later, hyper- 
pigmentation appears in the conjunctivae and the buccal 
mucosa. Eventually, a large portion of the skin and mucous 
membranes becomes involved. Inheritance is in an autosomal- 
dominant pattern with variable penetrance. A focus in a 
small village in Germany has recently been reported. FPH 
is differentiated fmm other hyperpigmentatlous mainly by 
the presence of blzarre, sharply marglnated patterns of 
hyperpigmented skin. 

- - -  

Betts CM, et ai: Progressive hyperpigmentation: case report with 
a clinical, histological, and ultrastructural investigation. 
Dermatology 1994;189:384. 

Ling DB, et al: Familial progressive hyperpigmentation. Br J 
Dermatol 1991;125:607. 

Zanardo L, et ai: Progressive hyperpigmentation and generalized 
lentigiosis without associated systemic symptoms: a rare 
hereditary pigmentation disorder in south-east Germany. Acta 
Derm Venereol 2004;84:57. 

PERIORBITAL HYPERPIGMENTATION 
Dark circles around the eyes are not uncommon, often 
famihal, and are frequently found m individuals with dark 

,,.gmentation or Mediterran~,., ancest.,. A .topic patients 
may also exhibit periorbital pigmentation (allergic shiners). 
Treatment is ineffective. 

METALLIC DISCOLORATIONS 
Piementation mav develoo from the deposit of fine metallic 
particles in the skin. The metal may be carried to the skin 
by the blood stream or may permeate into it from surface 
applications. 

Argyria 
Argyria is a localized or widespread slate-colored pigmenta- 
tion resulting from the presence of silver in the skin. The 
pigmentation is most noticeable in parts exposed to sunlight 
(the face and hands) and spares the skinfolds; however, it 
also occurs in the conjunctivae, sclerae, mucous memblanes, 
and nails. The binding of silver to protein is enhanced by 
light and the tissue silver is felt to stimulate melanocytes, 
explaining the photoaccentuation. At first the discoloration is 
hardly perceptibh, it has a faint bluish-gray tone, but as it 
becomes more pronounced, a slate-gray color develops. 
The oral mucous membranes and the sclerae are usually 
pigmented in a distinctive diffuse manner. Most cases of 
systemic argyria are due to nose or eye drops containing 
silver or to the ingestion of silver in "tonics."These "tonics" 
are no longer regulated by the US Food and Drug Admin- 
istration and can be sold as "food supplements" over the 
internet. Local treatment with a silver-containing product 
may produce argyria localized to the region of use: for 
example, the conjunctivae, from eye drops; a wound, from 
silver sulfadiazine cream; the earlobes, from silver eamngs; 
and from silver acupuncture needles. It can also occur from 
occupational exposure, usually in jewelers. In these localized 
exposures, the appearance may be separated by many years 
from the exposure. 

Histologically, systemic argyria and localized argyria have 
the same features. The skin appears relatively normal at 
lower magnifications. Fine black granules are found in the 
lamina pmpria surrounding the sweat glands, as well as 
surrounding blood vessel walls, the dermoepidermal 
junction, and along the arrector pili muscles. Examination 
of an unstained biopsy section by darlcfield illumination 
demonstrates silver granules outlining the basement 
membrane of the epidermis and the eccrine sweat glands. 
Electron pmbe microanalysis can he used to confirm the 
diagnosis. There is no effective treatment and the pigmen- 
tation may last for many years. 

Arsenic 
Acute arsenic poisoning is associated with flushing on day 
one ~f exposure, and facial edema on days 2 through 5. A 
morbi~lifoim eruption appears on days 4 through 6. Hepatic 
dysfunction occurs simultaneously with the appearance of 
an ernptlon of discrete red-brown, erythematous papules 
in the intertriglonous areas (areas of friction) of the lower 
abdomen, buttocks, and lateral upper chest. It regresses after 
2 to 3 weeks, at times accompanied by acral desquamahon. 
Three months after exposure Mee's lines, total leukonych~a, 
Beau's lines, and onychodystrophy may be seen. Periungual 
plgmentation occurs in up to half of acutely polsoned 
patients at 3 months. - 
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Arsenic rs an elemental metal that is ubiquitous, existlng 
in nature as metalloids, alloy's, and a variety of chemical 
compounds.These various forms of arsenrc may be deposited 
into water, soil, and vegetation, producing serious health 
risks. In  West Bengal, India, an estimate& 200,000 people 
have arsenic-induced skin disorders and more khan 1 million 
Indians are drinking awnic-laced water from contaminated 
wells. Arsenic-contaminated water sources are a worldwide 
health concern also affecting countries such as Japan, Chile, 
Taiwan, and Mongolia. It IS not known what are safe levels of 
arsenic in drinking water. The World Health Organization 
(WHO) current pem~ssible levels are under 0.01 mgk. 

Industries using arsenical compounds place their workers 
at risk of exposure. Use of arsenic pesticides and exposure 
to sod~um arsenite, used as a veterinary pesticide exposing 
sheep-d~p workers, has resulted in chronic arsenism. In the 
US arsenic is used for pesticides, rodenticides, herbicides, 
insecticides, desiccants, feed additives, and wood preserva- 
tives. Pressure-treated lumber, particularly the marine- 
treated plywood, exposes carpenters and shipbuilders. The 
largest nsk from wood products, however, ohlun when 
pretreated wood is burned and the arsenic fumes are inhaled. 
Electroplating silver may also require arsenic. Another 
potential source of exposure during the 1960s was American 
tobacco, tesulting mostly from the use of arsenic-containing 
insecticides. 

Chronic exposure to inorganic arsenic may lead to 
cutaneous hyperpigmentaYwn. It is often acmtuated in the 
inguinal folds and the areolae. Areas of hypopigmentation 
may be scattered in the hyperpigmented areas, glving a 
"raindrop* appearance. The pigmentation may resolve or 
perslst indefinitely. Punctate keratases on the palms and 
soles are characteristic. Effuse palmoplantar keratodema 
may rarely occur. The most common source of current 
exposure is from dnnking water contaminated with arsenic 
(hydroarsenicism). In the past, elixirs to treat asthma 
(Fowler's splution, Bell's Special Asthma Mixture) were a 
source of exposure. Histologically, the arsenical keratosis on 
the palms and soles show hyperkeratosa, acanthosiq and 
minimal-to-moderate basilar atypia. Arsenic exposure leads 
to the development of nonmelaimma skin cancers 2 to 
20 yea= after exposure. In most -arts Bowen"s disease 
represents the majority of arsenic-induced s k i  cancers and 
may appear on sun-exposed or -protected skin. Basal cell 
carcinomas are frequent, usually multiple, most common on 
the trunk, and can be in sun-protected sites. Squamous 
cell carcinoma may also occur. Acehetin may improve 
"arsenical" keratoses, Increased risk for lung, bladder, and 
renal carcinoma may also occur. 

Lead 
Chronic lead poisoning can produce a 'lead hue," with livid- 
ity and pallor, and a depos~t of lead in the gums may occur 
the "lead line." 

Iron 
In the past, soluble iron compounds were used in the treat- 
ment of allergic contact and other dermatltldes. In eroded 
areas iron was sometimes deposited in the skin, like a tattoo. 
The use of Monsel solution can produce similar tattooing, so 
aluminum chloride is now preferred. If Monsel is used, to 
minimize tattooing, it is best applied with a cotton-tipped 
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applicator barely moistened with the solution, then rolled 
across a wound that has just been blotted dry 

Titanium 
A titanium-containing ointment caused yellowish papules on 
the penis In a patient. 'Iitanium screws used for orthopedic 
procedures, if they come in close proximity to the skin, can 
cause cutaneous blue-black hyperpigmentation, 

Gold 
Chrysiasls may be induced by the parenteral admmlstration 
of gold salts, usually for the treatment of rheumatoid arth- 
ritis. It appears to be more commonly recognized in white 
patients.A mauve, blue, or slate-gray pigmentation develops 
initially on the eyelids, spreading to the face, dorsal hands, 
and other areas. The severity of chrysiasis is related to the 
total dose received and it is rare below a total dose of 
20 rngfkg of elemental gatd.The pigmentation is accentuated 
in light-exposed areas, and sun-protected areas do not 
histologically demonsfmte gold, even when the patrent has 
documented chrysiasis at other sites. Localized chrysiasis has 
been induced by Q-switched ruby laser treatment in a 
patient who had received parented gold therapy. Melanin is 
not increased in the areas of hyperplgmentation.Therefore, 
it appears the gold itself contributes to the visible hyper- 
pigmentation. Mucous membrane and scleral pigmentation is 
very uncommon. 

Histologically, there 1s no inflammation in the skin and 
gold is deposited in the dermis predominantly in a peri- 
vascular pattern. The epidermis and dermoepidermal 
junction are spared, but the granules are accentuated in the 
basement membrane zane a£ sweat g h d s .  DarkEeid exam- 
ination will demonstrate the granules and electron probe 
microanalysis can he used to cod3rm the preswce of gold. 
Patients with chrysiasis are not at increased risk of develop- 
ing other gold-related cutaneous complications, namely 
hchenoid and psoriasibm drug eruptions. 
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CANTHAXANTHIN 
The orange-red pigment canthaxanthin is present in 
many planis (notablyalgae and mushrooms) and in bacteria, 
crustaceans, sea trout, and feathers. When Ingested for the 
purpose of simulat~ng a tan, iks deposition in the panninrlus 
imparts a golden orange hue to the skin. Stools become bridt 
red and the plasma orange, and golden deposits appear in 
the retina. Its use is not recommended slnce it may be 
assoc~ated with liver and retinal damage. 
-- 

Lober CW: Canthaxanthin: the "tanning" pill. J Am Acad 
Dermatol 1985;13:660. 

IDIOPATHIC GUlTATE HYPOMELANOSIS 
(LEUKOPATHIA SYMMETRICA PROGRESSIVA) 
Idiopath~c guttate hypomelanosis is a very common acquired 
disorder that affects women more frequently than men It 
usually occurs afler age 40 and its prevalence increases with 
age. The lesions occur chiefly on the shlns and forearms, 
suggesting sun exposure may play a role. Indlvldual leslons 
are small (2-5 mm on average) hypopigmented macules. 
They usually number between 1 0  and 30, but numerous 
lesions may occur. Lesions spare the Pmnk and face. 
The lesions are irregularly shaped and very sharply defined, 
like depigmented ephelides, and are of only mlnor cosmetic 
significance. Cryotherapy can lmprove the appearance of the 
lesions. 

Armnategul A, et al: HLA-DQ3 is associated wifh idlopath~c 
guttate hypomelanosls, whereas HLA-DRB IS not, In a group 
of renal transplant patients. Int J Denatol 2002;41:744. 

Vitiligo usually begins in childhood or young adulthaad, 
with about half of cases beginning before the age of 20.The 
prevalence langes from 0.5% to 1%. Although females are 

disproportionately represented among patients seeking care, 
i t  is not known whether they are actually more commonly 
affected or simply are more lilcely to seek medlcal care. 
Vitlllgo has developed III recipients of bone marrow trans- 
plant or lymphocyte infusions from patients with vitiligo. 

Clinical Features %tiligo is an acquired pigmentaq 
anomaly of the skrn manifested by depigmented white patches 
surrounded by a normal or a hypepigmented border.There 
may be mtermediate tan zones or lesions halfway between 
the normal skin color and depigmentation-so-called 
trichrome vitiligo. The hairs in the vitiliginous areas usually 
become white also.Ve~y larely, the patches may have a red, 
idammatory border. The patches are of various sizes and 
configurations. 

Four types have been described according to the extent 
and distribution of the involved areas: localized or focal 
(including segmental), general~zed (common symmetric), 
universal (Fig. 36-4), and acrofacial (Fig. 36-5). The general- 
ized pattern IS most common. Involvement 1s symmetrical. 
The most commonly affected sites are the face, upper part 
of the chest, dorsal aspects of the hands, axillac, and groin. 
There is a tendency for the skin around orifices to be 
affected, namely the eyes, nose, mouth, oars, nipples, urnbili- 
cus, penis, vulva, and anus. Lesions appear at areas of 
trauma, so vltiligo favors the elbows and knees. Universal 
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Fig. 36-5 Vltiiigo. 
characteristic 
pariorificial location. 

vitiligo appl~es to cases where the entire body surface is 
depigmented. The acroiacial Qpe affects the distal fingers 
and facial orifices (lips and tips). Focal vitiligo may affect one 
nondermatomal site (such as the glans penis) or asymmelri- 
cally affect a single dkrmatome or band.This: segmental form 
of vitiligo IS treatment resistant, has an earlier onset, and is 
less Irequently associated with other autoimmune 
phenomena. It represents 5% of adult vitiligo and 20% of 
childhood vitiligo. 

Local loss of pigment may occur around nevi and melano- 
mas, the so-called halo phenomenon. Vitiligo-like leuko- 
dema occurs in about 1% of melanoma patients. In those 
with previously diagnosed melanoma, it suggests metastatic 
disease. Paiadoxically, however, as the reactkon indicates an 
autotmmune response agalnst tnelanocytes, patients who 
develop tt have a better prognosis than patients without 
leukoderma. Halo nevi are also common in patients with 
vitiligo. Lesions of vitiligo are hypessensltive to UV light and 
bum readily when exposed to the sun. It is not unusual to 
note the onset of vitiligo after a severe sunburn. 

Ocular abnormalities are increased in patients with 
vitihgo, including ititis and retinal ptgmentary abnormalities. 
Patients have no visual complaints. Eight percent of patients 
with idiopathic uveitis have vitiligo or poliosis. The condi- 
tions most frequently associated with vitiligo are other 
"autoimmune"diseases. These include insulin-dependent 
diabetes mellitus, pernic~ous anemia, Hashimoto thyroiditis, 
Graves' disease, Add~son's disease, and alopecia areata. 
Screening should be directed by signs and symptoms.Vit11igo 
occurs in 13% of paltents with the autoimmune polyendo- 
crinopathy-cand~diasis-ectodermal dystrophy (APECED) 
syndrome. 

Although familtal aggregation of v~tiligo is seen-up to 
30% of vitiligo patlents have an affected relative-it is not 
~nberited as an autosomal-dominant or -recessive trait, but 
rather seems to have a multifactorial genetic basis. 

The psychologic effect of vitiligo should not be under- 
estintated. Patients are frequently anxious or depressed 
because of the appearance of their skin and the way it affects 
their social interactions, Referring the patient to a inental 
health professional or the National Vltiligo Foundation 
(www.nvfi.oq) mity be helpful in this situation. 

Occupational Vitiligo 
Thiols, phenolic comnpounds, catechols, mercaptoamines, 
and several quinines (including chloroquine) can prodnce 
deplgmentation. These compounds have a structure similar 
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to tyrosine and may be converted by tyrosine-related 
protein-1 to compounds toxic Lo the melanocyte.The chnical 
pattern may be very similar to idiopathic vltiligo, but 
lesions tend to be concentrated in areas of contact with the 
incnminated substance. Occupational vitihgo may occur in 
individuals who work in rnbber garments or  wear gloves that 
contain an antioxidant, monobenzyl elher of hydroquinone. 
Many phenolic compaunds can produce leulcodenna, with or 
without antecedent dermatitis. Examples are paratertiary 
butylphenol, amylplienol, and butylcatechol; alkyl phenols; 
snlfhydryls; and monobenzyl ether of hydroquinone. 
One source of these is phenolic antiseptic detergents used in 
hospitals. Adhesives and glues containing them may be found 
in shoes, wristbands, adhesive tape, and rubber pmduas 
used in brassieres, girdles, panties, or condoms may also be 
at fault. Self-sticking bindis (the cosmetic used by many 
Indian women on the forehead) has been reported to induce 
leukodema fmm the adhesive material. Also, electrocardio- 
graph electrodes may cause slmilar mund hypopigmented 
spots at the site of contact.A s in~~lar  pattern of poatinflamma- 
tory hypopigmentation simulating vitiligo is observed amund 
the mouth, in persons with no prior history of allergic 
dermatitis but wlth a posltive patch test to c~nnamates. 

Pathogenesis Four possible mechanisms have been pro- 
posed as inducing vitiligo: autoimmunity (currently favored), 
neurohumoral factors, autocytotoxicity (increased suscept- 
ibility to oxidative stress), and melanocytorrhagy, This later 
theory proposes that vitiligo resnlhs from defective adhesion 
fwith altered response [detachment] to friction). None of 
these mechanisms has been condusively proven and sevelal 
may be operative in various forms of vitiligo. 

Histopathology There 1s a complete absence of ntelano 
cytes. Usually there is no inflammatoly infiltrate, 

Differential Diagnosis -tiligo must be differentiated 
from morpbea and lichen sclemsls, both of which are hypo- 
pigmented, but associated with a change in the skin texture. 
Pityriasis alba bas a fine scale, is slightly papular, and poorly 
defined. linea venicolor favors the center back and chest, 
has a fine scale, and yeast and hyphal forms are demon- 
strable wlth potassium hydroxide (KOH) examination 
The tertiary stage of pinta might easily lead to d~agnostic 
confusion, but a travel history and serologic testing will help 
elucidate the diagnosis. 

Treatment Vitiligo is a frustrating condition to treat. 
Spontaneous repigmentation occuis m no more than 15% to 
25% of cases. Response is slow, and response 1-dtes are low. 
In additlon, some Forms of treatment, such as phototherapy, 
actually worsen the appearance of €he vitiligo initially by 
pigmenting surrounding skin, accentuating the deplgmented 
BTeaS. 

Because the major concern is msmetic, vario~ls cover-up 
strategies have been developed. There are various brands 
of make-up available to temporarily conceal the lesions. 
Topical dyes are more resistant Lo washing off and are very 
acceptable LO some patients. The newer self-tanning creams 
contatning diiydroxyacetone are usefuI for light-skinned 
and olive complexioned patients with acraI lesions. 
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sometimes effectively manage their disease with sunblock. 
If the patient can prevent tanning of the skin around 
the vitiligo lesions, the lesions will appear similar to the 
untanned skin and require no additional treatment. Sun 
protection is mandatory in all patients with vitiligo because 
of the increased risk for skin cancer in depigmented areas. 

Topical steroids may be useful on focal or limited lesions. 
The thinner slcinned areas of the face seem to respond best. 
Trunk and acral lesions are often resistant to this treatment. 
Mid to super high-potency steroids are often required, with 
the strength tapered as the lesions resp0nd.A 2-month trial 
should be attempted.Topica1 calcipotreinene once a day may 
increase the efficacy of topical steroid treatment. Although 
systemic steroids lead to temporary repigmentation, this 
is usually lost as the steroidal agents are tapered, so this is 
usually not a viable long-term strategy. 

Tacrolimus ointment 0.1% has been particularly effica- 
cious in treating facial vitiligo. It is as effective as topical 
steroids and avoids the complications of atrophy and acne 
induced by topical steroids. Head and neck lesions improve 
by 75% or more in half of children treated, whereas only 
25% of trunk and extremity lesions resolve by 75 % or more. 
Patients who initiate treatment in the summer have a higher 
rate of response. Continual application may be required 
to maintain the response. New areas of vitiligo appear in 
untreated areas, suggesting there is no systemic effect. 

Narrow-band UVB twice weekly has become the 
preferred form of phototherapy to treat vitiligo. It avoids 
the need for prolonged eye protection and the occasional 
psoralen-induced nausea. About half of patients will achieve 
more than 50% repigmentation of the face, tiunk, arms and 
legs. Hand and foot lesions repigment in less than 25% of 
patients. Children may have slightly higher response lales 
than adults. Long courses of treatment may be required. 
P W A  therapy can also be used to treat vitiligo.The addition 
of calcipotriene 0.005% once a day adds significantly to the 
rate and extent of response to narrow-band UVB and PUVA 
phototherapy, and should be used if there is no contraindica- 
tion. Repigmentation from phototherapy may begin after 
15  to 25 treatments; however, significant improvement may 
take as many as 100 to 200 treatments (6-24 months). If 
follicular repigmentation has not appeared after 3 to 6 months 
or approximately 50 treatments, phototherapy treatments 
should be discontinued. Known photosensitivity, polphyria, 
and systemic lupus erythematosus are contraindicatio~~s to 
phototherapy. 

Topical application of 8-methoxypsoralen at a concentra- 
tion of 0.05% to 0.1%, followed by W A  exposure,may lead 
to repigmentation.Topical PUVA is used for focal or limited 
lesions. Inadvertent bums with blistering are frequent during 
treatment, even when the patient is treated by professionals. 
For this reason, topical PUVA is very difficult for the patient 
to do at home. The combination of topical tacrolimus plus 
the 308-nm xenon chloride eximer laser appears eflective for 
local lesions and avoids the toxicity of topical PUVA. This 
combination is more effective than the laser alone and can 
even be effective in lesions which tend to be UV resistant. 

Surgical treatments can be applied to limited lesions iI the 
above methods do not prove beneficial, but these are t i e  
consuming. They are recommended primarily in patients 
with segmental vitiligo (which is relatively treatment resistant) 

have stable disease (no new lesions or expansion of lesions 
lor 1 year). Surgical procedures are not effective in patlents 
who exhib~t Koebner phenomenon at the donor site or have 
actlve vitiligo. Ep~de~mal grafting, autologous minigrafts, and 
transplantation of cultured melanocytes and noncultured 
melanocytesll~erat~noeytes have all been reported. 

Total Depigmentation 
If more than 50% to 80% of the body surface area is 
affected by vitiligo, the patient can consider depigmentation. 
This form of treatment should be considered permanent and 
the goal of treatment is total depigmentation. Limited areas 
(such as those exposed daily) may be treated, but satellite 
and distant depigmentation may occur, so the action of the 
medication cannot be limited to the applied area. Monoben- 
zone (monobenzyl ether of hydroquinone) 20% is applied 
twice a day for 3 to 6 months to residual pigmented areas. 
Up to 10 months may be required to complete the treatment. 
About one in six patients treated experiences acute 
dermatitis, usually confined to the still-pigmented areas, but 
this rarely limits treatment. Topical 20% 4-methoxyphenol 
cream (mequinol, monomethylether of hydroquinone) 
can also be used for depigmentation. The Q-switched laser 
selectively destroys melanocytes and can also achieve depig- 
mentation. It can be combined with a topical depigmenting 
agent for added efficacy. 
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VOGT-KOYANAGI-HARADA SYNDROME 
Vogt-ICoyanagi-Harada (VKHS) syndrome is a drsease 
complex affecting the eyes, slcin, auditory system, and 
central nervous system (CNS). I t  affects primarily pigmented 
racw and is rare in white persons. I t  is more common in 
females, and affects all ages. The disease occurs in four 
phases. 'I'he pmdromal phase or meningoencephalitic phase 
occurs with fevet; malais+ headache, nausea, and vomitmg. 
The CNS involvement can include meningismus, headaches, 
mental status changes, cerebrospinal fluid pleocytos~s, tinni- 
tus, and dysacus~s. Recovery i s  usually compIete.The second 
phase, the uveitic phase is cliaractefized by anterior andlor 
posterior uveitis and inflammation of many other parts of 
the eye.The third or convalescent phase begins 3 weelcs to 
3 months after the uveitis appears, usually as it begins 
to improve. This phase is characterized by alopecia, vitihgo, 
and poliosis of %alp, eyebrows, eyelashes, and ham of the 
axillae, The fourth phase i s  one of recurrent attacks of 
uveitis. Most ocular complicf,tions occur as a remlt of this 
phase of the disease, and include permanent decreased 
visual acuity, cataracts, and glaucoma. Revised diagnostic 
criteria have been developed. 

VKHS is a cell-mediated autoimmune disease wikh the 
autoantigen(s) felt to be solely expressed in melanin- 
contaming cells. The target antigens may be the tyrosinase 
family proteins, as ~mmunization of mice with several of 
these proteins can rnduce a syndrome similar to VICHS. 
Supporting this hypothesis are the rare observatians Lhat 
skin trauma that was followed by  vit~ligo, elythroderma, 
interferon therapy {or hepatitis C, and melanoma can all be 
associated with the appearance of VKHS. Treatment of the 
ocular inflammatory disease with immunosuppresstves may 
prevent ocular complications. 
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ALEZZANDRINI SYNDROME 
Alezzandrini syndrome is a very rare syndrome character- 
ized by a unilateral degenerative retin~tis, followed after 
several months by rpsilateral vitiligo on the face and ipsi- 
lateral poliosis. Deafness may also be present 

Hoffman MD, Dudley C: Suspected Alezzandrini's syndrome in a 
diabetic patient with unilateral retinal detachment and ipsi- 
lateral vltiligo and poliosis. J Am Acad Dermatol 1992:26:496. 

LEUKODERMA 
Postinflammatow leukoderma may result from many innam- 

rlg. 36-6 Albinism, with l~ght skin, blue eyes and white hair 

matoly dermatoses, such as pityriasis rosea, psoriasis, herpes 
zoster, secondary syphilis, and molphea. Sarcoidosa, tinea be compound heterozygotes for mutations in tyrosinase as 
vers~colo~; mycosls fungo~des, scleroderma, and pityriasis well (Fig. 36-6). 
lichenoides chron~ca may all present with hypopigmented 
(only rarely, actually depigmented) lesions, as may leprosy. Oculocutaneous Albinism 1 
Burns, scars, postdermabrasion, and lntralesional steroid Oculocutaneous albinlsm 1 (OCAl) results irom mutations 
injections with depigmentation are other examples of in the tyroslnase gene and accounts for approximately 
leukoderma. 40% of OCA worldwide. Affected pat~ents are homozveous . - 

[or the mutant gene or are compound heternzygotes for 
different mutations in the brosinase pene. OCAl is divided 

Fr~edrnan SJ, et ai: Penlesional linear atrophy and hypop~gmen- into two forms: OCAlA and OCA~B.;\L birth they are mdis- 
tallon after intralesionai cortlcostero~d therapy. J Am Acad tingu~shable. OCAlA is the most severe fonn, with complete 
Dermatoi 1988:19:537. absence of tyrosinase activity and complete absence of 

melan~n in the skin and eyes. V~sual acuity is decreased to 
ALBINISM 
Albinism a a partial or complete congenital absence of 
pigment in thk skin, hair, and eyes (ocnlocutaneous 
alb~nism), or the eyes alone (ocular alb~nism).The cutaneous 
phenotype of the varlous forms of albin~sm is broad, but the 
ocular phenotype is reasonably constant m most forms.Tn~s 
includes decreased visual acuity, nystagmus, pale irides that 
rransilluminate, hypopigmented fundi, hypoplastic foveae, 
and lack of stereopsis. The recent discovery of the genetic 
basis of many of the forms of albinism has dramatically 
changed the classification scheme. Genetic disorders of 
pigment cells can now be defined as caused by 1) disruption 
of melanoblast ln~gration to target tissues during develop- 
ment (Waardenbu~g syndrome and piebaldism); 2) disruption 
of melanin synthes~s (oculocutaneous a lb~n~sm,  ocular 
albinism); 3) d~sruption of melanosome formation (Chkd~ak- 
Higashi and Hermansky-Pudlak syndromes); or 4) d~sruption 
of melanosome transport and melan~n transfer to keratino- 
cytes (Gtiscell~ syndrome). The most serious sequelae of 
albinism are gross v~sual d~sturbances and the increased risk 
for the development of skin cancer.A number of syndromes 
assoc~ated w ~ t b  albin~sm can also cause premature mortality 
due to impairment of the functioning of other involved 
organs and systems. 

Disorders of Melanin Synthesis 
Oculocutaneous Albinism Four types of oculocutan- 
eous albinism (OCA) have been described, all caused by 
disruption of melanin synthesis and all autosomal-recessive 
disorders. Historically, the tern1 tyrosinase-negative OCA 
was used if the mutation was in the tyrosinase gene (encoding 
an enzyme absolutely required for pigment synthesis). 
However, some "tyrosinase-positive" patients were found to 

201400. In OCAlB, tyrosinase actlvity is greatly reduced but 
not absent.Affected patients may show increase in skin, hair, 
and eye color with age and can tan. OCAlB was originally 
called "yellow mutant" albinism. Temperature-sensitive 
OCA (OCA1-TS) results from mutat~ons in the tyrosinase 
gene that produce a n  enzyme with limited activity below 35" 
C (95" F) and no activity above this temperature. Affected 
pat~ents have white halr, skin, and eyes at birth.At puberty, 
dark hair develops in cooler acral areas. 

Oculocutaneous Albinism 2 
Oculocutaneous albinism 2 (OCA2) has a prevalence of 1 in 
15,000 and is the most common form of OCA, accounting 
for approximately 5096 of OCA worldwide, most frequently 
in Afnca. PatLents were formerly called "tyrosinase-positive" 
albinos. Inheritance IS autosomal recessive and results 
from mutations in the P gene.The P gene codes a putative 
membrane transport proteln that spans melanocyte internal 
membranes, likely the endoplasmic reticulum The cutaneous 
phenotype of OCA 2 patients is broad, from nearly normal 
p~gmentat~on to virtually no p~gment. Pigmentat~on increases 
with age and visual acuity improves from infancy to adoles- 
cence. PraderW1111 and Angleman syndromes are caused 
by deletions In the chmmosomal reglon contiguous to and 
sometimes including the P gene. One percent of patients 
with these syndromes also have OCA2. A 

Oculocutaneous Albinism 3 
Oculocutaneous alb~nism 3 (OCA3) IS caused by mutations 
m the tyrosine-related proteln 1 (TRP-1) gene, located on 
chromosome 9. To date, this form of O W  has only been 
described in African patlents and 1s characterized by light 
brown hair, light brown skin, blue-brown irides, nystagmus, 
and decreased visual activity. Brown lather than black 



melanin is fosmed. This type of albinism was previously 
referred to as "rufous" albinism. 

Oculocutaneous Albinism 4 (OCA4) 
Oculocutaneous albinism 4 (OCA4) is due to mutations 
in the MATP gene on chromosome 5 encoding a membrane- 
associated transporter protein, pred~cted to span the 
membrane 12 times and to function as a transporter. Patients 
are hypop~gmented to a variable degree, similar to patients 
with OCAZ. Visual acuity is decreased and nystagmus is 
found inmany hut not all patients.This is the most common 
form of tyroainase-positive albinism in Japan; it has also 
been reported in a Turkish patient and several German 
patlents. 

Ocular Albinism There are multiple forms of ocular 
albinism, which are clinically sim~lar. Ocular albinism type 1 
(OAl) is X-linked, and characterized by depigmented 
fundi, wlth resultant strikingly apparent chomidal vessels; 
associated findings can include nystagmus, head nodding and 
impaired vision. Female carriers have "mud-splattered'" or 
mosaic pigmentation of the fundi due to lyonization of the X 
chromosomes. Macromelanusomes are found in the skin, 
so skin biopsy may be used to help establish this diagnosis; 
pat~ents may present with lighter s k i  than expected. 
It is suggested that "ocular" albinism may be somewhat of a 
misnomer and that cutaneous ~nvolvement is present but 
cl~nically subtle. Data suggest that the melanocyte-specific 
OAl gene product is the first described G-protein coupled 
receptor to reside exclusiveiy on an intracellular membrane, 
likely an endosomal compartment In one large South African 
kindred, OAl is associated w ~ t h  late-onset deafness. 

Disorders of Melanosome Formation 
These are multisystem syndromes that are associated with 
albmism.These syndromes are caused by genes that function 
in intracellular organelle formation and movement in a variety 
of specialized cell types, such as  melanocytes, neurons, 
immune cells, and type I1 epithelial cells in lungs. 

Chediak-Higashi Syndrome Chaak-Higashi syndrome 
is an autosomal-recessive disorder characterized by oculo- 
cutaneous albin~sm and ~mmunologic deficiency, includrng 
defective phagocyte, lymphocyte, and natural killer (NK) cell 
funcfion, Antibody-dependent cellular cytotoxlcity is also 
defect~ve. Early childhood is marlced by recurrent bacterial 
infections. Eighty-five percent of Chediak-H~gasb~ syndrome 
patients develop an acceh~ated phase characterized by a 
lymphocyte and macrophage activation syndrome. The 
results of liver function tests will be abnonhal, and fever, 
hepatosplenomegaly, lymphadenopathy, pancytopenia, and 
infiltration of the CNS occur.Although the accelerated phase 
may respond to etoposide plus systemic steroid and intra- 
thecal methotrexate, relapses invariably occur.?ltese relapses 
are less responsive to treatment and are eventually fatal. 
Unless patients undergo successful stem cell tmsplantatlon, 
most die in ch~ldhood. 

The causative gene is LYST (lysosome trafficking regulator), 
located on chromosome 1; ~ t s  function is unknown. Lysoso- 
ma1 protein transport 1s defective and giant intracytoplasmic 
inclus~on bodies are seen in most granulated cells. Giant 
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melanosomes ale observed and cause pigment dilution (hypo- 
pigmentation of skin, hair, and  fund^), possibly secondary to 
impaired melanin transport. The hair has a metall~c gray 
sheen. Microscopic exammation of haw samples reveals 
multiple small granules of pigment dispersed throughout the 
shaft. 

Hermansky-Pudlak Syndrome Hermansky-Pudlak 
syndrome @IPS) is an autosomal-recessive disorder consist- 
ing of oculocutaneous albinism, a hemorrhagic diathesis 
secondary to the absence of dense bodies in platelets, and 
accumulation of a ceroid-like material in the reticuloendo- 
thelial system, visceral organs, om1 mucosa, and urine. 
Patients with this disorder havea history of easy bmisability, 
epistaxis, gingival bleed~ng, hemoptysis, and bleeding after 
various surgical procedures and childbirth. 

Currently, seven human genes (HPS1-7) have been 
identified, which when independently mutated, lead to a , 
clinical plcture consistent with HPS. It is anticipated that I 

I more HPS genes will be Identified in humans since in mlce 
there are at least 14 non-allelic genes that when singly 
defect~ve give rise to HPS.While the HPS subtypes 1 to 7 all 

I 
share the clin~cal signs and symptoms noted above, a few I 
subtypes have additional unique features that serve to 
distinguish them from the other HPS subtypes. I 

The most common subtype n HPS1, and together with 
HPS4, comprises 50% of the known worldwide cases of 
HPS. HPSl and HPS4 are clinically very s~milar (reflecting 
the biochemical studies that demonstrate that HPSl and 4 4 
proteins are associated together in a complex) and are the 
most severe forms of HPS, Interst~tial pulmonary fibrosis, I 

I 
inflammatory bowel disease, renal failure, and cardiomyo- 
pathy are late complications and can cause premature 
mortal~ty between the ages of 20 and 50 years o1d.A recent 1 
study suggests that pirfemdone, an antifibrotic agent, can 
slow the progression of pulmonary fibrosis in HPSl patlents 
with signifreant residual lung function (initial forced ventila- 
tory capaciiy>50%). One in 2 1  Puerto Ricans has a mutation 
(usually a 16-bp duplication) iu the HPSl gene, which is 
locatedat 10qU. HPS accounts for 80% of albinos inPuerto 
Rico,and 1 in 1800 Puerto Ricans in the northwest region of 
the countly has HPS. Patients may have completely absent 
to normal pigmentation and the majority have the ocular i 
find~ngs typical of albinism. Atypical new, acanthosis 
nigricans-like lesions in the axillae and neck, and tricho- 
megaly also occur. Solar damage as evidenced by solar 
lentigines, aclinic keratoses, and nonmelanuma skin cancers 
occurs in 80% of patlents with the 16-bp duplication in 
HPSl (Kg. 36-7). 

HPSZ is caused by a mutation in the gene coding for a 
subunit of AP3, a molecule necessary for normal protein 
trafficking to the lysosome. HPS2 is notable for immuno- 
deficiency and persistent neutropenia, with patients suffering 
recurrent bactenal infections of the upper respiratory system 
and middle ear, possibly due to the lack of antigen 
presentation by the CDlb molecule, since CDlb fails to gain 
access to the lysosome. Mild pulmonary fibrosis and a mild 
balance defect are also associated with HPS2. 

HPS3, HPS5, and HPS6 have mild clinical findings, 
without reported pulmonary or gastrointestinal mnvolve- 
m a t .  Patients with HPS3 have been reported to be initialIy 
misdiagnosed as having ocular albinism. - 
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I ment of cytoplasmic organelles in immune cells is impaired, 
leading to immune dysfunction. 

Elejalde Syndrome Also referred to as Griscelli Syn- 
drome, type 1 (GSI), Elejalde syndrome is a rare autosomal- 
recessive syndrome consisting of moderate pigment dilution, 

1 profound primary neurologic defects, no immune defects, 
and hair with a metallic silvery sheen. This syndrome was 
first reported as neuroectodennal melanolysosolnnl disease. 
Patients have severe developmental delay and mental 
retardation early in life. Many patients do not survive into 
the second decade of life. Microscopic examination of h a ~ r  
shafts reveals irregular clumps of pigment, similar to that 
seen in Griscelli svndrome Woe 2. Skin bioosv reveals an - - - - ~  ~- , . . . 

Fig. 3 6 7  Hermansky-Pudlak syndrome, freckling of the "V' of the increased melanization of the epidermal basal layer detected 
neck, and a basal cell carcinoma in a Puerto Rican man. with Fontana-Masson staining, due to the retention of 

melanin in melanocytes. 
The gene underlvinr! this disorder encodes myosin Va, a 

The clinical similarity found for HPS3, HPS5, and HPS6 
also reflects the biochemical observation that the respective 
proteins associate together in a complex. 

Only a single patient has been reported with HPS7-a 
48-year-old Portuguese woman with OCA, ease of bruising, 
and a bleeding tendency, who had mild pulmonary symp- 
toms and reduced lung compliance, but otherwise normal 
pulmonary function and no evidence of fibrosis on high- 
resolution computed tomogmphy (CT) chest scans.The HPS7 - . .  
gene encodes dysbindin, a protein of unknown function. 

Disorders of melanosome transport 
Griscelli Syndrome (Partial Albinism with lmmuno- 
deficiency) Some groups refer to this disorder as 
Griscelli Syndrome, type 2 (GS2). GS2 is a rare antosomal- 
recessive syndrome characterized by variable pigmentary 
dilution, hair with a silvery metallic sheen, frequent 
pyogenic infections, neutmpenia, and thrombocytopenia. 
Defective NK cell function, impaired delayed-type hyper- 
sensitivity, and hypogammaglobulinemia are present. 
Patients develop an accelerated phase termed hemophago- 
cytic syndrome characterized by an uncontrolled, life- 
threatening activation of T-cells and macrophages. Some 
patients have severe neurologic involvement, thought to be 
secondary to infiltration of immune cells into the CNS. Bone 
marrow transplantation is the only effective therapy for GS2. 

Histologically, melanocytes are hyperpigmented and filled 
with stage IV melanosomes, whereas adjacent keratinocytes 
contain only sparse melanosomes. The giant cytoplasmic 
granules seen in Chediak-Higashi syndrome are absent. 
Giant melanosomes are not seen. On microscopic examina- 
tion, hair samples contain uneven clumps of aggregated 
melanin pigment in the medulla of the shaft. 

The gene defective in this disorder encodes Rab27a, a 
small GTPase molecule in the Ras family, which associates 
with melanosomes in a molecular complex together with the 
motor protein myosin Va (defective in Griscelli syndrome 
type 1IElejalde syndrome) and the linker protein melano- 
philin (defective in Griscelli syndrome type 3).This complex 
facilitates movement of melanosomes on actin filaments 
located at the periphery of melanocytes; disruption of the 
complex blocks transfer of melanin to neighboring keratino- 

- . - 
motor protein involved in the movement of melanosomes 
along actin filaments at the periphery of the melanocyte. 
When transport to the cell periphery is disrupted, melanin 
cannot be transferred to keratinocytes, resulting in a pigment 
dilution phenotype. The myosin Va protein is also found in 
brain tissue, functions in the short-range axonalldendritic 
transport in neuronal cells, and hinds to synaptic vesicles; 
the neurologic manifestations are likely due to impaired 
movement of intracellular organelleslvesicles in neuronal .:--..- 
Griscelli Syndrome, Type 3 The two patients reported 
in the literature to have Griscelli syndrome, type 3 (GS3), 
aged 16  and 12 yean old, have only manifested hypopigmen- 
tation. Whether late-onset signs and symptoms involving 
other organs and systems will develop has yet to be deter- 
mined. The gene underlying this disorder encodes melano- 
philin, which associates on melanosomes in a complex with 
Rab27a and myosinVa (see above); gene mutations result in 
a block in the transfer of melanin to neighboring keratino- 
cytes; hypopigmentation results. 

Disorders of Melanoblast Migration and 
Survival 
These disorders cause "spotting," i.e. patches of white hair 
andlor unpigmented skin. 

Waardenburg Syndrome Four genotypic variants of 
Waardenburg syndrome exist, with overlapping phenotypic 
features; all are autosomal dominant. n p e s  1 and 3 are 
caused by mutations in the PAX3 gene, encoding a transcrip- 
tion factor.'&pe 2 is caused by mutations in the MITF gene, 
also encoding a transcription factor, and type 4 is due to 
either a heterozygous mutation in the SOX10 gene (encoding 
a transcription factor), or homozygous mutations in the 
endothelin-3 (EDN3) or the endothelin B receptor (EDNR3) 
gene. These mutations impair the ability of melanoblasts 
to reach their final target sites (inner ear, eye, skin) during 
embryogenesis. 

Patients with this syndrome have features of piebaldism, 
with a white forelock, hypopigmentation, premature graying, 
and other characteristic findings including synophrys, 
congenital deafness, dystopia canthorum (broad nasal root), 



Fig. 36-8 Waardenburg syndrome wlth heterochromia iridis. 

flg. 36. - . .-.-.v-... 

Flg. 36-10 Piebaldism, vitiligo-like depigmentation. 

and ocular changes, including hetemchmmia Irides (Fig. 36-8). 
Type 1 and 3 are both characterized by dystop~a canthorum, 
but in type 1 white forelock and depigmented skin patches 
are more frequent while in type 3, llmb anomal~es occur. In 
type 2, no dystop~a canthorum a observed, but hearing loss 
and heterochromia irides are more frequent. In type 4, 
agangl~onic megacolon can occur. 

Piebaldism P~ebaldism is a lare, autosomal-dom~nant 
syndrome with vanable phenotype, presenting at birth. 
The characteristic cllnical features are a white forelock and 
patchy absence of skin pigment (Figs 36-9 and 36-10). The 
dep~gmented lesions are static and characterist~cally occur 
on the antenor and postenor trunk, mid-upper arm to wnst, 
mid-th~gh to m~d-calf, and shins. A characteristic feature 
of piebaldism IS the presence of hyperplgmented macules 
wlthin the areas lacking pigmentation and also on normally 
pigmented skin. The white forelock is a triangular or  
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diamond-shaped m~dline wh~te  macule on the frontal scalp 
or forehead. The medial portions of the eyebrows and 
eyelashes may be  white. Histolog~cally, melanocytes are 
completely absent in the white macules. 

Piebaldism is caused by mutatLon6 in the IUT gene, 
encoding a cell surface membrane receptor for the stem cell 
growth factor. The phenotypic diierences between families 
are caused by different locations of mutations in the gene. A 
mild phenotype occurs ln cases associated with mutations in 
the hgand-b~nding region, whereas more severe phenotypes 
occur from mutations in the tyrosine-kinase reglon of the 
receptor. The white lesions may respond to surgical 
corrections (see discussion under vitiligo). 

Cross-McKusick-Breen Syndrome Also known as 
Class synduome, oculocerebral-llypop~pnentation syndrome, 
or hypop~gmentatlon and 7nicrophthnlmzn, this extremely 
rare disorder is characterized by wh~ te  skin, blond hair 
with a yellow-gray metallic sheen, small eyes with cloudy 
corneas, jerky nystagmus, g i n g ~ ~ a l  fibromatosis, and severe 
mental and phys~cal retardat~on.The genetlc basis of Cross- 
McICusick-Breen syndrome remains undetermined. 
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I CHAPTER 1 37 7errnato1ogic Surgery 

Dermatology has always been a surgically oriented field, 
including such procedures as curettage, biopsy, destruction, 
and excision. Over the years, the practice of dermatology has 
evolved to include a greater number and extent of surgical 
procedures. This evolution has been due to many factors, 
including dermatologists' greater understanding of cutan- 
eous pathology and the fact that outpatient dermatologic 
surgery is more cost-effective, safer, and provides a greater 
degree of patient convenience. As a result, the American 
Board of Dermatology mandates certain surgical exposure 
and experience for all residents in dermatology residency 
programs. Furthermore, with the recent ACGME accredita- 
tion of Procedural Dermatology fellowships, dermatologic 
sulzery has become recognized as a main stream medical 
option for patients. This chapter and Chapter 38 provide a 
survey of procedures, indications, and appropriate manage- 
ment within the spectrum of dermatologic surgery. 

PREPARATION FOR SURGERY 
Before any surgical procedure, preoperative evaluation 
should include a detalled medical hlstory. Questions about 
drug allergies, medicat~ons, herbal supplements, presence oC 
a pacemaker or implantable card~overter-defibrillator, prior 
wound infect~ons, recently implanted prosthetics, or hlstory 
of endocarditis are crltical in order to appropriately manage 
the surgical patlent. 

Anticoagulants 
There is much debate regarding the role of antiplatelet 
and/or anticoagulants and surgical bleeding. Dermatologists 
are frequently presented with the dilemma of whether to 
discontinue blood thinners in the setting of surgery. Data 
suggest that continuous treatment with blood thinners peri- 
operatively in patients undergoing Mohs and cutaneous 
surgeiy is not associated with an increase in surgical compli- 
cations. However, discontinuation of these medications may 
increase the risk of cerebral and cardiovascular complica- 
tions. Kovich and Otley reported a series of thrombotic 
complications in a group of patients who had discontinued 
aspirin or  warfarin prior to surgery, including stroke, 
transient ischemic attack, myocardial infarction, pulmonary 
embolus, and death. Furthermore, West et al demonstrated 
that blinded cutaneous surgeons were unable to int~aopera- 
tively identify which patients were taking a blood thinning 
agent based on the subjective amount of surgical oozing. 
As such, it is recommended to maintain patients on all 
medically necessary blood thinners during cutaneous 
surgery. Patients taking aspirin for primary prevention may 
discontinue it 2 weeks prior to any surgical procedure. 

Ginkgo, garlic, ginseng, ginger, and vitamin E may increase 
the risk of perioperative b1eeding.A~ these herbal supplements 

are not medically necessary, patients should discontinue them 
for several weeks plior to undergoing dermatologic surgery. 

Antibiotic Prophylaxis 
Delmatologists performing cutaneous surgery are often 
faced with the decision of whether to prescribe prophylactic 
antibiotics. Wounds are categorized into four groups. Clean 
wounds (class 1) are created on normal skin using clean or 
sterile technique. Examples include excision of neoplasms, 
noninflamed cysts, biopsies, and most cases of Mohs surgery. 
The majority of dermatologic surgery falls into this category. 
The infection rate of these wounds is less than 5%. Clean- 
contaminated wounds (class 11) are created on contaminated 
skin or any mucosal or moist intertriginous surface, such as 
the oral cavity, upper respilatory tract, axilla, or perineum. 
The infection rate of these wounds is 10%. Contaminated 
wounds (class In) involve visibly inflamed skin withlwithout 
nonpurulent discharge and have an infection late of 20% to 
30%. Examples included inflamed cysts or  traumatic wounds. 
Infected wounds (class IV) have contaminated foreign 
bodies, purulent discharge or  devitalized tissue. Examples 
included necrotic tumors, ruptured cysts, or active hidradeni- 
tis suppumtiva.These wounds have an infection rate of 40%. 

Clean (class I) wounds do not require antibiotic prophyl- 
axis. Antibiotics are not routinely required in clean- 
contaminated (class II) wounds in dermatologic surgery. It is 
preferable to treat infections as they arise, rather than expose 
all patients to antibiotics and the increased rate of drug- 
related adverse events.The exception to this would be those 
surgery cases which violate mucosal membranes (i.e. oral 
and nasal mucosa), anogenital and inguinal areas, patients 
with heavily colonized skin (i.e. atopic dermatitis or infected 
skin), patients with a history of prior wound infection, as 
well as in those patients in whom a wound infection would 
result in significant morbidity (Table 37-1). In contaminated 
(class 111) and infected (class IV) wounds, antibiotics serve a 
therapeutic role and should be used. 

First-generation cephalosporins are a good initial choice 
for the treatment of wound infection because of their coverage 
of staphylococcal organisms, common Gram-negative olgan- 
isms such as Escherichi coii, and certain Proteus species. 
Macrolides are an alternative lor patients who are allergic to 
penicillin or  cephalosporins. Cu l t u l~  should be performed to 
identify the infectious agent and ensure that appropriate 
antibiotic therapy is used. 

Risk facton associated with wound infections include 
impaired immune status, poor glucose control in diabetics, 
alcoholism, and chronic medical problems, such as renal 
failure or chronic obstructive pulmonary disease. 

The American Heart Association (AHA) has divided 
patients into high, medium, and low emlocarditis risk 
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cephalexii. 
dicloxacillln 

.ally 
I g orally 

clindamycin 300 mg orally 
vancornycin 500 mg IV 

OraVRespiratory mucosa cephalexin 1 g orally 
amoxicillln 1 g orally 
ciindarnycin 300 mg orally 

Gastmhtenstlal/Genitourlnary mucosa cephaexin I g orally 
trimethoprimlsulfamethoxazole 1 double strength tablet orally 
ciprofloxacin 500 mg orally 

Box 37-1 Endocarditis risk 

High-risk category 
Prosthetic cardiac valves 

m Prevlous bacterial endocarditls 
Complex cyanotic congenital heart disease (e.g. single 
ventricle states, transposltlon of the greet arteries, 
tetralogy of Fallot) 

I Surgically constructed systemic pulmonary shunts or 
condults 

Moderate-risk category 
Most other congenital cardiac malformations (other than 
listed above) 
Acquired valvular dysfunction (e.g. rheumatic heart 
disease) 
Hypertrophic cardlomyopathy 

m Mitral valve prolapse with valvular regurgitation or 
thickened leaflets 

Low-risk category 
~h~sioio~lc~heart  murmurs 
Mitral valve prolapse without valvular regurgitation 
Cardlac pacemakers and implanted defibrillators 
Isolated secundum atrial septal defeot 
Sumical repair of atrial septa1 defect, ventricular septal 
defect, or patent ductus arteriosus (without residua 
beyond 6 months) 
Previous rheumatic fever wlthout valvular dvsfunctlon 
previous coronary artery bypass graft 

m Previous KawasaW's disease without dysfunction 

(Box 37-1). TheAHA recommends that incision or biopsy of 
surgically scrubbed slun does not require antibiotic prophyl- 
axis, even if the patient is categorized as being at high risk 
for endocarditis. However, if surgery is performed on conta- 
minated or heavily colonized skin, and violates respiratory, 
oral, or genitourinary mucosa, antibiotics are indicated (Table 
37-2). Standard antibiotic recommendation for endocarditis 
prophylaxis in procedures involving oral or respiratory 
mucosa is amoxicillin 2.0 g (in children, 50 mgtkg) 1 h prior 
to the procedure. Revised AHA guidelines do not require 
repeat antibiotic dosing several hours later. Cephalexin is an 
appropriate alternative for procedures involving skin only. 
Penicillin allergic patients can be treated with clindamycin 
600 mg (in children, 20 mglkg) at the same timepoints. 

There are no formal guidelines regarding the use of anti- 
biotics in patients with orthopedic prosthetic devices. Pntients 
with joint replacement probably do not need prophylactic 

antibiotics for clean wounds. I£ mucosa is invaded, prophyl- 
axis is appropriate and reasonable in these cases. Consulta- 
tion with orthopedic surgery is appropriate in determming 
whether ahbiotic prophylaxis is necessary. 

Preoperative Antisepsis 
Many surgical preparations are available. Alcohol is 
commonly used for minor clean procedures such as biopsies. 
However, since it has only weak antimicrobial activity, it is 
not recommended for more extensive sterile procedures. 
Chlorhexidine has a broad spectrum against Gram-positive 
and -negative organism, has a rapid onset of activity, 
sustained residual activity, and is nonstaining. Chlorhexidine 
has been reported to cause both ototoxicity and keratitis 
from direct ocular contact. However, this is mainly in 
patients under general anesthesia who cannot respond to 
immediate irritation associated with ocular contact. Betadine 
and all iodine-containing preparations are often irritating 
to the skin, leave a residual color, can be absorbed in very 
premature infants, and must dry before the procedure to act 
as an effective antimicrobial agent. Hexachlorophene should 
not be used on children or pregnant women, because of 
potential neurotoxicity and teratogenicity, respectively. 
Hydrogen peroxide has no significant anliseptic properties, 
and thus it is not suitable for sterile skin preparation. 

If hair must be removed prior to surgery, this should be 
performed in a manner that does not leave open skin (i.e. 
cuts or scratches) which can serve as a conduit for infection. 
Preoperative shaving has been associated with a higher 
rate of bacterial infection secondary to cutting of the skin 
surface. 

Anesthesia 
Anesthetrcs work by blocking sodium influx into neurons 
and preventing depolar~zatlon and blockage of action 
potential. Small unmyelinated C-fibers, which carry pain and 
temperature, are more easily blocked than larger myelinated 
A-fibers, which cany pressure sensation and motor function. 
Local anesthetics are divided mto two group, am~des and 
esters, based on the structural l~nkage between the aromatic 
hydrophobic portlon and the hydrophilic amme end.Amides 
are metabolized by hepat~c microsomal enzymes. Esters are 
metabolized in plasma by pesudochohnesterase and excreted 
by the kidney. The workhorse anesthetic of dermatologic 
surgery is lidocame. Longer-acting anesthetics, such as 
bupivacaine, are also employed for special procedures such 
as nerve and digital blocks. 
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Table 37-- 

In cephalexln 
dicloxacillln 
cilndamycin 
vancomycin 

OraVResplratory rnucosa amoxiciliin 
amplcillin 

'I cllndamycln cephalexln 
azithmmycln/clarithmmycln 

GastmintestlnaVGenitoudnary 
mucosa 
H~gh risk ppaents ampicillin + gentamlcin 

vancornycin + gentamlcln 

Yerate risk patients amoxiclllin 
ampicillin 
vancomycln 

All local anesthetics, with the exception of cocaine and 
prilocaine, cause vasodilation due to relaxation of smooth 
muscle.'Ihis results in ~ncreased surg~cal bleeding and shorter 
duration of action as the anesthesia 1s cleared from the 
surgical site due to vasodilation. Epinephrine, which causes 
vasoconstriction, is often added to local anesthetics ~n order 
to decrease bleeding and Increase duratron of anesthesia.The 
vasoconstrict~ve effect of epinephrine takes 15  min for onset. 
Large amounts of epinephrine are contraindicated in patients 
with hypertension, hyperthyro~dism, and pheochromo&toma, 
and in the dlgits. Ep~nephrine is safe to use in well vascular- 
ized areas, such as the ear, nose, and genitals. 

Sodium bicarbonate (8.3%) can be added (1:10 ratio) 
in order to reduce the pain and burning associated with the 
lower pH of lidocaine. However, sodium bicarbonate can 
reduce epinephrine activlty with time, thus requiring freshly 
mixed preparations on a regular basis. 

'Ihe Issues of maximum dosages are not well documented. 
Maximum dosage of anesthesia has traditionally been 
accepted as 5 mg/kg of 1% plain lidocame and 7 mglkg of 1% 
lidocaine with epinephnne.These numbers have been based 
on old industry-based studies, not found in the medical liter- 
ature. Experience w ~ t h  tumescent liposuction has taught that 
dosages up to 55 mg/kg are well tolerated and safe in certain 
clrnical situations. Bupivacaine has a greater risk of cardiac 
tox~city than lidocaine, because of its longer duration of acbon. 

Allergic reactions to local amide anesthetics are quite rare. 
The metabolite p-aminohenzoic acid (PABA) is responsible 
for ester allergies.?herefore, ester types are rarely used today. 
There is no cross-reactivity between ester and amide classes 
of anesthetlcs.True systemic amide allergy is extremely rare. 
Thorough questlonlng of patients who report allergy often 
reveals a vasovagal reaction or epinephrine sensitivity. 
If local anesthetics use is precluded, intraderma1 injection 
with diphenhydram~ne can he used. Drowsrness can be a side 
effect when large doses of this agent are used. Bactenostatic 
saline, wlth the benzyl alcohol preservative acting as 
the anesthet~c agent, is often suffic~ent to provide brief 
anesthesia needed to perform small pmcedures. 

Topical anesthetics can he effectively used for many laser 
procedures, as well as decreasing pain associated from 

Adds: 2 g; cnlldren: 50 mgikg ora ly 
Ad~lts: 2 g; children: 50 mg/kg orally 
Adults 600 mo: chiloren: 20 molko orallv " -  , 
Ad-lrs:l g; cn'7;ren: 20 mgikg b 
Ad~lts: 2 g; chiloren: 50 mgikg orally 
Adults: 2 g; chlldren: 50 m&g IMAV 
Adults: 600 mo: chlldren: 20 malko orailv - - -  * 
Adults: 2 g; cGidren 50 mg/kg orally 
Adults: 500 rng; children: 15 mgikg orally 

A~LIIs:  2 g + 1.5 mglkg IMIiV 
Cnl.dren: 50 mgikg + 1.5 mgtrng IMIIV 
Adults: 1 g IV < 1.5 mg/kg IM/IV 
Children: 20 rnolko IV + 1.5 moko lMlN - 
A ~ L  1s: 2 g: chid&: 50 m&kg oraly 
Ad~lts: 2 g: ch'ldren: 50 mglkg IMIIV 
Adults:l 4: children: 20 maka IV 

pinpricks of local anesthes~a. Eutect~c mixture of 2.5% 
lidocame and 2.5% prilocaine is one such agent. In addition, 
there are numerous lidocaine-containing products on the 
market. Prilocaine-induced methemoglobinemia has been 
reported in children due to the Increased systemic absolp- 
tion of pr~locaine with certain topical products. All agents 
are applied thickly for about an hour prior to the procedure. 
The level of anesthesia obta~ned with these topical agents is 
often inconsistent. 

Equipment 
The cho~ce of instruments and suture depends on the 
procedure being performed. Most simple, in-office biopsies 
are performed in a "clean" rather than sterile manner, and 
require minimal instrumentation. More complex excisional 
and reconstmctive surgery is generally performed with sterile 
technique and employs a surgical tray with a wider range of 
instruments (Box 37-2). For pmcedures requiring sutures, 
absorbable material 1s used for deeper, layered closures, 
whereas surface sutures are generally nonabsorbable or fast- 
absorbing (Box 37-3). The large number of suture choices 
relates to both the type of procedure performed and 
anatomic location treated. Choices include absorbable and 
nonabsorbable, synthetic and nonsynthetic, monofilament 
and bnided.Al1 have appropriate applications and a detailed 
discuss~on 1s beyond the scope of this chapter. In general, for 
procedure requiring buried suture, a synthetic braided suture 
is the standard cho~ce. The 50% tensile strength for this 
class of suture is about 3 months.Addit~onally, they are less 
palpable under the skin. For procedures on the trunk and 
extremit~es (i.e. areas under tens~on), a monofilament absorb- 
able suture may be a better choice as the fensile strength 
may last for a greater length of time.The thicker skin in these 
areas may hlde the palpability of t h ~ s  class of suture, making 
it more acceptable to patients. Epidermal approximation 
in more delicate areas is more appropriately closed with 
smaller 5-0 or 6-0 sutures.Absorbable sutures (i.e. gut), may 
be considered in sensitive areas where suture removal 
may be painful or difficult (i.e. eyelids) and children. Facial 
sutures are often taken out in 4 to 7 days to decrease the 
chance of forming track marks from epitheliazation of the 
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a HSs AF, amkin RC: Antibiotic prophylaxis in dermatologic 
Box 37-2 Cutaneous surgical instruments and supplie! sumerv. J Am Acad Dermatol 1995;32:155. 

Scalpel handla (flat No 3) 
Blade (No 15) 
Needle holder (appropriate size) 
Sharp curved Iris scissors, tissue cutting scissors 
Blunt undermining scissors 
Skin hook (dull tipped, 2-4 prong) 
Hemostats 
Forceps (1 x 2 teeth, with suture platform) 
Skin preparatory sorub In sterile bash 
Sterile towels 
Sterile gauze and cotton-tipped swabs 
Hyfrecator cover 
Suture 
suture scissors 
Blade remover 

Box 37-3 Examples of common skin suture material 

sorbable 
Gut (chromic, plain) misted 
Poiyglycolic acid (Dexon? braided 
Poiygalactln 91 0 (Vcrylq braided 
Polvdioxanone fPDS'@l monofllamer 
~olhr imetn~ ylane cahona~e (Maxonq monolilamenl 
Poi,~Iecaorone 25 f~onocrvl@l monofilament 
~iy&me) 631 (Bioiyn? - monofilamer' 

onabsorbable 
Silk (braided) 
Nylon (Ethilone, Dermalonq monofilament 
Nylon (Surgilonm, Nuroion? braided 
Polypropylene (Proiene*, Surgipro? rnonofllament 
Polyester (Ethibond*. Mersilenee, braided 
Dacron? 
Poiybutester (Novafil? monofilamer 

suture puncture site, whereas sutures on the scalp, neck, 
and body are often left in for 2 weeks. Running subcuticular 
sutures can be left in for 3 weeks to add tensile strength to 
wounds without the risk of track marlcs. 
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thinner status by intraoperative visual inspection. Plast 
Reconstr Surg 2002;110:96. 

BIOPSIES 
When performinga skin biopsy, the clinician should consider 
the lesion, reason for biopsy (e.g. diagnostic versus cosmetic), 
and site. Shave biopsies can range from a superficial scissor 
snip of an epidermal growth to deep shave excisions of 
papillary dermal processes. Punch biopsies are most often 
used fur dermal lesions, sampling deeper than shave biopsies, 
but requiring sutures. Excisional biopsies remove an entire 
clinical lesion and are the biopsy of choice for pigmented 
lesions suspicious for melanoma. Incisional biopsies remove 
a portion of a clinical lesion and are often performed on 
larger plaques or patches when an excisional biopsy is not 
cosmetically acceptable or  ieasible. A wedge biopsy is a 
deep incisional biopsy that can sample pathologic tissue and 
adjacent normal tissue, and is especially useful for pathologic 
diagnosis of certain inflammatory conditions (e.g. 
panniculitis, fasciitis). 

Shave biopsies are best suited for pedunculated, papular, 
or  othe~wise exophytic lesions. However, using a deep or 
rolled shave, samples can also be obtained of macular or 
indurated lesions, provided the necessary histologic changes 
reside in the epidermis or papilla~y dermis. Infiltration of 
local anesthesia distends and elevates the lesion, increases 
skin turgor, affords greater resistance to the blade, and 
facilitates undercuttine the lesion. Using either a 15 blade - 
scalpel or a razor blade, which can be flexed to achieve the 
desired depth, a horizontal incision is made and the lesion 
removed with sweeping strokes (Fig. 37-1). Hemostasis is 

Fig. 37-1 Shave 
blopsy, lesion 1s 
plnched up with 
thumb and finger 
and biopsy 
performed with 
sweeping strokes. 



1 Fig. 37-2 Punch biopsy. A, Lesion to be removed. 6, Skin 
stretched perpendicular to relaxed skin tension lines and punch 
inserted with twistino motion. C. Soecirnen is carefullv orasoed i and removed. D, ~Gultant ell~~tkcal defect. E. sutures & place 

easily attained with 35% aluminum chloride solution. Sharp 
scissor excision is a variant of shave excisions and is best 
suited for pedunculated lesions. 

The dennatologic punch is commonly used for both exci- 
sional and incisional biopsies (Fig. 37-2). When performing a 
punch biopsy, the skin should be stretched perpendicular to 
the relaxed skin tension lines.The elliptical wound resulting 
from the release of the tension can besuture closed in a linear 
fashion without redundancy or puckering associated with 

circular wounds.The punch is placed on the skin perpendicular 
to the surface. While applying gentle pressure, it is rotated 
back and forth and advanced to the hub. The specimen is 
carefully grasped to avoid crush artifact and the base is cut. 

Narrow hole extrusion is a surgical technique that uses a 
punch biopsy to make a small cutaneous portal through 
which larger benign growths (e.g. lipoma) can be extruded 
(Fig. 37-3).This technique allows the evacuation of large sub- 
cutaneous growths with a relatively small surface incision. 
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. . .qg. 37-3 Narrow hole extrusior. -. . ., . ...... . of Ihpoma. E ,  . _.__ .. ..r....-. -, -. 
through narrow hole. 0, Entire lipoma removed. 

CRYOSURGERY 
Crvosur~ew is used for the treatment of numerous benign, - .  - - 
premalignant, and malignant skin lesions. This modality is 
extensively used by almost every dermatologist owing to its 
ease of use, cost-effectiveness, and versatility. Postoperative 
wound care is relatively simple and complications are 
infrequent. Although a number of ciyogens have been used 
(including ethyl chloride, C02, and NO), liquid nitrogen, 
with a boiling point of -195.6' C, is most widely utilized. 

The mechanism of injury in cryosurgery is the result of 
multiple factors, including mechanical damage to cells 
resulting from intra- and extra-cellular ice crystal formation, 
exposure to high electrolyte concent~litions in surrounding 
nonfrozen or thawing fluid, recrystallization patterns during 
thaw, and ischemia caused by vascular stasis and damage. 
Rapid freezing causes intracellular ice crystals which are 
more destructive than the extracellular crystals formed during 
slow freezing.Tissue damage is maximized with a slow thaw 
time, which causes increased solute gradients and greater cell 
destruction. Multiple freeze-thaw cycles can further increase 
damage to the target lesion. 

There are several techniques for cryosurgery. The 
simplest is the use of a cotton-tipped applicator. Varying 
the amount of pressure applied and the length of contact 

by the applicator to the slcin can control the depth of freeze. 
Additionally, the volume of liquid nitrogen can be increased 
or decreased by adding or removing cotton from the 
applicator tip. As viruses have been shown to survive in 
liquid nitrogen, cotton-tipped applicators should never be 
reintroduced to the storage container. Rather, a small 
amount of liquid nitrogen should be  transferred to an 
individual container and discarded after use. 

Spray application is one of the most commonly used 
methods of ciyosurgery. This technique uses a hand-held 
liquid nitrogen spray unit with an adjustable nozzle to vary 
the size of the stream delivered. An insulating cone or a 
disposable otoscope speculum can be used to focus the 
delivery of liquid nitrogen, resulting in a deeper freeze and 
finer control (Fig. 37-4). 

Basal cell carcinomas (BCCs) can effectively be treated 
with cryosurgery. Freezing to reach a target temperature of 
approximately -50' C, as measured by a thermocouple, is 
appropriate for management of these tumors.This translates 
to a thaw time of approximately 60 seconds, with a freeze 
margin of approximately 5 mm (fig. 37-5). It is important to 
recognize that the pain associated with such treatment 
requires local anesthesia. In a review of published data, 
Kokoszka et al found a recurrence rate of less than 10% for 
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1 Fig. 37-4 A, 

Cryopiate with 
multiple sized 
openings. B, 
Disposable 
otoscooe suecuium 

1 with tip cut'off. 

Fig. 37-5 Cryosurgery. A, Basal cell 
carcinoma on the postenor helix. B, 
Cryosurgely to neoplasm. C, 1 week later 
with necrosts and ~loughmg of treatment 
area. D, Final result several months later. 

primary small, noninflltrating 6.e. superficial and nodular) 
BCC heated with cryosurgery. Some have suggested that 
initially treating the tumor with curettage,following this with 
cryosurgery with a 1-min thaw time, can lead to cure rates 
consistent with curettage and electrodessication. 

Side effects of cryosurgery are similar to other ablative 
procedures (i.e, curettage and electrodessication), and 
include blistering, cmsting, pain, a 3- to 4-week healing 
period, and scaring. As melanocytes ape more susceptible to 
thermal damage than keratimcytes, hypop~gmentation can 
often be seen, especially in individuals w ~ t h  darker skin 
tones. While pigment alterations are more frequently seen 
with longer freeze-thaw times, these changes can he observed 

even with very brief treatment cycles, A self-limited 
hypeplastic or pseudoepithel~omatous healing response 
may occur approximately 2 to 4 weeks after freezing, Nerve 
injury can occur during cry0surgery.Anatomic locations with 
superficial nerves (e.g. lateral aspects of the fingejs, ulnar 
gcoove of the elbow, pre- and post-auricular skin) are 
especially susceptible to t h ~ s  complication. Techniques to 
Iimit this risk include tenting the skin up and away from the 
nerve, ballooning the skin with lidocaine, or sliding the skin 
back and forth over the underlying fascia during treatment. 
Alopecia can occur when treating hair-bearing areas. 
Both atrnphie and hypertrophic scars can be seen followiug 
cryosurgery. 
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overall recurrence rare 01 LL.Y %, our mts was reaucea to 3 70 
Kokoszka A, Scheinfeld N: Evidence-based review of the use when 11msted to noninfiltrative carcinomas of less than 1 cm. 

of cryosurgery m treatment of basal cell carcinoma. Dermatol H~gh-risk sltes (nose, paranasal, nasal-labial groove, ear, 
Surg 2003;29:566. chin, mandibular, and peri-oral and -ocular areas) had an 

Nordin P: Curettage-cryosurgery for non-melanoma skin cancer overall recurrence rate of 17.5%, but a more acceptable 5% 
of the external ear: excellent 5-year results. Br J Dermatol recurrence rate was achieved when treatment was limited to 
1999;140.291. les~ons of less than 6 mm. 

CUREl-rAGE 
The curette has long been a standard tool in the derma- - 
tologlst's surgical armamentarium. This lnund, semi-sharp 
knife is available in sizes from 0.5 to 1 0  mm, allowing for the 
removal of a variety of lesions. Since it is not as sharp as 
a scalpel, the curette does not easily cut through norma1 
epidermis and will not enter the dermis.Therefore, it is best 
suited for use on soft or friable lesions, such as warts, 
seborrheic and actinic kelatoses, the papules of molluscum 
contaglosum, or selected basal and squamous cell carcin- 
omas.The proper selection of lesion, its location, and the size 
of the curette, combined w ~ t h  the surgeon's technique, all 
play a role in both the therapeutic and cosmetic outcome. 

The skin should be stabilized with the nondom~nant hand 
whlle the curette is held like a pencil. Curettage should be 
performed ~n a centripetal manner (from the outside in) ' 
to avoid strlpplng sun-damaged slcln and creating a larger 
wound. To ensure complete excis~on, curettage should be 
performed in multiple directions to produce symmetrical 
wound margins.A large curette is used for initial debulkmg, 
followed by a smaller curette to remove any residual foci or 
extensions. Curettage is complete when the "gritty," film 
sensation of normal derm~s is felt and slight punctuate 
dermal bleed~ng occurs. 

Curettage, combined with electrodessication (C&E), is 

In add~tion to size and anatomic location, the histologic 
subtype is an important Etctor in the effectiveness of C&E 
Infiltrative and micronodular carcinomas are not appropriate 
for C&E, while it is a therapeutic option in superficial and 
nodular subtypes. SCC in situ may be appropriately treated 
with C&E, while invasive SCC would not be amenable to 
this modality. 

There is little agreement regard~ng the requisite number 
of cycles of C&E. Indeed, treating all lesions identically with 
a particular number of cycles may lead to overtreatment 
of some lesions and undertreatment of others. In general, 
accepted therapy employs three cycles to treat most 
malignant lesions. However, smaller superficial malignancies 
may be treated with fewer cycles; the rational is to improve 
cosmetle outcome, while still achieving acceptable cure rates. 
Nonetheless, the success of C&E relies on the operator's 
ability to identify by feel and appearance the tlssue to be 
ablated. Kopf et al demonstrated that physician experience is 
an important factor in the cure rate of carcinomas treated by 
C&E, with residents having a higher rate of recurrence as 
compared to attendings. Finally, C&E should be replaced by 
exc~sion if curettage extends into subcutaneous tissue. As 
such, leslons that have been biopsied using a punch whlch 
has extended into the subcutaneous fat, may be less 
amenable to C&E. 

wed for the treatment and squamOus Goldman G: The current status of curettage and electrodeslcca- 
carcinomas (SCC) (Fig. 37-6). Sllverman et a1 reviewed the +in, nPmltn, clln 7nn3-9n.clfiO .,-. . -- . . - . . -" ". 

rates primary BCC treated with C&E Over a 27-year Kopf AW, et al: Curettage-electmdeslccation treatment of basal 
penod at New York University. This experience stratified cell A E ~  ~~~~~~l 1977:173:439, 
low-, m~ddle-, and high-risk anatomic locations and the risk Sheridan AT, nawber ~ p :  Curettage, electmsurgery and skin 
of recurrence following C&E of primary BCC. Low-risk cancer. Australas J Dermatol 2000;41:19. 
anatomic sites (neck, tmnk, and four extremities) had a Silverman MK, et al: Recumnce rates of treated basal cell 
5-year recumnce rate of 3.3%. Middle-risk sites (scalp, carcinomas. Part 2: Curettage-electrodesiccabon. J Dermatoi 
forehead, pre- and post-auricular, and malar areas) had an Surg Oncol 1991;17:720. 

Fig. 37-8 Ourenage and ermessIcanon. A, Gurenege of squamnus cell carcinoma in situ. 6, Electroaessl@aatlon rmmedrateiy lollowlng. 
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ELECTROSURGERY 
Electrosurgery comprises a variety of surgical techniques, 
applications, and  apparatus. In general, th;: tissue effeit is 
created by heat delivered to 01 generated in the tissue as a 
result of an electrical current. Some form of electrosurgery a 
routinely used by dermatolog~sts for destmctlon, hemostas~s, 
excisions, and cosmet~c procedures. An understand~ng of the 
different modahties and their applicat~ons can improve the 
surgical outcome (Fig. 37-7). 

Electrocautery 
Electrocautery is most often performed today with battery- 
powered, hand-held, disposable unlts. Direct current is 
passed through a metal treatment tip. Res~stance to the flow 
of current causes heat to he generated, which can be adjusted 
by the intensity of the current. Hemostasis is achieved by 
direct heating of the tissue; no electrical current passes 
through the pahent.As such, this device may be considered 
in patlents w ~ t h  implantable devlces sensitive to electric 
current. 

Electrodesiccation, Electrofulguration 
Electrodesiccatlon (from the Greek desszcnte, meaning "dry") 
and electrofulgurat~on (from the Greek fulgur, meaning 
"lightning") represent the most commonly employed uses 
of electrosurgery in dermatology. In electrodesiccation, the 
electrode tip is in contact with the t~ssue; with electm- 
fulguration, a 1- lo 2-mm separation between the t ~ p  and the 
tissue produces a spark. Electrodessicat~on causes a deeper 
wound, wh~le  electrofulguration is more superficial. 

A highly damped (decreas~ng amplitude) waveform is 
produced, of h~gh  voltage and low amperage produced by 
a spark-gap generator. As t h ~ s  1s a monoterminal current, a 
ground~ng electrode on the patlent is not required. Electro- 

Hg 57-7 Elecirosuraew waveform 

desiccat~on/fulguration produces superficial destruction as 
the carbon~zation on the treated surface limits damage to 
deeper tlssue. 

Th~s  type of electrosurgery has numerous applicat~ons in 
the daily practice of dermatology. Superficial, small dermal 
tumors, such as syringomas or  seborrheic keratoses, may he 
treated withelectrodesiccation. Insertion of the fine epilating 
needle Into the tumor is followed by the appl~cation of low 
current until a surface bubbl~ng occurs-The small amount of 
char is then removed with a curette, result~ng in a smooth 
surface appearance. In addition, skin tags, warts, and 
fine telangiectases may all be effectively removed by this 
technique. Electrodesiccation or  fulguration 1s commonly 
employed in treatment of many BCCs and SCCs (see above 
section on curettage). It is also useful in excisional surgery 
to obtain hemostasis. The field must be dry, since the 
destruction by t h ~ s  current is superficial and will not be 
transmitted through blood. 

Electrocoagulation 
Electrocoagulation employs moderately damped current 
wlth a lower voltage and higher amperage. The patient is 
incorporated into b~lerminal circuit. Electrocoagulation 
causes greater tissue damage and deeper penetration than 
electmdesslcation or electrofulgurat~on. 

Electrosection 
Electrosection employs an undamped, low-voltage, high- 
amperage current in a biterminal fashion. This techn~que 
has the advantage of cutting with simultaneous hemostasis. 
As such, it is used for bloodless excisional surgery of 
protuberant masses and growths, such as rhinophyma.There 
is vaporization of tissue with little heat spread. Care must 
be taken with this technique, as maintaining an apptopriate 
depth can be difficult given the ease with wh~ch the device 
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sions can be produced with minimal trauma to surrounding 
tissue and excellent hemostasis. Various handpiece attach- 
ments, including scalpels, needles, wire loops, and balls, can 
further adapt the instrument to the specific procedure. 

Care must be taken when using electrosurgery in a patient 
with a pacemaker or implantable cardioverter-defibrillator, 
especially if the procedure is performed within a few centi- 
meters of the device. Although modem devices are better 
shielded and less likely to respond to external electrical 
interference, it is always prudent to deliver current in short 
bursts of less than 5 s. Additionally, consideration should be 
given to the use of electrocautery (heat only, no electrical trans- 
mission) or a bipolar device (current transmitted between 
two tips) when treating these patients. Yu et a1 recently 
reviewed the use of electrosurgery in patients with cardiac 
devices and offer a complete discussion of the subject. 

Afetzon M, Millrnan 8: Excision of rhinophyma with high- 
frequency electrosurgery. Dernlatoi Surg 2002;28:735. 

El-Gamal HM, et al: Electrosurgery, pacemakers and ICDs: a 
survey of precautions and complications expen'enced by 
cutaneous surgeons. Dermatol Surg 2001 ;27:385. 

LeVasseur JG, et al: Dermatologic electmsurgery in patients with 
implantable cardioverter-defibrillators and pacemakers. 
Dermatol Surg 1998;24;233. 

Rex J, et al: Surgical management of rhinophyma: report of eight 
patients treated with electrosection. Dermatol Surg 2002: 
28:347. 

Wagner RF Jr: Medical and technical issues in ofice electrolysis 
and thermolysis. J Derrnatoi Surg Oncol 1993;19:575. 

Yu SS, et al: Cardiac devices and electromagnetic interference 
revisited: new radiofrequency technologies and implications 
for dermatoiogic surgery. Dermatol Surg 2005;31:932. 

EXClSlONAL TECHNIQUE 
The fusiform or ellintical excision is the workhorse proce- 
dure used to treat invasive skim cancers as well as benign skin 
lesions needing extirpation (Fig. 37-8).The basic principle of 
the fusiform ellipse is excision of a specimen oriented with 
its longest axis along skin tension lines and its width not 
exceeding one-third of its length. The ellipse can be curved 
in a crescentic or "lazy-S" pattern to better align the final 
scar with skin tension lines. If performed with the correct 
dimensions (usually length-to-width ratio of 3:l) and a 30" 
angle at each pole, standing cutaneous cones at the two 
extremes of the excision is generally avoided. Standing 
cutaneous cones represent excess tissue bunching at the 
poles of a skim closure and should be "sewn out" or excised 
by triangulation or M-plasty if needed. Undermining, using 
sharp or blunt dissection of the skin from underlying sub- 
cutaneous tissue, reduces wound tension and creates wound 
edge eversion. 

SKIN FLAPS AND GRAFTS 
Cboosine whether to close a wound bv linear closure. local - - 
skin flap, s k ~ n  graft, or allow it to heal by second intent~on 
can be complex. Im~or tant  considerations jndude patient 
concerns, local tissue movement, consideration of adjacent 
anatomic structural preservation and function, and cosmetic 
outcome. 

aecona lnrenrron 
Years ago, second intention healing was common and 
accepted. In the current medical climate, patients desire 
more cosmetically elegant reconstruction. As there is 
contraction in wound healing, wounds that are adjacent to a 
free margin may result in a pull and distortion. This may 
effect surrounding anatomic structures (i.e. pull on a nasal 
rim or eyelid). The wounds may heal with hyperlrophic or 
pigmentary changes. However, there are areas and situations 
where allowing a wound to heal by second intention is 
appropriate. These include superficial wounds in concave 
areas (i.e. medial canthus, concha1 bowl, and junction 
between the nose and cheek) or certain cIinical situations, 
such as elderly or frail patients without cosmetic concerns. 
Wound care is simple and postoperative restrictions are 
minimized. 

Flaps 
Local skin flaps are geometric segments of tissue contiguous 
with a skin defect that are advanced, rotated, or transposed 
to close a wound.Advantages of flaps include better approx- 
imation of skin texture and color, hidmg incision lines, 
redirecting tension vectors, and covering exposed cartilage 
and bone. Flap survival is based on the preservation of the 
random blood supply along the pedicle. It is important to 
consider both the primary movement of the flap (the actual 
movement of the flap into the defect) and secondaly move- 
ment (movement of surrounding tissue in reaction to the flap 
movement) (Fig. 37-9). 

An advancement flap moves almost entirely in one linear 
direction Fig. 37-lO).Variations of this flap are often named 
by the appearance of the final defect and are frequently 
termed the 0-T, 0-L, 0-Y, and island pedicle flap (Fig. 37-11). 
The rotation flap is often used to close large defects when 
there is insufficient tissue laxity (Fig. 37-12).The flap has the 
advantage of good survival secondaly to the large pedicle 
and the ability to borrow skin from a great distance. A 
back cut can be used to reduce pivotal restmint and provide 
greater tissue movement, but may compromise the vascular 
pedicle. Variations include 0-Z  (Fig. 37-13) or dorsal nasal 
rotation flap (Fig. 37-14). Advancement and rotation flaps 
are best described as sliding naps which are pulled into 
position over the primaly defect in either a linear (advance- 
ment) or arcnate (rotation) manner.Tension vectors resulting 
from this pulling action are directed 180" back in advance- 
ment flaps or along the arc of rotation in reverse fashion for 
rotation flaps. 

In the case of the transposition flap, the flap in elevated, 
transposed over intervening tissue, and sutured into the 
primary defect (Fig. 37-15). The tension vector is directed 
across the closure of the secondary defect (i.e. the area 
originally occupied by the flap), and thus is a useful flap to 
redirect the wound tension.The prototype of this flap is the 
rhombic flap Fig. 37-16). Other examples include bilobed 
flaps, nasolabiallmelolabial flaps, banner flap, Z-plasty, and 
Webster's 30" flap (Fig. 37-17). 

Choice of a particular type of flap must take multiple 
factors into consideration, including location of defect, avail- 
ability of tissue movement, surrounding structures, effects of 
tissue movement, and blood supply. Full discussion of flaps is 
available in multiple referenced texts and decisions regarding 
their use requires appropriate and extensive training. 
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Flu. 37-8 Ellipt~cal excaion. A, Elilpse 19 desbned along relaxed skin tensron lines w~th a 3:l length-to-width ratio. 8, Incision made mto 
subcutaneous tissue. C, Removal using tisSUescissors in even plane D, Blunt undermining of skin edges using skin hook. E, Buried 
mtmupted tenson-bearing absorbable sutures placed. F; Epidermal approximation using nonabsorbable runnlng subcut~cular sutures, with 
interruption in centerof wound for easler removal. 
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Fig. 37-9 Diagrams of flaps. 

Fig. 37-10 Slngle arm advancement flap 
A, Advancement flap designed on nasal 
sidewall. B, Final wound closure. 

Fig. 37-11 Island pedlcle flap. A, Island pedlcle fiap designed. 8, Final wound closure. 

Skin Grafts 
Skin grafts are employed when primary closure or flap 
closure is not an available option. By definition, a graft is 
completely excised from the donor site and 1s devitalized 
(1.e. no intrins~c blood supply). Success 1s pred~cated on the 
reattachment OF vascular supply to the graft from the defect. 
Grafts offer the advantage of less local scaring as compared 
to local flaps. However, the lack of color and texture match 
due to the remote donor locat~on of grafts is a potential 
disadvantage. 

Grafts can be categorized as full, split, and composite. 
Choice for using each of these depends on the depth of the 

defect, vascular supply, and concern of recurrence of skin 
cancer. Full-thickness skin grafts have a full dermis and are 
the most common grafts used in dermatologic surgery. The 
graft is defatted, trimmed to fit the defect, anchored in place 
with peripheral and bast~ng sutures, and secured with a 
tie-over dressing (Fig. 37-18). 

Spl~t  thickness s k ~ n  grafts have only a partial derm~s and 
are useful for cover~ng large areas or for unproved surveil- 
lance in tumors with a high rlsk of recurrence (Fig. 37-19 and 
37-20). In comparison to full-thickness skin grafls, they have 
a higher rate of survival, shorter healing time, do not reqwre 
repalr of the donor site, and are a good cho~ce for poorly 
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Fig. 37-13 0-Z 
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vascularized areas. Ilowever, they have a higher degree of 
contraction and provlde a poorer cosmetic match 

Composite grafts most commonly consist of skin and 
underlying st~ucture (i.e. cartilage) and are predominately 
used to repair such wounds as full-thickness alar rim defects. 
These grafts have an increased nutrient requirement and thus 
are more likely to fail. Free cartilage grafts can be used for 
reconstruction of the ear, and nasal ala or  tip. 

MOHS MICROGRAPHIC SURGERY 
Frederic Mohs initially developed this technique at the 
University of W~sconsin in the 1930s. The original technique 
used zinc chloride paste to fix tissue in vivo followed by 
sureical excision. Drs Theodore Tromovitch and Samuel u 

Stegman modified this in the 1970s to a fresh-frozen tissue 
variant which continues to be used today. While the basic 
surgical principles in Mohs micrographic surgery are similar 
to those used in standard excision, there are unique 
challenges encountered with Mohs surgery. A complete 
understanding of pathology, anatomy, cutaneous oncology, 
advanced surgical reconstruction, and management of 

surgical complications are critical to a successful patient 
outcome.Any dermatologist performing Mohs micrographic 
surgery should be well trained in this technique and all the 
surrounding challenges of surgical and post-operative care. 

Mohs micrographic surgical excision is a tissue-sparing 
technique that employs frozen-section control of 100% of 
the surgical margin. This evaluation of the entire surgical 
margin using horizontal sections (not vertical as used in 
standard sectioning), combined with precise mapping, allows 
for the highest cure rate of cutaneous neoplasms (Fig. 37-21). 
In addition, the sparing of no~mal  adjacent tissue can improve 
cosmesis and decrease the risk of functional defects in a 
sensitive anatomic 1ocation.Any tumor that has a contiguous 
growth pattern would be a candidate for Mohs micrographic 
surgical excision. 

There are multiple indications for Mohs micrographic sur- 
gical excision (Box 37-4, Fig. 37-22). Mohs surgery provides 
cure rates of 99% for primary and 95% for recurrent BCCs. 
SCCs on the skin and lip treated with Molls surgery have 
a 5-year recurrence rate of 3.1% (vs 10.9% for other 
modalities). SCC on the ear treated with Mohs surgery 
had a 5-year recurrence rate of 5.3% ( ~ ~ 1 8 . 7 %  for other 
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modalities). Locally recurrent SCC also had a reduced recur- 
rence rate when treated with Molls surgery as compared to 
other modalit~es (10% vs 23.3%). Other tumors which can 
be successfully treated by Mohs surgery include dermato- 
fibrosarcoma protuberans, atypical fibroxanthoma, and 
microcystic adenexal carcinoma. Mohs m~crographic surgical 
excision of melanoma continues to be debated. Bricca et al 
demonstrated comparable 5-year local recurrence rates, 
metastasis rates, and disease-specific survival rates in  head 
and neck melanomas treated w ~ t h  Mohs m~crographic 
surgery as compared to standard excision. 

Bariow RJ, et al: Mohs' m~crographic surgery using frozen 
sections alone may be unsuitable for detect~ng single atypical 
melanocytes at the marglns of meianoma in situ. Br J 
Dermatol2002;146:290. 

Bncca GM, at al: Cutaneous head and neck melanoma treated 
wlth Mohs micrographic surgery. J Am Acad Dermatoi 2005; 
52.92. 

Davis JL, et al: A comparison of Mohs m~crographic surgery and 
w~de excislon for the treatment of atyplcai fibroxanthoma. 
Dermatol Sulg 1997;23:105. 

Gloster HM Jr, et al: A comparison between Mohs micrographic 
surgery and wide surgical excision for the treatment of 
dermatofibrosarcoma protuberans. J Am Acad Dermatoi 
1996;35:62. 

Nouri K, at al: Mohs micrographic surgery for dermatofibro- 
sarcoma protuberans: University of Miami and NYU 
experience. Dermatol Surg 2002;20:1060. 

Rowe DE, et ai: Prognostic factors for local recurrence, 
metastasis, and survival rates in squamous cell carcinoma of 
the skin, ear, and lip. implications for treatment modality 
selection. J Am Acad Dermatoi 1992;26:976. 

Rowe DE, et al: Mohs surgery is the treatment of choice for 
recurrent (previously treated) basal cell carcinoma. J Dermatol 
Surg Oncol 1989;15:424. 

Rowe DE, et ai: Long-term recurrence rates in previously 
untreated (primary) basal cell carcinoma: implications for 
patient follow-up. J Dermatol Surg Oncoi 1989;15:315. 

Snow SN, et al: Darmatofibrosarcoma protuberans: a report on 
29 patients treated by Mohs micrographic surgery with long- 
term follow-up and review of the literature. Cancer 2004; 
101 :28. 

Wiidemora JK, et al: Mohs surgery for malignant eccrine 
neoplasms. Dermatol Surg 2004;30:t574. 
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Fig. 37-15 Diagram of flaps. 

PHOTODYNAMIC THERAPY 
Photodynamic therapy (PDT) involves the activation of a 
photosensitizer by visible light in the presence of oxygen, 
resulting in the activation of reactive oxygen species, which 
selectively destroy the target tissue. 

The first requirement for PDT is delivery of either a 
systemic or topical photosensitizing drug. Systemic photo- 

Fig. 37-16 Transposition flap. A. Rhornbic flap designed and 
incised. 8, Flap is moved into positlon. C, Final wound closure 
(Photographs courtesy of Christopher 6 Zachary, MD) 

sens~tizing molecules are large, lipophilic molecules that 
require intravenous administtation to reach the target site. 
One of the major disadvantages of these systemlc drugs 
is the prolonged period of phototoxic~ty. Exatnples include 
porfimir sodium and hematoporphyrin der~vative. The 
benzoporphyrin derivative monoacid ring A (verteporfin) 
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has a shorter period of photosensitivity rutlrralsu ru - :, ,,,, 
other system~c agents. 

Topical agents offer the advantage of limiting photo- s; 
sensitivity to only the application site and have become -;kr3 
widely used in dermatology Delta-am~noIevulinic acid -I 

--I (ALA) is applied and left on the skin for a suffic~ent period 
of time to allow for accumulation wlthin the target cells. xe - 
ALA is subsequently converted to the photosensitizer proto- L r n i  porphyrin IX (PpIX), whlch can then be stimulated ihmugh 
the controlled use of a light source. Tumor cells are thought 
to be selectively targeted hy increased penetration of ALA .- 
@ The Llndberg flap 

Fig. 37-19 Wadc blade. Hand-held blade With varlous s~zed guards 

ez 

can be u s d  to obtaln split lhickness skin grafls of desired th~clmess. 

b 

C f c 

@ The modifloations of Defourmental 

b b d  c./ 
C C I 1 0 The Wehster 30'modiflcation of the rhomblc flap I I 
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Fig. 37-20 Harvesting of split thickness skln grafl. Mastold 
process is an excellent source. Halr wlll regrow at donor site and 
htde the wound. Hairs remaining in the graff are above the level of 
the bulb arid w~ll not penist once the grafl takes. 

Fig. E3-I7 Dlagram of flaps. (Photographs courtesy of Chtistopher B Zachary, MD) 

FLg. 37-la Full thickness skln graft. % Mohssurgery defect. Pmxlrnity to eye and concern for pull on lower 11d make i 
full-thtckness skin graft an approprtate dosura choice. B, Flnal wound closure. 



Fig. 37-21 A diagram of the Mobs Surqey process 

Fig. 37-22 W-ZOW of the face. 

Box 37-4 Indications for Mohs surgery 

I Recurrent or incompletely excised non##&oma@@ 
cancer 

I Tumors with aggressive histologk S~btypes (1.e. InKtrai 
morpheaform, micro nod^ ar, perivascu.ar or perineural 
involvement) 
Tumors with poorly defined clin~cal margins 
High-risk location >0.4 cm (H-zone of the face, eyes, ,. 
nose) 
Large tumors 61.0 cm on face; 2-2.0 cm on trunk or 
extremities) 

rn Cosmetically and functionally important areas, includin~ 
genltal, anal, perianai, hand, foot, and nail units 
Tumors wsing in immunosuppressed patients 
Tumors arising in previously Irradiated skin or scar 
Genetic conditions with increased risk of neoplasms 
0.e. basal call nevus syndrome or xeroderma pigmento: 

intense pulsed light devices, and an incoherent light source 
can be used. Red light uses the 630-nm peak or PpIX as its 
targat, and has a deeper penetration, ~ M c h  is applrrpriate 
for dermal processes. Blue light targets the 417-nm peak and 
has a more. superfic~al penetration, making it an applwpriate 
choice for the treatment of epidermal lesions like act~nic 
keratoses. 

F o l l d n g  absorption of light, the photosens~tizer is 
converted from a stable ground state to a short-lived excited 
triplet state, which may then be converted to a longenlived 
excited triplet state. The excited tnplet state electrons 
interact with tissue oxygen, creating singlet oxygen. Singlet 
oxygen causes oxidative damage to cellular membranes 
(i.e. mit~chdndria and other cellular organelles) and direct 
cell death, the key mechanism of action in topical PDT. 
This entire process occurs in the course of microsecorrds. In 
comparison, PDT using systemic photosensitizers predom- 
inantly causes destruction of target sites via vascular injury 
that leads to tissue ischemia. 

Actinic Keratosis 
Numerous studies have demonstrated the efficacy of PDT 
in the treatment of actinic ketatoses. Acral lesions do aot 
appear to respond as well to PDT as facial bsions. Several 
studies have demonstrated that a topiml ALA applied for 1 4  
to 1 8  h, followed by activation with a variety of light sources 
is an effective tteatment of actinic kenloses on the scalp and 
face. Touma et al showed that short incubation periods of 
1 to 3 h with ALA may be an effective protocol for the treat- 
ment of actinic keratoses, vastly improving the convenience 
of this theraav. ICurwa et al demonstrated sim~lar reduction 

m- in dorsal a c i h c  keratoses with a si~gle ALA PDT and red 
Irght treatment as compared to a 3-week c o u w  of twtce a 

through the abnormaI epidermis overlying the tumor cells. 
In addition, the iron-deficient, rapidly proliferating tumor 
cells have an increased production of PpIX as compared to 
normal epidermal tens, resulting in selectfve photosensiti- 
vity and damage to the tavget site Methyl aminolevulinate 
(inALA) is also used as a topical photosensitizing agent. 
Gentle scraping or curettage prior to application is per- 
formed to innease penetration. Once absorbed, mALA is 
converted to ALA w~thin the target tissue. 

The second requirement of PDT is an appropriate light 
source to activate the photosensitizer. The light source must 
match the absorption peak of the photosensitizer. Lasers, 

diy topical 5-fiuomura&l (5-FU) (70% vs 73% reduction). 
mALG may offer several advantages over ALA, including 

improved skln penetration due to its inheased lipophific 
quality, greater selectivrty for neoplastic cells, and poss~bly 
less pain and discomfort associated with treatment. Huw- 
ever, there are no compamhve studies for ALA and mALA 
PDT in the treatment of actmic keratosis. Pariser et a1 
shoved the m4LA applied for 3 h followed by noncoherent 
red light resulted in an almost 90% response rate in the 
tieatment of ackinic keratosis. Szeimies et a1 demonstrated a 
similar response rate for mALA PDT compared to cfyo- 
therapy, although PDT gave better cosmelk i r t s  and had 
a higher degrce of patient saf~sfaclion - 
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and the increased penetration of toplcal ALA, PDT has 
effectively been used for the treatment of actlnic cheihtls. 
Thls may be an option in patients with recalntrant disease. 
Alexiades-Armenakas et al demonstrated about a 70% 
clearance with an excellent cosmetic result using ALA 
PDT activated by the long-pulsed dye laser m patients with 
refractory actinic cheil~tis. Stender and Wolf reported 
successEul treatment in a small group of patients who had not 
previously responded to conventional therapy. 

Basal Cell Carcinoma 
Studies suggest that topical PDT for the treatment of BCC 
can have initial clearing and excellent cosmetlc result, but 
often have a h~gher recurrence rate with long-term follow- 
up. Rhodes et al compared topical mALA PDT and excision 
surgery far the treatment of nodular BCC. Seventy-five 
percent of cancers treated with PDT cleared with one 
cycle, while the remaining 25% required a second cycle of 
treatment. Complete response rates were similar at 3 months 
(91% for PDT vs 98% for excision) and a better cosmetic 
result was seen with PDT. However, PDT resulted m a  higher 
rate of recurrence at 2-year follow-up. Add~tionally, more 
frequent vislts and treatments were requ~red with PDT, 
raising the question of practicality for this modality. 

Haller et a1 demonstrated effective treatment of superficial 
BCC m t h  two sessions of ALA PDT using red light spaced 1 
week apart, and had a 96% clearance rate at over 2-year 
follow-up. Morton et al used the same double treatment 
methods for the treatment of large andlor multiple BCC and 
reported an 85% clearance rate at a mean 34-month follow- 
up. Soler et al conducteda follow-up study of superficial and 
nodular BCCs that had responded completely to mALA 
PDT alone and with pnor curettage. Of 350 treated BCCs 
followed for a mean penod of 35 months, the overall cure 
rate was 79%. 

LUI et al demonstmted that systemlc PDT using verte- 
porfin could effectively treat patients with multiple non- 
melanoma s k ~ n  cancers. Histopathologic clearance rates up 
to 93% were seen. At 2-year follow-up, a clinical complete 
response of up to 95% was seen m patients. 

Squamous Cell Carcinoma in Situ 
SCC in situ is quite responsive to PDT. In a randomized 
study, Salim et al compared topical ALA PDT with 5-FU.At 
1-year follow up, PDT achieved an 82% clinical response 
rate compared to 48% with 5-FU. Morton et a1 demonstrated 
a 78% clearance rate 01 la~ge patches of Bowen's disease 
(diameter >20 mm) with ALA PDT. Additionally, ALA PDT 
results ~n a clearance rate of 89% for patlents with multiple 
patches of Bowen's d~sease. Varma e t  a1 showed initial 
clearing in 88% of Bowen's dlsease lesions using ALA PDT. 
However, at 12-month follow-up, complete response 
decreased to 69%. 

There are few reports of the use of PDT for invasive 
cutaneous SCC. Given the limited success in treating these 
tumors, PDT IS no1 recommended as standard therapy for 
invaslve SCC. 

Alexiades-Armenakas MR. Gemnemus RG: Lsser-medlated 
photodynamic therapy of actinic cheli~tls. J Drugs Dermatol 
2004;3.548. 

Haller JC, -. JI. Routme double treatments of superncia1 basal 
cell carclnomas using aminolaevulin~c acid-based photo- 
dynamic therapy. Br J Dermatol2000;143:1270. 

Jeffes EW, et al: Photodynamic therapy of actlnic keratoses with 
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Ilght. J Am Acad Dermatol 2001;45:96. 

Kormelli T, et al: Toplcal photodynamic therapy In clinical derma- 
tology. Br J Dermatol 2004;150:1061. 

Kurwa HA, et al: A randomized paired comparison of photo- 
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actlnlc keratoses. J Am Acad Dermatol 1999;41:414. 

Lui H, et al: Photodynamic therapy of multlple nonmelanoma 
skin cancerj w~th vertepotfin and red light-emitting d~odes: 
two-year results evaluating tumor response and cosmetic 
outcomes. Arch Dermatol 2004;140:26. 

Morton CA, et ai: Guidelines for topical photodynamlc therapy: 
report of a workshop of the Bntlsh Photodermatology Group. 
Br J Dermatol 2002:146:552. 

Morton CA, et al: Photodynamic therapy for large or multiple 
patches of Bowen dlsease and basal cell carcinoma. Arch 
Dermatol2001:137:319-24. 

Pariser DM, et al: Photodynamlc therapy with toplcal methyl 
aminolevullnate for act~nic keratosis. results of a prospective 
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48'227. 

P~acquadio DJ, et al: Photodynamic therapy wlth amlnolevulinlc 
acld top~cal solut~on and vls~ble blue light in the treatment 
of multiple actinic keratoses of the face and scalp. Arch 
Dermatol. 20M;l40:41. 

Rhodes LE, et al: Photodynamic therapy using topical methyl 
aminolevul~nate vs  surgery for nodular basal cell carcinoma: 
results of a multicenter randomized prospectlve trial. Arch 
Dennatol 2004;140:17, 

Salim A, et al: Randomized cornpartson of photodynamic 
therapy wlth toplcal 5-fluorourac~l in Bowen's disease. Br J 
Dermatol2003;148:539. 

Soler AM, et al: A follow-up study of recurrence and cosmesis 
in completely responding superficial and nodular basal cell 
carclnomas treated wmth methyl 5-aminolaevuimnate-based 
photodynam~c therapy alone and wlth pnor curettage. Br J 
Dermatol2001;145:467. 
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1996;135:454. 

Szeimles RM, et ai: photodynamic therapy using topical methyl 
5-aminolevuiinate compared to cryotherapy for actinic 
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Dermatol 2002;47:258. 
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photodamage. Arch Dermatol 2004;140.33. 
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RADIATION THERAPY FOR SKIN CANCER 
Radiation therapy (XRT) has a long history of use for 
treatment of both benign and malignant skin conditions. 
Ionizing radiation in dermatologic therapy of benign 
conditions has decreased markedly owing to hlghly effective 
medical therap~es, balanced against the potential genetic and 
somatic hazards of radiation. However, XRT £01 malignant 
skln conditions continues to remaln-an important primary 
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and adjuvant therapeutic modality. When used in the proper 
clinlcal situation, XRT can pmv~de effective treatment while 
spanng normal tissue and eliminatrng the need for surgical 
reconstruction. 

XRT is an appropriate primary treatment for skin caneer 
in patients who refuse surgery or are poor surgical candi- 
dates secondary to numerous medical comorbidities. In 
conhast, patients who are relatively young should not be 
candidates for XRT due to the increased risk of developing 
addibonal prima~y tumors within the radiation field and 
the long-term cosmetic complications associated w ~ t h  this 
therapy.Tumors located on the eyelids, nose, ears, and lips do 
well wtth XRT, while lesions on the extremities are better 
treated by surgical excision. Treatment of primary BCC 
w ~ t h  XRT can produce cure rates of greater than 90%, while 
primary SCC may have a slightly higher recurrence rate. It is 
important to stress that Mohs micrographic surg~cal excislon 
of primary tumors can achieve cure rates of 97% to 9996, 
often with excellent long-term cosmetic outcomes. 

XRT may also be considered d mar~ins show microscopic 
evrdenee of residual tumor follow&g surgical excision. 
Recurrent BCC and SCC that had been treatedpreviously by 
nonradiologic methods can be treated by radiation, although 
not with the same success as primary tumors. Caccialanza et 
a1 demonstrated an 84% 5-year cure rate for recurrent BCC 
and SCC in a group of nearly 250 recurrent tumors, with 
almost all having an acceptable cosmetic result. Locke et a1 
showed that primary tumors treated w ~ t h  radiation had a 
response rate of 93% as compared to an 80% control rate 
for recurrent neoplasms. Mohs mcrographic surgical excision 
of recurrent nonmelanoma skin cancer produces higher cure 
rates (95%). 

In a prospective, randomized mal, Avril et al demon- 
strated that primary facial BCCs treated by surgical exasion 
(almost all with frozen tissue examination) had a 4-year 
recurrence rate of 0.7%, as compared to 7.5% wiihXRT. In 
addition, a cosmetic result of "good or better" was achieved 
in 87% of surg~cally treated patients, as compared to 69% 
wrth XRT. 

Several studies indicate that recurrence of nonmelanoma 
skin cancel after primary XRT may be more aggressive and 
invasive than recurrence after primary surgical treatment. 
Smith et a1 treated BCCs lecurrent following radiotherapy 
and subsequently excised by Mohs micrographic surgery to a 
control group of BCC recurrent following other treatment 
modalities and similarly excised. They demonstrated that 
BCCs that recurred following primary radiation thempy had 
deeper subcutaneous tissue ~nvasion and larger percentage 
increase between clinical preoperative tumor area and h a 1  
postoperative defect area, as compared to recurrent tumors 
that had initially been treated with other modalities. 

XRT offers a valuable adjunctive treatment option for 
particularly aggressive perineural SCC and BCC. Detection 
of single-cell tumor spread may be particularly difficult follow- 
ing exeisiond suEery. In addition, perineum1 carelnoma may 
spread more rapidly along nerve sheaths than by contiguous 
growth. Given the increased risk of metastasis and recurrence 
In this group of tumors, adjuvant XRT should be considered 
as prophylactic treatment following surgical excision. 
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Laser Surgery and Cosmetic 38 Dermatology 

CUTANEOUS LASER SURGERY 
Almost no area of dermatology is changing as rapidly as  that 
of cutaneous laser surzenr. Develonment of new lasers a? - - . - 
well as improvements in existing lasers, continues to advance 
the field. As a result of thrs progress, laser surgery has 
become an effective therapeutic modality for a variety of 
dermatologir: conditions. 

Laser is an acronym for hght amplification by stimulated 
emission of radiat~on, The first laser, a ruby laser, was 
operated in 1960 byTheodore Maiman. Medical applications 
were quickly retognlzed, and Leon Goldman pioneered their 
dermatologic use. While technology has advanced through 
the years, several distinctrve characteristics have remained in 
all lasers, As compared to other light sources, laser hght is 
defined as monochromatic, collimated (i.e, nondivergent) and 
in phase (1.e. peaks and troughs of the light are all aligned) 
(Fig. 38-1). The wavelength is determined by the active 
medium of each particular 1aser.Actrve medium can consist 
of a gas (i.e. argon or COz), liquid (i.e. dye), or a solid (i.e. ruby 
or yttrium-aluminum-garnet crystal) (Table 38-1; Fig. 38-2). 

Light can interact with Incident targets ~n one of three 
ways: transmrtted, reflected, or absorbed (Fig. 383)  In the 
first two cases, the light has no effect. When absorbed, the 
light energy is transformed into heat. In most cases of laser 
therapy, it ts the heat generated by absorptwn that produces 
the desired effect. One notable exception is photodynamic 
therapy (see Chapter 37). 

Lase15 in cutaneous surgery are selected by matchlng their 
particular wavelength with the absorption spectrum of a 

I I 
Fig. 38-1 Laser character~tlcs. 

deslred target. The goal is to deliver a wavelength that is 
specifically absorbed by the chromophore (the most common 
rn skin being water, hemoglobin, and melanm), inducing heat 
bulld up and destruction of that target. In an ideal situation, 
that wavelength wouM have little or  no absorption by 
surrounding structures. By controlling exposure times and 
energy delivered [fluence), the amount of heat build up can 
be confined to the desired taget  with minimal or no damage 
to surrounding structures (a property defined as thermal 
relaxation time). This concept of selective photothermolysis 
was originally promoted by Par~sh and Anderson 8nd is the 
basis for all laser-tissue interact~ons. 

The laser 1s a technologically advanced instrument. How- 
ever, as wlth any surgery, side effects can occur. Hypertfo- 
p h ~ c  scarlslng and pigmentary changes are the most common, 
but infection, pain, and lack of efficacy are poss~ble.Appro- 
priate instrucnon and supenrision in the use of lasers must 
he obtained by dermatologic surgeons in order to ensure 
optimum safety and surgical outcome. 

Argon Laser 
The argon laser was one of the first lasers used for the treat- 
ment of vascular and pigmented lesions. Because its wave- 
lengths (488 and 514 nm) do not prec~sely correspond to 
absorption peaks of either hemoglobin or melanin, and also 
because of its continuous-wave nature, thermal damage to 
surrounding tissue may be sign~ficant. Other lasers have been 
developed whleh have Iargely replaced the argon laser, due 
to their greater efficacy and improved side effect ptofile (i.e, 
less scarring and dysp~gmentation), In addition, the newer 
technology has resulted in smaller and more reliable laser 
devices. 

Copper Vapor/Copper Bromide Laser 
These devices with wavelengths of 578 and 511 nm were 
effective m treatrng vascular and pigmented lesions, respec- 
tively. Due ta technical concerns regardingslze of the device, 
reliah~lity, and cost of maintenance, they have been replaced 
by several of the lasers discussed below. 

Pulsed Dye Laser 
The pulsed dye laser (PDL) was the first laser developed to 
specifically take advantage of the theory of select~ve photo- 
thelmolyis. The laser med~um is a rhodamine dye which 
rnitially was developed to deliver a wavelength of 577 nm, 
colncid~ng with a specific hemoglobin ahsorpt~ou peak. 
Older lasers used a wavelength of 585nm, but for various 
technical and clinical reasons, the wavelength has evolved 
in the current generation of PDL to he 595 nm. Initial pulse 
durations were in the order of 500 pslpulse. This was based 
on calculations that the target, hemoglobin,-had a thermal 
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relaxation time of l ms or less. Newer configurations of the 
laser allow for pulse durations from 0.45 to 40 ms, based 
on newer understandings of thermal relaxation times in the 
context of the slze of the target (e.g. capillaries vs larger 
vessels) and clinical effects burpuric vs nonpurpuric treat- 
ments). By using longer pulse dumt~ons, more gentle and 
uniform heating results in reduced or absent post-treatment 
purpura (more acceptable to patients) than the earlier PDL 
configurations, while still maintaining clinical efficacy. 

The PDL is an extremely useful mstmment for the treat- 
ment of vascular 1esions.These lasen have tradit~onally been 
used for port-wine stains, telangiectasias, erythemsto- 
telangiectatic rosacea, and hemangiomas.The risk of scarring 
and pigment change is very slight, and infants as young as 
a few weeks old can be treated. The newer long pulsed and 
longer wavelength lasers allow for treatment of larger and 
deeper vessels. By associating these treatments with surface 
cool~ng devices, the epidermis can be protected, which 
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and superficial prgmented lesions. The KTP laser is actually 
an Nd.YAG (see below) laser which emits a wavelength of 
1064 nm.The beam is passed through a crystal of KTP which 
reduces the wavelength by 50%, producing the 532nm 
wavelength.The laser can be Q-switched (quality switched), 
emitting a beam in the range of 10 to 50 ns, and is useful 
for treating superficial pigment lesions and red tattoos. 
Alternatively, it can be delivered in a quasr-continuous mode 
(pulse durations as high as 50 ms), which can be used for 
the treatment of both vascular and pigmented lesions. In the 
longer continuous mode, they need to be delivered in a v e . ~  
narrow beam or in conjunction wrth a cooling device in 
order to minimize surface injury. Since individual vessels 
mwt be traced out using a narrow beam diameter, there are 
limitations to the number of vessels treated in any given 
session. In addition, the 532nm wavelength bas a limited 
depth of penetration, making it an excellent choice for the 
treatment of fine facial vessels. 

Many KTP lasers employ a cooling tip to limit surface 
epidermal damage. This permits delivery of wide beam 
diameters and pulse durations, allowing for deeper penetra- 
tion and more rapid treatment of a larger area Unlike PDLs, 
KTP lasers do not produce postoperative purpura. IDP lasers 
can be quite compact, allowing for easy transport between 
various locations.W~th few moving parts they are relatively 
maintenance free. 

These lasers are best suited for treatment of individual 
telangiectasias of the face, cherry angiomas, small spider 
angiomas, and small pigmented lesions, such as Ientigos, 
ephiIeds, and thin seborrheic keratosis, rncludimg dermatosis 

- , papulosa nigm. 

1 \- , .bsorpt~on 
Dermal blood vessel by target 

Fig. 38-3 Laser ~nteraction with skm. 

allows for delivering greater energy in a safer and less 
painful manner. 

PDL has been effectively used for the treatment of warts, 
producing srmilar cure rates as traditional therapy. Several 
reports address the use of PDL for hypertrophic scars. 
Manushatti and Fitzpatrick demonstrated that PDL, intra- 
lesional corticosteroid, and 5-fluorouracil (5-FU) produced 
similar beneficial effects in the treatment of hypertrophic 
sternotomy scars.The mechanism of action in both incidences 
1s not clear. It may be related to inlury to vessels supporting 
the lesrons or simply heat-related injury. As with other 
treatment modalities for these two conditrons, results are 
variable. 

KTP (Potassium Titanyl Phosphate) Laser 
The ICTP laser produces a visible green beam of 532 nm 
Since there is signrficant hemoglobin and melanin absorption 
of this wavelength, KTP can be used to treat both vascular 

Q-Switched Ruby Laser 
The Q-switched ruby laser emits a red 694 nm beam. The 
first laser developed was a ruby laser, however, this long 
pulsed laser was shown to have little application in derma- 
tology due to excessive cutaneous injury. The development 
of Q-switching allowed for production of extremely high 
energies and short nanosecond pulse durations. This tecb- 
nology resulted in damage to the selected target wh~le min- 
imizing injury to surrounding tissue. The Q-switched ruby 
laser can effectively treat tattoos wtth black, blue, and green 
pigment. In addition, the ruby laser is successful in treating 
macular pigmented lesions, such as lentigines, ephelrds, and 
nevus of Ota (Figs 38-4 and 38-5). For unknown reasons, 
other lesions such as caf6-au-lait macules, Becker nevus, and 
postmflammatory pigment alteratron can respond, but the 
success is unpredictable. Treatment of melasma is very dis- 
appointing, with some patients improving, some show~ng no 
response, and others with temporary worsening. The main 
rmmediate side effects rnclude crusting, which takes approx- 
imately 7 to 10 days to resolve. Longer-hnn side effects can 
include both hypo- and hyper-pigmentatron. 

Q-Switched Alexandrite Laser 
This laser uses the semiprecious stone, alexandrite, as the 
active medium. In addition to the Q-switched ruby and 
Q-swltched Nd:YAG lasers, the Q-switched alexandrite laser 
effectively treats tattoos. The long wavelength (755 nm) 
penetrates deeply into the dermis with absorption by blue, 
black, and green tattoo pigment.These lasers show a similar 
therapeut~c profile to the Q-switched ruby laser. One advant- 



892 LASER SURGERY AND COSMETIC DERMATOLOGY - -. - Fig. 38-4 Nevus of Ota A, prior to treatment 
and 8, after treatment with a Q-switched 
ruby laser. 

Flg. 355  Peutz-Je~hers . . . 3 ,  after treatment with a 0-switched ruby laser 

age, however, is the ability to deliver the alexandrite laser at 
10  pulsesls, allowing for more rapid therapy compared wit11 
the single pulsels debvery w ~ t h  the ruby laser. Disadvantages 
include a smaller beam diameter and less power. 

Neodymium:Yttrium-Aluminum-Garnet Laser 
The neodymium:yttrium-aluminum-garnet (Nd:YAG) laser 
can be used in three modes: continuous wave, Q-switched, 
and frequency doubled (Im, see above). Both continuous 
and Q-switched modes emit an invisible near-infrared beam 
(1064 nm). As compared to shorter wavelength energies, 
the Nd:YAG laser is poorly absorbed by hemoglobin and 
melanin. Therefore, much higher fluences are required to 
treat lesions containing these chromophores. Because of the 
longer wavelength, the Nd:YAG laser penetrates much deeper 
and therefore is useful in treating more deeply seated or  
thicker lesions compared to shorter wavelength lasers. 

In the Q-switched mode, it is highly effective for black and 
blue tattoos. In its frequency doubled mode, the green 
532 nm beam,it treats red tattoos (Fig. 38-6).The Q-switched 

Nd:YAG laser can also be used to treat nevus of Ota, and in 
the frequency doubled mode, superficially pigmented lesions 
(i.e. vertigos, upholds, CALM). 

The continuous o r  long pulsed mode extends the appli- 
cations for the Nd:YAG laser. By extending the pulse duration, 
this laser can safely be used for hair removal in darkly 
pigmented patients (see below). In addition, as hemoglobin 
has a small peak at 1064 nm, the longer pulsed Nd:YAG 
laser has been used for vascular lesions, especially larger and 
deeper vessels. Hemangiomas, vascular malformations such 
as port-wine stains, and deeper larger caliber vessels have all 
been treated with this technology. Groot et al reviewed an 
algorithm for use of the long pulsed Nd:YAG laser for the 
effective treatment of vascular Iesions of various type, size, 
and depth. 

Intense Pulsed Light 
The intense pulsed light (IPL) is a device that uses a 
flashlamp which emits a noncoherent broad spectrum of 
light (from 400->I200 nm) at various pulse durations and 



W. 38-6 Tattoo A, prior to treatment and 
8,  after eight treatments wlth a (I-swMched 
53s and l0e4-nrn lasw. h 
intervals. By employing filters to eliminate the lower wave- 
lengths, light from 560 nm and above can he used to treat 
various cutaneous conditions. This technology has the 
advantage of treating more than one specific chromophore at 
a time. 

IPL has been used for the rejuvenation of photoaged skin. 
Weiss e t  al demonstrated significant improvement in telangiec- 
tasias, pigment, and skin texture of the face, neck, and chest 
with IPL. IPL has been combined with topical aminole- 
vulinic acid for photodynamic rejuvenation. By using IPL as 
the activating light source, patients benefit from the treat- 
ment of actinic keratoses as part of photorejuvenation. IPL 
has also been effectively used for hair removal (see below). 

Laser Hair Removal 
Laser hair removal is widely used for the permanent reduc- 
tion of hair and this is one of the most popular laser proce- 
dures perfolmed. Most lasers for hair removal target the 
melanin within the follicle, although some believe that 
they may work by targeting hemoglobin and damaging the 
microvasculature of the follicle. White, blond, and grey hairs 
generally respond poorly. As melanin is the target for these 
lasers, care must be taken in treating more darkly pigmented 
patients to avoid epidermal damage. In this patient popular 
tion, the longer pulsed Nd:YAG laser has allowed safe treat- 
ment with fewer complications. 

As hair is the target, patients must avoid waxing, electro- 
lysis, or plucking of hairs prior to laser hair removal. Shaving 
prior to laser treatment is acceptable (and is mandatory 
immediately prior to treatment to avoid epidermal injury) 
and will not i n t e rhe  with efficacy. It appears that only 
hairs in the anagen growth phase are permanently injured. 
Therefore, sufficient time must elapse between treatments 
lor hair to regrow and provide an appropriate chromophore 
for subsequent laser treatment, generally 8 to 12 weeks. 

Currently used devices for hair removal include the long 
pulsed ruby, alexandrite, diode, and Nd:YAG lasers, and the 
IPL. In addition, these longer pulsed lasen can produce a 

significant reduct~on in both haw and papuleslpustules in 
patients w ~ t h  pseudofolllculltis barbae. 

Effective laser treatment of white and blond hairs remains 
a challenge. Early evidence by Sad~ck et a1 demonstrated an 
approximately 50% reduction in the number of blond and 
white hairs using comb~ned nd~ofrequency and IPL, Further 
research is necessary to evaluate the long-term success of 
thls technology. 

Ablative Laser Resurfacing 
Both C02  and erblum:YAG (Er:YAG) lasers are absorbed by 
water. Since water makes up 72% of the sk~n ,  they effec- 
tively ablate the skin Lo varylng depths dependrng on the 
energy delivered. They can be used therapeut~cally to treat 
condlt~ons such as  warts, adnexal tumon, and skin cancers. 
They may also be employed to remove very superficial exter- 
nal layers and resurface the skin ior cosmetic enhancement. 

Early systems employed a continuous wave mode of 
emission, which lead to a greater degree of thermal damage 
and nsk of scaning. Newer high energy ultra-pulsed and 
computenzed scanning systems have allowed a greater degree 
of control with Laser ablation, resulting ~n more predictable 
outcomes. 

Carbon Dioxide Lasers The COz laser e m ~ t s  an 
inv~s~ble  infrared beam of 10,600 nm and can be used in 
continuous-wave or super-pulsed mode.Water nonselectively 
absorbs laser energy, turning it  instantly into steam, and 
producing ablative and thermal damage. Used in the supel. 
pulsed mode, the laser beam can be delivered in short bursts, 
allowing thermal destruction of the epidermis and papillary 
delmrs wh~le limit~ng deeper thermal damage. Dellvery in 
this mode is more un~form and markedly faster when the 
optomechan~cal scanner 1s employed. Super-pulsed CO, 
lasers are extremely useful in the treatment of actin~c damage 
and photoag~ng. The thermal injury causes conformational 
changes wrthin the collagen, leading to clinical tightening. 
As such, ablative laser resurfac~ng IS ext~emely effective at  
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Fig. 38-7 Rhinophyma A, prior to treatment and 6, Immediately following treatment wlth a EcYAG laser C. Final result 3 months later, with 
marked improvement in shape and appearance. 

~mproving wrinkling, scarring, and skln tone. Side effects 
Include postinflammatory pigmentary changes, scarring and 
textural changes, and prolonged erythema. In addition, 
patients must be educated regarding the morbidity of the 
postoperative course and prolonged recovery associated with 
ablatlve resurfacing. 

Used in the quasl conhnuous-wave mode, it is an excellent 
therapeutic choice for very large plantar and periungual 
warts, which have failed to respond to routine office modal- 
ities. Both a cutting mode and a defocused ablative mode can 
be used with these systems to effectively excise the vistble 
verrucae and treat any residual human papillomavirus in sur- 
rounding skin. The C02 laser 1s also an excellent treatment 
option for ear lobe keloids but may not be as successful 
for keloids elsewhere. Other ben~gn lesions amenable to 
CO, laser ablation include xanthelasma, rhinophyma, and 
syringomas.Vanous malignant and premalignant lesions also 
are effectively treated by laser ablation, including achn~c 
cbelitis, and superficial basal and squamous cell carcinomas. 

E&ium:Ytttium-Aluminum-Gamet Laser The EcYAG 
laser emits an ~nvis~ble near-infrared beam of 2940 nm, 
result~ng in significantly more efficient absorption (16 times) 
by water, and a more explosive ablative effect, as compared 
to the CO, laser. As such, the EcYAG laser results in tissue 
ablation w ~ t h  less surrounding thermal damage. In add~tion, 
t h ~ s  wavelength is close to a collagen absorption peak, thus 
allowing for collagen ablat~on much more efficiently than the 
CO,. The decreased thermal injury and collagen ablation 1s 
an advantage for treatment of scars, photodamaged skm, 
and rhytids (Kg. 38-7). Some maintain that heallng may be 
slightly faster, with less risk of prolonged erythema and 
scarrtng (especially below the jawline). Nonetheless, depth 
of injury 1s the primary determ~nant for prolonged erythema 
and scarring-The decreased thermal damage can result in 
poor hemostasis with rhe EnYAG laser. To address this 
limitation, certain systems have a coagulation feature to 
l i d  the amount of intraoperative bleeding. In addition, the 
collagen-tightening effect may not be as pronounced as with 
the C02 laser. However, when similar clinical injuries and 

depth are achieved, studies have shown that the ErYAG 
and C02 lasers have comparable photorejuvinating effects, 
and similar postoperative healing times and complicat~on 
profiles. 
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COSMETIC DERMATOLOGY 
Dermatolo~ists have been leaders in the field of cosmetic - 
s u m <  Many procedures, pmducts, and technologies in 
cosmetic dermatologic surgery. have been advanced and 
researched by dermatologists. Patients are increasingly 
turning to dermatologists for the management and treatment 
of cosmetic issues.As a mult, dermatologists must continue 
to be at the f o r e f r ~ t  of cosmetic procedures and remain 
committed to advancing the field through innovation and 
scientific progress. 

Soft-Tissue Augmentation 
So&-tissue augmentatton has been gaining popularity in 
recent years as patients seek cosmetic improvement without 
undergoing major surgery. There are numerous fillers avail- 
able to correct soft-tissue contour abnormalities and provide 
cosmetic enhancement. While they provide numerous 
advantages over sulgical techniques, the temporary nature of 
most fillers requires repeated treatment to maintain a desired 
outcome. While some find the tempomy nature of these 
agents to be a problem, any undesired reactions that occur 
are also temporary. In the last few years, there has h e n  an 
increase in the number of available agents. In Europe there 
are as many as 30 different filler choices. In contrast, in the 
US the FDA has approved very few, although in the past few 
yeam several more have become aviulable. 

Bovine Collagen 
Bovine-derived collagen has been used for over20 years and 
is the gold standard against which all filler substances are 
compared.There are three FDA-approved products for use irr 
soft-Yssue augmentation: Zyderm I, Zyderm 11, and Zyplast. 
Thesource for all three types is a closed herd in the US, and 
there have been no cases of bovine spongiform encephalo- 
pathy associated with these products. All are composed of 
95% type I collagen and the remainder type 111 collagen, 
suspended in buffered saline and 0.3% lidocaine, Zyderm 1 
consists of 35 mg/mL of coilagen, while Zydem TI has a 
higher concentration of 65mgImL of collagen. Zyplast is 
cross-linked with glutaraldehyde, making it more resistant to 
proteolytic degradation which provides longer duration. 
Preexisting bovine coilageu hypersensitivity occurs in about 
3 %  of the population.Assuch, a skin test is required prior to 
using this product. Additionally, 1% to 2% of patients with 
a negative skin test will subsequently develop an allergic 
reaction following treatment. Therefore, many dermatolo- 
gists recommend a second skin test after an initial negative 
test. However, patients may develop allergy after multiple 
treatments. In patients who have previous experience with 
bovine collagen, but not in the previous 2 years, a single skin 

test is recommended. Patients can expect 3 to 5 months uof 
improvement, depending on the location of placement. 
Dynamic rhytids (1.e. due to muscular activity) may have a 
shorter duration of correction, as opposed to more static 
conditions F.e. acne scars). Zyplast may have a longer dura- 
tion due to its relative protection from enzymatic degrada- 
tion. However, it must be placed deeper in the d e m ~ s  to 
avoid a beaded surface appearance and is therefore less 
useful for correction of superficial rhytids. Zyplast placed in 
the glahellar complex has resulted in vascular occlusion and 
necrosis.This inay be due to the deeper placement required 
of this product and the associated adverse pressure-related 
effects on cutaneous vasculaiure. 

Human Collagen 
Cosmodem I and 11, and Cosmoplast are FDA-approved bio- 
engineered human collagen derived from neonatal foresb.  
Their concentrations correspond to those 04 Zyderm and 
Zyplast.The main advantage of fhese products is that they do 
not reqnlre a pretreatment test for hypersensitivity, They 
do not have any greater longevity than the bovine-derived 
products. 

Autologous Fat Transplantation 
Autologous lipotraasfer allows for soft-tissue augmentation 
without the risk of allergy, rejection, or infectious trans- 
mission. Unlike other filler techniques, fat transfey is t d y  a 
grafting procedure. As such, its success is predicated on the 
sunrival of the transferred adipocytes. Fat is hmested fmm 
a choice of donor sites, typically the abdomen, huttock, 
thigh, or IcneThere is no consensus as lo the advantages of 
harvesting with a liposuction cannula, syringe extraction 
with a large-bore needle, or open surgical methad.The fat is 
then separated from anesthetic fluid and blood, and then 
injected through a large-bore needle (16- to 18-gauge) into 
the desired location. Any remaining fat can be fmzen for use 
at a later time with varying clams regarding loss of efficacy. 
Storage requires a -70" C freezer. 

However, the variable rate of graft survival, the redpient 
site reaction 1i.e. bruising, swelling), and the added morbid- 
ity of a donor site are limiting factors in patient satisfaction 
with this technique. In some instances, partial survival results 
in uneven correction which may require additional treat- 
ments. Some argue that multiple, smaller wolume injections 
spaced out over two to three treatments are more effective 
than single large volume lipotransfer. If the fat survives, it 
certainly prwides the most natural correction. However, 
local factors such as motor activity and gravitational effects 
will mitigate against permanent correction. This technique 
is not useful for the correction of superficial rhytids, and 
mainly corrects deeper defects such as the nasolabial folds, 
hypolabium, buccal depression, and deep scars. 

Hyaluronic Acid 
Hyaluronic acid, a natural polysaccharide, is a component of 
human connective tissue.A member of the family of glyco- 
saminoglycans, hyaluronic acid is composed of repeating 
disaccharide units.Thi$ molecule has the advantage of being 
identical across all species. As such, hypersensitivity reac- 
tions should not occur and skin testing is not requ~red prior 
to treatment. However, Friedman et at demonstrated a local 
hypersensitivity a c t i o n  in 1 in every 1400 patients treated, 
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a more punfied product. Hyaluronic acrd avldly binds water 
and patients may experience redness, swelling, and brurslng 
in the first few days after treatment. Most of the volume IS 

maintamed following placement and over correction is not 
necessary when injecting. Hyaluronic acid products connsl 
of a clear gel and contain no lidocaine As such, local anes- 
thesia and reg~onal blocks are often used for pahent comfort. 

There are two types of hyaluronic acld filler substances. 
Streptococcal denved, which includes Restylanee, Restylane 
Fine Line", Perlanem (the latter two are not yet FDA approved 
at the time of this publication) and Captique". The other 
source is the rooster comb, which includes Hylaform" and 
Hylaform Plus" gel. There is a difference between these 
products based on their vrscosity, which is determined by the 
size and concentration of the molecule wrthln each prepara- 
tion. The denser products are effectlve for the treatment of 
deeper contour abnormalities Hyaluronic acid fillers can 
produce a more durable aesthet~c improvement as compared 
to collagen, often lasting from 5 to 8 months (Fig. 38-8) 

Synthetic Fillers 
Microparticles of poly-L-lactic acid (Sculptra) are used as an 
injectable implant that is FDA approved for correcting facial 
lipoatrophy in patients with human immunodeficiency vinls 
(HN). This is a biodegradable, biocompatible, and immuno- 
logically inert product that does not require skin testing. 
Polylactic acid has been used as absorbable suture material 
(i.e.Vicry1). Polylactic acid is absorbed gradually in the skin, 
inducing a fibroblastic response that leads to collagen forma- 
tion. Repeat injections can be given at 4-week intervals. Side 
effects include foreign body granulomas at injection sites, 
which can occur at a delayed time point. Injections of 5-FU 
or triamcinolone (10 mglmL) may be used for the treatment 
of these papules. 

Hydroxyapatite (Radiesse) are fine particles (30 pm) of 
material traditionally used to reconstruct bone. Injected into 
the dermis or subcutaneous tissue, it stimulates a fibrotic 
reaction which results in correction of soft-tissue depressions 
and enhancement of hypolabium. Experience with this 
product is limited and long-term risks and length of time of 
correction are not well known. Caution must be exercised as 
any product that requires a fibrotic reaction in order to be 
effective can result in a hyperraction leading to an untoward 
result. 

ig. 38-8 Hyalurinlc acld filler. Nasola 
\tnprovement and reduction of rhytids. 

tation by dermatolog~sts. This product was never FDA 
approved and issues of purity and safety llmlted its 
widespread use. In 1994 it was removed from the market by 
the FDA. Recently, 1000 centistoke liquid silicone (Silikon 
1000) has been approved by the FDA for the trratment of 
retinal detachment. It is currently being used off-label as a 
permanent Nler for HIV-associated facial lipoatrophy, scars, 
and rhytids. The potential for delayed and severe complica- 
tlons with thrs pemlanent filler, as well as legal concerns and 
restrictions, has llmited its use. Adverse reactions assoc~ated 
with silicone injections include granuloma formation and 
migration of implant, which are compounded by the perma- 
nent nature of the product. Many of the past reported 
complications oC silicone injection are the result of elther 
using an impure and nonmedical gmde substance or  the 
failure to use a multlsession, microdroplet technique. One 
precaution is that the current FDA-approved product is more 
concentrated than the older srlicone products previously 
used. Further study is needed to evaluate the long-term 
safety and efficacy of silicon oil ~njectrons for correction of 
soft-tissue contour deficiencies. 

Expanded polytetrafluoroethylene (ePTFE) is a synthet~c 
solid material that is soft and pliable, is not degraded, and 
has the advantage of being permanent. The material is 
placed through a small skm incision and positioned in the 
desired location. Areas commonly treated with thrs include 
lip margins or the muscular porhon of the vermillion for 
enhancement, nasolabial folds, and soft-tissue depressrons. 
Some complications associated with ePTFE include exhusion, 
mrgration, shrinkage, and hardening. 

Other Fillers 
Many other filler substances are available outside the US. 
Artecoll@ (FDA approved) is a suspension containing 20% 
polymethylmethacrylate (PMMA) microspheres of 30 to 
40 pm in diameter suspended in 80% bovine collagen for 
soft-tlssue augmentation The carrier collagen is degraded 
over several months, leavrng the permanent PMMA micro- 
spheres, whlch serve as a framework for connectrve tissue 
deposition. Technrque is critical to successful outcomes. If 
injected too deeply, the implant is meffechve, while super- 
ficral placement can cause prolonged erythema. Granuloma 
formation and hypertroph~c scarring can occur and have 
been reported as a delayed reaction. Intralesional triam- 

nent and 5, following placeme lyaluronic acid with marked 
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cinolone can be used for treatment of these reactions. Given the efficacy, experience, FDA approval and safety 
Additionally, a patlent who developed a delayed foreign profile of Botoxm, it hns emerged as the leading cholce of 
body granuloma 6 years after injection with Artecollo was botulinum toxin amongst practitioners. Botoxa is distrthuted 
successfully treated with a 24-week course of 600 mglday of as a vacuum dried powder in 100-U vials, which is recon- 
allopurinol. stituted with 1.0 to 5.0 mL of saline. Despite package lnsert 

- -- 
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BOTULINUM TOXIN 
The use of botulinum toxin in dermatology has rapldly 
increased over the years, and at present is the most common 
cosmetic procedures performed in the US. Produced by 
Clostndtum botuhnum, there are seven different serotypes 
of botulinum neurotoxin (BTX): A, B, C1, D, E, F, and G.All 
these serotypes inhiblt the release of acetylcholine from the 
presynaptic motor neuron, resulting in chemodenervation 
and paralysis of the treated muscle. 

Botulinum toxln type A (Botox Cosmetico; Dysportm) is 
the most commonly used serotype. Its mechanism of action 
is via the cleavage of the SNAP-25, a presynaptic membrane 
protein required for fusion of neurotransmitter-containing 
vesicles. Effect is generally noted 2 to 5 days after treatment 
with botulinum toxin typeA (BTX-A), but can be as long as 
2 weeks in some cases. Results can last from 3 to 6 months. 
For dosing purposes, 1 U of BotoxQ is equivalent to about 3 
to 5 U of Dysporto. 

The only other serotype that is commercially available is 
botulmum toxin type B (Myobloc)@. Its mechanism of action 
is via the cleavage of a veslcle-associated membrane protein 
(VAMP), also known as synaptohrevin. Thls semtype has 
a much more rapid onset of effect as compared to BTX-A. In 
addition, differences in potency suggest that approximately 
100 U of Myobloc are equivalent to 1 U of Botox, 

recommendabons, experience suggests that there is little 
loss of potency over an extended period of time following 
reconstitution. The use of preserved sallne for reconstitution 
reduces the burning and pain associated with injection.This 
is due to the benzyl alcohol in preserved saline whlch has 
anesthetic properties. 

Botulinum toxin is predominantly used in dermatology 
for treatment of dynamic rhytlds on the upper thlrd of the 
face.The key for successful treatment is an understanding of 
the anatomy involved in facial expression, rather than 
performing the procedure by rote. Having the patient frown, 
squint, and raise their brows prior to treatment, helps 
identlfy the active muscles and serves as a guide for proper 
placement 

For the treatment of the glabellar brow furrow, approx- 
imately 20 to 35 U of BTX-A are typically inlected into the 
corrugators and pmcerus (Figs 38-9 and 38-10). Ptosis of the 
upper lid is a rare complication, but can be quite problematic 
for the patient. These effects are temporary and generally 
occur from the diffusion of the toxm. The use of apraclo- 
nidine 0.5% or phenylephnne 2.5% eye drops can stimulate 
Muller's muscles in the lid, prov~ding some rellef untlI the 
effects of the botulinum toxin disappear. 

Horizontal forehead lines can be treated w~th  BTX-A as 
well.The frontalis is a brow elevator and care must be taken 
to avoid brow ptosis when treating this area. One way to 
limit Lhls effect 1s to only paralyze a portlon of the frontalis 
muscle, maintaining activity. For instance, injectron may 
be llmited to the superior half of the frontalis; 10  to 25 U, 
delivered in multiple Injections across the forehead, is 
typically used for this area. 

Crow's feet are dynamic rhytids produced from 
contraction of the lateral orbicularis oculi. Superficial hlebs 
are raised approximately 1 cm lateral to the lateral canthus 
(Fig. 38-11). Bruising a limited by injecting superficially and 
limiting the total number of injections. Other sites that can 
be treated with BTX-A include platysmal bands, diagonal 
creases along the nasal sidewall (i.e. "sniff lines" or "bunny 
I~nes"), mental crease, and depressor anguli oris (for 
frowning of the lateral corners of the mouth). Care must be 
taken when treat~ng the lower third of the face to avoid 
complications with mouth and lip control. 

In addltion to cosmetic uses, BTX-A is FDA approved for 
the treatment of hyperhidrosis. Axillaiy hyperhidrosls can 
effectively be treated wlth doses of 50 Ulaxllla. A starch 
iodlne test can map the area of activity pnor to treatment 
(Fig. 38-12). Intradermal inject~ons are spaced 1 cm apart 
over the entire area.The effect generally lasts between 6 and 
12 months, and appears to be related to the dosage used. 
Treatment of palmar hyperhidrosis with BTX-A requires 
higher doses due to the greater surface area involved, typi- 
cally 100 to 150 Ulpalm. The pain associated with palmar 
rnlectlons requires the use of wrist nerve blocks. Lastly, a 
slight muscle weakness of the hands is typically seen for 
several weeks following treatment. Although this weakness 
is typically not functionally significant, patlents must be 
informed of thls. 
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C- 
Fig. 38-9 Botulinm toxrn fnieciion technique for glabellar complex. A. Patient frowns and muscle is grasped between thumb and index 
finger, and the injection Is placed d~rectly into the belly oT the cormgator supercilll. B, injection into the prQcems muscle. (COuyteSy of 

I P 
(Courtesy of Chrstopher B Zachary, MD) 
Flg. 38-10 Botul~num toxin for giabellarfmwn furmw.A, Gtabellar lrnes w~th frowni~r~. -, ,,,,,,t atter,,,.,,.y .- ,,...... ..,.m botwlinum toxin. 

Ffg. 38-71 Botulinum toxin Injection technique forcrow's feet, Fig 3842 Stawh iodine test, deveioplng positive test With 
supefflclal lnjeotlon appmxlmately 1 cm lrom the orbital rlm. darkening in areas of hypemidlosls 
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VARICOSE AND TELANOlECTATlC VEINS 
Sclerotherapy 
Patients frequently presant to der-rmatalogists seeking 
freatment of Celangiec@sias and reticular vems in the lower 
extremtty, Thie hatment of chdce far relangiecta& and 
~ t i c a l a r  veins is sclerotherapy (pig. 38-1%. Despite recent 
teshnolog~c advances, laser treatment for Iovver exbauity 
telan&stasias shouid be reseswd fox those veasels whieb 

a n  not be  anatdated with a needle. In additioh, laser 
tlYempr can be cons~demd in patients who have faild to 
reapand to solemtherapy or had significant. complicafions 
from sikmthewpy- 

There am three broad classes sf sclerosing agents awjlable 
to dema2ologists4yper0~motic agents, detergents, and 
chemical ifh%b (Table 38-21. 

Hypermnic s;cllne b an FDA-approved qpnk .that is 
eommonly used in scIsrotherapy. Used in rnnwztmtions of 
10% to SO%, t h w  agent .has the advmtage of a complete 
la& of Slleqgenfcity when used alone The disadvantage 
d hypertonic salme is the pain associated Mth injections 
and the nlcerogeeic potential. Oft*, anes%etic agents su& 
as lidocaine zre added to the mixture to mfnimjne the 
discomfort involved, both by deeremg the mmcentrxl[iop of 
the seline and hy the direct anesthetic effeet, The authors' 
fwsnulation is to mix hvo parts hypertonic =line (23.4%) 
with one. part 1% lidocame, resulting in an appmurhnate 
eoncm*ration Df 16% NaCi. 

Hyppltonie sal4ne [lo%? and dextrose (25%) is another 
hyperosnmlar agent that h a  been used m vein sclerosing. 
ZT& agent hw the advantages of low aIlergemcify and 
decreased pain compared t o  higher conaentratiom of plam 
hyperronic saline. Howevm, %is m4du~e is currently not 
FDA approved and is a m1atively weak sclemsant as 
compared lo other options available. 

S d u m  temdecyl sulfrcte (STS) is a detergent ~ s d m n t  
that bas been FDA approved for over 50 yean, Typical wn- 
centrations wed for auperBcial tdatlgiestasias and reticular 
veins acaUkl% tb 015%. One advantage of ,f is the la& of 
paln with injections; howmec, extravsculirrinjection Can he 
painhL. &so, w with alf detergents, STS can be made into a 
foam.lhis is 'cgpically done with a threeway stopoock and a 
syAage filled with air (Fi, 38-14). Eoam can increase contrict 
between the ageat and the wessel wall and result in m r e  
effective sclerosEsat a lowerw2u:entration. Om disadvantrige 
with this agent is €he isolated reports of anaphylaxis and 
death asswiated with STS. 

Poiidocand, a detergent, is not currently PDA appmved 
for use in sclerorherapyY It possegse many of the same 
advantages as ST% including iack of pain with injation 
and the abili@ to me it as a foam Galdman demonstrated 
comparable efficagi and a sinxifat adverse went profile 
between politfocanol and 5TTS. 

Sodium mmshhate is a detegenf appmved by the FDAfor 
tmxbneRt of varicose veins, Ho&ever, thi5 sclerosing agerit is 
not generally used for tke tCemPht of cutanmas. teiangiec- . .g.3&18 Sclmthmqq, LnjeoMon twhnique bsirrgftne needre to tasiaa due to its highly caustic nahrfn a d  higher anaplplaxis 

cannulare wein. potentjal. 

Tatrfe 38-2 Sclernthetipy agents 

Hypertonic sailne Hyperosmotic Yes No allergenicity, painful 
Hypertoflio sailne (10%) + Hyperornotic No lawer alIe@enibity, painful 

'dextrose (25%) 
Sodium tetradecyl sulfate Detefgent Yes Oan use as foam, painless excepf with exttavasouiar inlection 
Polidocanol Detergent Ma Painless, can we aj foam 
Sodlum morrhuate Detergent YW High tiakcf alletglfi reactlon 
Chromezed gtycerin Chemical irtltant No Vkak agent 
Polyio~lhatad Iodine Ghwnlcal irritant No Highly caustlc 
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Classically, the patient reports significant pain immediately 
following injection, accompanied by significant pallor and. 
cyanosls. If arterial injection occurs, the physician should 
immediately apply ice and attempt to diufe the vessel 
with injectrons of normal saline. Procaine can be used to 
inactivate STS. Intravenous heparin and thrombolysis should 
be considered, 

Ambulatory Phlebsctomy 
Ambulatory phlebectomy is an outpatient procedure used to 
remove varicose veins. This is a. highly technical procedure 
which has been pioneered by dermatologists and i~quims 
additional training. A series of stab incisions ace made 
along the course of the vancosity.Various hooks and clamps Fig. 88-14 Scleroslng toam, soalum tetr=ecyl sul t~e~oam mane are used to remove the vein pig, 38-15). Sclemtherapy can by mlrclng air with 11quid using a three-way stopwck and two 

syringes. follow for any remaining retifular veins. 

Glycerin and polyfodide iodide are chemical ir~itants used 
as sclerosing agents. Though not FDA approved for sclero- 
therapy, these act as corrosive agents and cause a direct 
injury to the vessel endothelium. Lead1 and Goldman report 
a significant decrease in bruising, sweIling, and postpmce- 
dural hyperpigmenration with glycerin as compared to STS. 

Side effects and complications can be associated with all 
types of $clerotherapy agents. UIceration can occur despite 
the meticulous technique of the dermatologist and regardless 
of the sclerosing agent used. Extravasation of sclerosing 
solution from the vein may occur or injection into a dermal 
arteriole or arteriovenous anastomosis may result in 
cutaneous necrosis. If it is suspected that extravasation has 
occurred, injection of normal saline to dilute the sclerosing 
agent may prevent ulceration. Alternatively, application of 
2% nitroglycerin ointment may prove beneficial. If ulcera- 
tion does occur, conservatrve wound management should be 
undertaken unul healed. 

Hyperpigmentat~on along the course of heated veins 
has been teported to occur in 10% to 30% of patients. This 
pigmentation 1s due to hemosiderin deposition and has been 
reported with a variety of sclemsing agents, incIuding 
hypertonic saline, polidocanol, and STS. Pigmentation often 
improves with time, with approximately 70% improvement 
over a &-month period.Treafment options include trichlora- 
cetic acid, hydroqnmone, retinoic acid cream and intense 
pulsed light, and laser treatments. Tafazzoli et a1 report 
excellent results with the Q-switched ruby laser. 

Telangiectatic matting is the appearsnce of fine telangiec- 
tatic blush at the site of previously treated veins. Thls 
has been ~eported m 10% to 15% of patienh treated with 
sclerotherapy. Risk factors associated with this include 
estrogen therapy, obmity, and a family hlstory of telangiec- 
tasia. Low injection pressures and lrmiting the amount of 
sclerosant per injection site may help reduce thelncidence of 
telangiectatic matting. Spontaneous resolution often occurs 
within 3 to 12 moliths. Treatment ~prions include intense 
pulsed liglit, pulsed dye laser, and injection of sclerosant into 
the matted vessels. 

Arterial injection of sclemsant is the most feared compli- 
cation of vein sclerosing.Whrhile extremely rare, it has signifi- 
cant morbidity and immediate action must be undertaken. 

Endovenous Ablation 
Endovenous ablahon should be considered in patients with 
greater saphenous incompetence and is rapidly replacing 
traditional vein stripping. Radiofrequency or laser (810 or 
1320nm) can be used to heat and damage the vein 
(Fig. 38-16).A catheter is placed under ultrasound guidance. 
Tumescent anesthesia allows the procedure to be performed 
painlessly, surrounds the vein and allows for greater contact . 
between the catheter and vessel wall, and distends the skin 
away from the heat source and prevents cutaneous damage. 
The catheter is Jowly withdrawn along the length of the . 
vein, and the thermal injuly leads to vessel occlusion. 
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I de>loyable electrodes at the t ~ p  causes th&l di.struction of the 

vein wall. 

Liposuction is used for the removal of local areas of adipose I L1pOSUCTlON 

Fig. 38-15 Ambulatory phiebectomy. A. Hook used to secure the 
vein. 8. Vein is clamped on either side and severed. Clamp is then 
used to remove the vein using a mlling and pulling technique. C, 
Removed vein segment. The distal end can be tied off using 
absorbable suture or additional segments can be removed using 
the same technique. 

and to improve the patient's body contour. Liposuction is not 
a treatment for obesity and should not be used as a weight 
loss mechanism. The most common areas treated in women 
are the abdomen and thighs. Other frequently treated sites 
include the neck, jowls, knees, ankles, and breasts. Other 
conditions such as gynecomastia, buffalo hump, lipoma, 
lipodystrophy, and axillary hyperhidrosis are all conditions 
that can be treated by liposuction. 

The current technique employed by dermatologists 
involves infiltrating the treated area with dilute anesthesia 
and aspirating the fat via cannulas attached to a vacuum. 
Tumescent anesthesia typically consists of 0.05% to 0.1% 
lidocaine with 1:1,000,000 epinephrine and sodium bicarbo- 
nate. The total safe concentration of lidocaine that can be 
used is 55 mgtkg. 

Much discussion has been mised regarding the safety of 
liposuction. It is important to stress that the serious compli- 
cations seen in liposuction are associated with general 
anesthesia, and not with procedures performed with local 
tumescent anesthesia. While there have been reports of 
deaths occurring during liposuction, no reports have occu~yed 
when patients were treated with tumescent anesthesia alone. 
Office-based tumescent liposuction performed by dermato- 
logic surgeons is safe and has a lower complication rate than 
hospital-based procedures. 

Coleman WP 3rd, et al: Guldellnes of care for liposuction. J Am 
Acad Dermatol 2001;45:438. 

Housman TS, et ;ll: The safety of liposuct~on: results of a national 
survey. Dermatol Surg 2002;28371. 

Lawrence N: Current issues in liposuction Adv Demlatol 2003; 
19:171. ' CHEMICAL PEELS 

Superficial Peels 
Peels are categorized by the level of injury they cause. 
Superficial peels cause wounding to the epidermis and may 
reach the papillary dermis.These peels are well tolerated by 
patients who have limited "down time" after treatment. 
Superficial peels are used in the treatment of photoaging, 
actinic keratoses, solar lentigenes, and pigmentary dyschro- 
mias. Given the limited nature of the injury induced by these 
peels, patients often need multiple treatments on a weekly 
or  monthly basis to reach a desired result. However, patients 
need to understand that superficial peels cannot provide the 
improvement in wrinkles and deep furrows that may be 
possible with deeper injury peels. 

Alpha-hydroxy acids (AHA) are naturally occurring 
agents found in foods, and glycolic and lactic acid are the 
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Table 38-3 Jessner's solution 

Resoxlnol 
Salicyclic acid 

14 9 
14 g 

85% lactic acid 14 g 
95% ethanol qs ad 100 mL 

most commonly used for peeling. The depth of injury is 
determined by the ~ n ,  the concentration of the acid, the 
amount applied, and the length of treatment time. Glycolic 
acid, in concentrations up to 70%, is commonly used for 
melasma, acne, and photoaging. Following rapid application 
to the entire face, it must be neutralized with sodium bicar- 
bonate or plain water. Glycolic acid has been used in comb]- 
nation with 5-FU for the treatment of actinic keratoses, a 
so-called "flnor-hydroxy pulse peel." 

Salicylic acid, a beta-hydroxy acid, can be used in concen- 
trations of 20% to 30% for the treatment of acne and mild 
photoaging. It is also used in combinahon wllh other agents 
as part of the Jesnuer's solution. Following application, 
patients experience some mild stinging and discomfort. A 
whitening of the skin is noted after 5 min. Salicylic acid does 
not require neutralization, although cool compresses after 
application can soothe the skin. 

Trichloroacetic acid (TCA) in concentrations of 10% to 
35% is used extensively as a light peel.The agent is applied 
and erythema and a white frost are noted within 1 mln. 
Repeated applications can be used to achieve a deeper peel. 
TCA does not require neutralization after application. 

Jessner's solution combines resourcinol, salicylic acid, 
and lact~c acid In ethanol (Table 38-3). This superficial peel 
has keratolytrc activity and is commonly used for acne or 
hyperkeratotlc les~ons. It is self neutralizing and multiple 
applications can be performed to obtain a deeper injury. 

Solid C02 (dry ice) has been used alone and in combma- 
tion withTCA to obtain a deeper peel. It has been proposed 
as an effective treatment for acne scars and as a way to 
potenhate the effect ofTCA to achieve a deeper peel. 

Medium Depth Peel 
Medium depth chemical peeling is defined as a controlled 
wound to the epidermis and deep pap~llary dermis, often 
with some extension into the upper reticular dermis. In 
contrast to the multiple treatments that are often performed 
with superficial peels, medium depth peels are generally 
done as a srngle procedure due to the more significant Injury 
pmduced.These peels cause epidermal necrosis and significant 
dermal injury, which results in increased collagen production 
dunng the wound healing process over the next several 
months. Medium depth peels are ind~cated for the treatment 
of mild-to-moderate photodamage, rhytids, pigmentary 
dyschromias, actinic keratoses, solar lentigenes, and other 
epidermal growths. Lawrence et a1 demonstrated a similar 
efficacy with Jessner'sl35% TCA medium depth peel as 
compared to 5-FU in the treatment of widespread facial 
actinic lceratoses. 

The classic med~um depth peel is 50%TCA. However, it is 
generally not used as a smgle-agent peel due to the increased 
incidence of complicat~ons, namely scamng and dyspigmen- 
tation. Rather, combining 35% TCA with an initial applica- 
tion of another agent, such as Jessner's solution or glycohc 

Fig. 38-17 Baker-Gordon phenol peel. whitehosting Tollowing 
applicabon (Courtesy of Rlchard G Glogau, MD) 

Table 38-4 Baker-Gordon formula 

88% liquid phenol, USP 3 rnL 
Tap water 2 mL 
Saptisola ilquld soap 8 dmps 
Cmton oil 3 drops 

acid, can produce a medium depth injury without the com- 
plication assoc~ated with the higher concentration of TCA 
alone. As a result of the damage to the epidemls produced 
wlth the initial peel, theTCA is able to penetrate deeper and 
produce a more significant and even result. 

Deep Peel 
Deep chemical peels are defined as an injury down to the 
mid-reticular dermis. These peels are indicated for patients 
with moderate-to-severe photodamage and advanced 
rhytids. These peels produce significant injury and patients 
have an extended period of beallng following treatment. 

Baker-Gordon formula phenol peel is the traditional deep 
peel (Etg. 38-17). Undiluted 88% phenol does not produce a 
deep or consistent injury because it causes complete coagu- 
lahon of epidermal keratin protems, thus blocking further 
penetration.The Baker-Gordon formula (Table 38-4) reduces 
the concentration of phenol to 55%; the croton oil acts as 
a keratolylic and potentiates the depth of penetration of the 
phenol. Cardiac monitoring is required since phenol can 
produce arrhythmias. Intravenous fluids are given before and 
during the peel to limit the serum concentrations of phenol. 
In addition, the face is divided into smaller cosmetic units 
which are treated individually. An approximately 15-min 
Walt is required between treating each subunit, spreading the 
entire procedure over 1 to 2 h, and further limiting the syste- 
mic concentration of phenol. Following application, occlusive 
tape can be applied if a deeper wound is desrred. 
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Lee HS, Kim IH: Salicylic ac~d peels for the treatment of acne 
Fulton JE, Rahirn~ AD: Dermabrasion using GO2 dry ice. vulgaris in AsJan patients. Derrnatol Surg 2003;29:119B. 
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Jessner's solution and 35% tnchloroacet~c acid vs 5% fluo- 2001;19:413. 
rouracil in the treatment of wldespread facial actina 
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AA amyloid fibrils, 520 
ABCC6 gene mutations, pseudoxanthoma 

elasticum, 51 1 
ABCDl gene, adrenoleukodystrophy, 545 
ABCD crltena, melanoma, 694 
ABCGx transporters, pnytosterolem a. 535 
ABC transponers. 535: see also 

Peroxlsomal AEC 
half-transporter 

Abdomen, allerqlc contact dermatrtls 96 
Aberrant basal cell carcinoma, 648 
Ablative laser resurlacing. 893 - 
Abras~ons, 17 
Abscesses; see also Furuncles 

acne vulgaris. 233 
cerebral, hereditary hemorrhagic 

telanqlectasla. 845 
chell~t~s g ~ ~ d u l a r i s  apostematosa, 796 
metastatlc tuberculous, 336 
North American blastomycosis, 319 
phaeohyphomycosis, 324 
stellate, ivmph nodes. 295 
subcutan*ous fat necrosis, 493 

Absorpt~on spectra, photosensitizers. 32 
Abt-Letterer-S~we disease, 721 
Acanthamoeba, 422 
Acantholysls 

herpetiform pernph~gus. 463 
pemphiqus, 460 

~cantholyt~i  dermatosls, 459, 478 
Acantholyt~c squamous cell carctnoma. 653 
Acanthoma, pllar sheath, 675 
Acanthorna cellules clarr of Degos and 

Ctvatte. 636-637 
Acanthosls nigr~cans. 506508. 631 (Rg.) 

assoelated wlth obesltv, lnsul~n-res~stant 
states and endicr8nopathy, 
506507 

Acanthosls palmans (tripe palms), 506, 507 
(Flg.), 631 

Acar~na [order). 451454 
Aoatalasem~a, 809 
Acetic acid, genital warts, 409 
Acetylcholine, atoplo dermat~tls. 74 
Achenbach syndrome, 828 
Achlorhydria, chmn~c mucocutaneous 

candtdlas~s, 310 
Ao~d burns. 91-92 
Acld maltose lozenges, Sjogren syndrome, 

179 
Acid mucopolysacchar~des. 11, 183 
Acld sphingomyellnase def~ciency, 

Niemann-Pick disease, 536 
Acltretln 

ichthyosis llnean's clrcumflexa, 563 
keratitis-ichthyosis-deafness syndrome, 

565 
palmoplantar pustulosis, 205 

pityriasls rubra pllaris, 21 1 
PsorlasIs. 200 

Acne, 231-250 
Acne aestivalls, 241 
Acne conglobata, 239-240 
Acne corne, 93, 776 
Acne exconee (desleunes ##es). 61.241 
Acne fulmlnans. 240 
Acneiform eruptions, 241-242 
Acne Inversa; see Hidradenitis su~ourativa . . 
Acne keloidalis. 242-243 
Acne kelo~dal~s nuchae. 761 
Acne mlhans necrotica (acne variolliorm~s), 

7A5 - - 
Acne necmtlca, 761 
Acne tmplcalis. 241 
Acne vermoulantl (atrophoderma 

vermlculatum), 579-500, 762 
Acne vulgans, 231-239 

congenital adrenal hyperplasia, 233 
flat warts venus, 404405 
osteoma cutls, 239, 529 
phrynoderma versus, 479 
p~lo~ebaceous un~ts, 10 

Acquired angloedema. 88.153 
Acqulred aquagenlc syringeal 

acrokeratoderma, 215 
Acqulred bilateral nevus of Ota-lhke 

macules; see Acquired dermal 
metanocytosrs 

Acqulred C1 esterase lnhibltor deficiency, 
153 

Acquired dermal rnelanocytosis, 853 
nevus of Ota versus. 700 

Acqulred digttal flbrokeratoma, 609 
Acqulred dyskeratotic ieukoolakta. 806 
Acqulred hyperostosls synd;ome (AHYS), 

240 
Acqulred hypertnchosls lanuginosa, 630, 

7711 
Acauired hv~oqammaalobullnem~a. 84 
Acquired ~chthios~s, 565-566 
Acqulred irnmunodeflciencv svndrome 416. 

see also HIV lnfectlon 
anglolelomyomas, 627 
cryptococcosts. 317,318 
cytornegalovlrus, 386 
dlsserninated coccidloidomycosls, 315 
eyelashes. 8 
halr. 764 
herpes simplex, treatment, 374 
herpes zoster, 383 
Kapos~ sarcoma, 418-419,599-600, 

601 
median rhombo~d glossitis, 803 
Mycobacteriom avrum-rntmcellulare 

complex, 341 
oral candldiasis, 308 
Pseudornonas aemgrnosa, 272 
rosacea, 247 

Acqulred lipodystrophy, 495-497 
Acqulred perforating collagenos~s, 

774-775 
Acqulred perforatlnq dermatosis. 774-775 
A c q ~  red perlorat n; d~sease, 93 
Acq.. red progresslve y~nptianqioma. 597 
Acral anglokeratoma-like pseudolymphorna, 

5911 --- 
Acral arteriolar ectas~a, 586 
Acral erythema 

chemotherapy-induced. 132 
necmlytlc, hepatitis C virus, 388-388 

Acral flbrokeratoma. 609 
Acral lentiginous melanoma, 695 

excislon. 699 
Acral melanocytlc new, 688 
Acral melanama, 697 
Acral mycosis fungoldes, 734 
Acral pen;stcnt pap-aar rnLcnos~s. 185 
Acra pse~dolymphamalo~s angiokeratoma 

In children (APACHR.-590 
ACR crlteria 

progresslve systemic sclerosis, 172 
systemic lupus erythematosus, 161 

Acrocephalosyndactyly, 577 
Acrochordon, 610-81 1 
Acmcyanosls, 25 
Acrodermat~t~s chronlca atmphicans, 293, 

51 7 
borreilos~s. 292 
scleroderma versus, 174 

Acrodermat~tis contmnua, 195 
dermattt~s repens, 204 

Acrodermat~tis entempathica, 484 
pemph~gold gestationis versus. 470 

Acrodermet~t~s perstans. 204 
Acrodynfa, 134-135 
Acrokeraroe.asloidosis of Costa, 214 
Acroneratosis paraneoplast'ca (Bazex s 

svndromel. 630.651.778-779 . 
Acrokeratos's verruc.lorm~s. 568 
Acroneralotic poik ooerma Wear--Klndleri. 

558 
Acromegaloid facial appearance syndrome, 

499 
Acromegaly, 499-500 
Acmmelalsia, 81 6-81 7 
~cropachi  thyroid, 504 
Acropustulosis, Infant~le, 205 
Acrosctems~s, 172 
Acrosp~mmas (dermd duct tumors: 

poromas), 7. 665-666 
Acrosynngeal nevus of Weedon and Lewis, 

868-669 
Acrosynnglum, 6-7 
Acrylates 

adhesives, 106 
Artecoll, 47-48,896897 

Acrylic fiber socks, 43 
Acryllc monomers, I07 
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ACTH 

Addison's disease, 501 
Cushlng dlsease, 500 
stlmulatlon tests 

acne vulgarls from vlnllzlng tumors, 
233 

hirsutism. 772 
Actinic cheiliis, 796 

r~hotodvnamic theraw, 886 . . 
squamous cell carcinoma. 653 

Actlnic comedonai plaque, 30 
Actinic dermatitis, chronic, 37-38, 726 
Actinic elastosis; see Solar elastosis 
Actinic elastotic plaque, 30 
Actinic granuloma, 706707 
Actlnic hjuly, 27-32 
Actinic keratoses, 641443 

fluor-hydroxy pulse peel, 902 
photodynamic therapy, 885-886 
pigmented, 686 
seborrheic keratosis versus, 638, 642 
squamous cell carcinoma versus, 642,653 

Actinic lichen nitidus, 225-226 
Actinic lichen planus. 223-224 
Actinic plaques, hyperkeratotic, malignancy 

rates. 643 
Acttnic porokeratosis, disseminated 

su~elficial. 566-567 
treatmeni, 566 

Actinic pwrigo. 35, 36 (Fig.) 
Actinic purpura (solar purpura), 30, 825 
Actinic reticuloid (chronic actinic dermatitis), 

3748,726 
Actinic squamous cell carcinoma. HiV 

infection, 418 
Acfmomyces acfinomycetemcomitans, 

Paplilon-Lefevre syndrome. 214 
Actinomycetoma, 325. 326 
ActinomycosIs, 270 
Action soectra 

photosensitizers. 32 
~o i ym~mhous  liaht eruption, 34 - 

Ac~p-ncrure, slllcone granLlon a. 46 
A c ~ l e  feon e ne,tmphtllc dermalos s, see 

Sweet syndrome 
Acute generailzed exanthematous pustulos~s 

(AGEP), 124-1 25 
Acute giomeruionephr~t~s, lmpetlgo 

contaglosa, 256 
Acute hemomhagic edema of infancy, 

833-834 
Acute infernlitlent porphyria, 525 
Acute lymphocytic leukemia, leukemia cutis, 

744 
Acute lymphonodular pharyngltis, 398 
Acute myeiogenous leukemia, leukemia 

cuis, 744 
Acute necrotizing ulcerative 

oinaivostomatitls. 809 - - 
Acute porphyrias, 523 
Acute seroconverslon svndrome, HIV 

Infection, 418.417 
Acute ves~culobullous hand eczema. 79 
Acyclovir 

drug reactions, 131 
genltal herpes in pregnancy, 373 
helpes zoster, 381 
omlablal herpes, 368 

pmphylauls, 369 
reststance, 374 
varlcella, 377 

- 
3cylglyceml-3-phosphate O-acyfi Tndirect hemagglutination test, 

transferase 2, congenital amebiasls. 421 
generalized lipodystrophy. 495 latex agglutination test, Cryptococcus 

Adalimumab, psoriasis, 200,201 neoformans. 318 
Adams-Oliver syndrome. 572-573,582 microhemagglutination assay for T: 
Adapaiene, acne vulgaris, 235 pallidum (MHA-TP), 354 
Addicted scrotum syndrome (red bails), 55 Aggressive digital papillary adenocarcinoma, 
Addicted tissue, cortlcosteroids, 137 670 
Addison's disease. 501 Aggressive Infantile fibromatosk, 607 
Adenoid cystic carcinoma, primaly Aggressive systemic mastocytosis, 615 

cutaneous. 670 Aging, 29-31 
Adenolipoma, 623 Agminated grouping of lesions, 19 
Adenoma sebaceum; see Sebaceous Spitz nevi, 691 

adenoma Agminated lentlginosis, 687 
Adenosine deaminase deficiency, severe AGPAT2 gene, congenital generalized 

combined immunodeficiency iipodystrophy, 495 
disease, 85, 66 Agranuiocytosis, dapsone, 476 

Aden ulcer, 266-267 AIDS; see Acquired immunodeficiency 
Adhesive dermatitis, 1061Ll7 syndrome; HIV infection 
Adhesives, leukoderma. 861 AiDS-associated Kaposi's sarcoma. 
Adhesive tape, 106 599-600, 601 
Adlposis dolorosa. 624 AIDS-related complex, 416 
Adjuvant therapy, melanoma, 699 Ainhum. 607 
Adnexa, 6-17 Airbag dermatitis, 92 

origins, 1 Akin and Metcalfe classl8cation. 
Adolescents, atopic dermatitis. 71-72 masto~ytosis. 615 
Adrenal-androgenic female pattern alopecia. Aiagilie syndrome, 534 

502 AL amyloid protein. 521 
Adrenal androgens. women, 771 Albinism. 5, 864-868 
Adrenal glands Chediak-Higashi syndrome, 87 

Addison's disease, 501 Aibopapulold dominant dystrophic 
Cushing syndrome. 500-501 epidermolysis bullosa. 558 

Adrenal hyperplasia; see also Congenital Albright disease, 578 
adrenal hyperplasia Albright hereditary osteodystrophy, 505, 530 

nonclassic, 502 Albright's sign, 505 
Adrenergic sweating. 7 nevoid basal cell carcinoma syndrome, 
Adrenergic urticaria, 154 651 
Adrenocorticotropic hormone; see ACTH Alcohol 
Adrenogenital syndrome; see Congenital fetal alcohol syndrome. 770 

adrenal hyperplasia metronidazoie and, 422 
Adrenoleukodystrophy, 501,545-546 preoperative antisepsis, 870 
Adriamycin, hyperplgmentation. 132 urticaria, 151 
Adsorption therapy, pemphigus foliaceus, Alcohollsrn, nutritional deficiency eczema. 82 

464 Alcohols, dermatitis, 94 
Aduit atopic dermatitis, flexures, 71 (Fig.) Alcyonidium hirsutum, 100 
Adult linear IgA disease, 476-477 Aldosterone; see Pseudohypoaidostemnism 
Adult progeria, 573-574 Aiefacept, psoriasis, 200, 201 
Adult T-cell leukemia/iymphoma. 415-416. Aieppo boil, 423-425 

740 Aleukemic leukemia cutis, 744 
Advanced AIDS, 416 Alexandrite lasers 
Advancement flaps, 878,880 (fig.) long pulsed, 890 Fable) 
AEC syndrome. 571 Q-switched. 890 Fable), 891492 
Aemmonas infections, 279 Aiezzandrini syndrome, 664 
AESOP syndrome (POEMS syndrome; Algae. 100, 331 

Cmw-Fukase syndrome), 578, Algoneurodystrophy. 65 
595,742 Algorithm, assessment of drug reactions, 

Africa, tinea capitis, 299 116 
African cutaneous Kaposi's sarcoma, 599. ALK-1 gene 

600, 601 hereditaly hemorrhagic telangiectasia, 
African histoplasmosis. 316317 845 
African iymphadenopathic Kaposi sarcoma, primaly cutaneous T-cell lymphomas, 

599,600 738 
African tick-bite fever, 288 Alkaii(s), contact dermatitis, 91 
African trypanosomiasis, 428429 Alkaline phosphatase 
Agammagiobulinemia teiangiectasia. 589 

iymphogenic, 85 zinc deficiency, 484 
X-linked. 83-84 Alkali-producing dermatophytes. 300 

Agave arnericana, 100 Alkaptonurla, 542-543 
purpuric dermatitis, 830431 Allergens 

Agglutination tests disperse dye, 102 
Francisella tulerensis, 287 testing, 100; see also Patch testing 
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Allergic contact chellitis, 785 
Allergic contact dermatitls, 91. 94-113 

external otlBs versus, 273 
5-iluomuracll, 642 
keratinocytes. 3 
pruritus anl, 54 

Allergic rhinltls, pseudoacne of the nasal 
crease, 681 

Allergic shiners, 858 
Allergy; see also Photoallergic reactlons; 

Presenative allergy 
bacitracin, 112, 114 
bovine collagen, 895 
foods 

atoplc dermatitls, 69-70, 74, 75 
urtlcarla, 150 

hyaluronlc acid, 695496 
local anesthetics. 111-112, 871 
urticaria, 150 

ANodermanyssus sanguineus (house mouse 
mite), 454 

Allodynia, zoster-associated pain, 382 
Allopurinol 

Artecoli granuloma, 897 
azathioprlne interaction, 461 
hairy-cell ieukemia. 745 
hypersensitivity syndrome, 11 9 

All-trans-retlnoic acid. Sweet syndrome. 
146 

Allylamines. 297 
Alopecla. 749-763 

adrenal-androgenic female pattern, 
502 

discoid lupus e!ythematosus. 157, 
759-760 

nonclcatrlclal. 749-758 
sarcoidosis, 710-711, 762 
syphllls, 358, 757 

Alopecia areata, 749-752 
tinea capltls versus. 300 
trichotlllomania versus, 63,751, 757 

Alopecia cicatrisata. 761 
Alopecia muclnosa, 729-730 

folllcular mucinosis, 20, 188, 729, 757 
Alopecla neoplastica. 629, 762 
Alopecia totalls, 749 
Alopecla universalis, 749 
a,-antltw~sin deflclencv oannlculitls. 494 . . . . 
a644 lntegnn complex. junotional 

e~idernolvs~s bullosa w~th wlorlc 
atresia, &7 

a-fetoprotein, ataxia-telanglectasla. 555 
a-gaiactosidase A, 538 
Alpha-hydroxy aclds, supertlclal peels, 

901-902 
u-L-iduronase, Hurler syndrome. 544 
a-llpoic acid, burning lips syndrome, 64 
a-iipopmteln def~ciency, familial, 535-536 
Alphavlrus. 403 
Alport syndrome. 627 
AL protein, 519 
Altemariosls, 324, 330331 
'Alternate' complement pathway, 88 
Aluminum chlonde 

foot blister prevention, 43 
for hyperh~drosls. 777 
localized epidermolysis bullosa simplex, 

557 
Aluminum salts 

antiperspirants. 109 
tinea pedis, 305 

Aluminum-zirconium antlperspirants, 
zirconium granuloma, 46, 47 (Fig.)# 
109 

Amalgam, dental fillings, 104, 105, 135 
itchenoid reactions;128-129 
tattoo. 807 

Amblyomma arnericanum (lone star tick), 
451 

Ambulatory phlebectomy, 900, 901 (Fig.) 
Amebas, 421-422 
Amebiasis, 421 

chronlc undermlnlng burrowing ulcers 
versus. 269 

Amelanotlc blue nevus. 701 
Amelanotlc melanoma, 696 

suhuogual. 793 
Ameloblastoma, peripheral, 808 
American Cellac Society/Dletary Support 

Coalition, 478 
American Heart Association, endocarditis 

risk of surgery, 869 
American Joint Comminee on Cancer, 

melanoma staglng, 697-698 
American lelshmanlasls. 425-426 
American trypanosomiasis. 428,429,446 
Amldes, local anesthetics, 870 
Amlfostlne, radiation-induced erythema 

multlfomla, 130 
P-Aminobenzoic acid, 109 
Amlnolevulinic acid; see also Photodynamic 

therapy 
delta-aminoievulinia acid, 522, 884-885 

Aminopenlcilllns, reaction rates. 115 
Aminophylline, 111 
Amiodarone photosensitivity, 121 

pigmentation, 126 
Ammonium lactate lotion 

for ichthyoses, 560 
stucco keratosis, 639 

Ammonium persulfate, 108 
contact urticaria. 114 

Amodlaqulne, pluritus from, 57 
Amorolfine nail varnish. 306 

itraconazole with, 307 
Amoxicillln 

ampicillm-amoxlcillin. exanthems from, 
117 

borreliosis, 292 
endacarditis prophylaxis, 870, 871 

Fable) 
Amoxiclllin-clavulanate, drug reactions, HIV 

Infection. 131 
Amphotericin B 

ielshmanlasls, 425 
mucormycosis, 329 
Systemic candidiasls, 310 

Ampicillin, andocarditis prophylaxis, 671 
Fable) 

Ampiclllln-amoxiclllln, exanthems from. 117 
Amputations, thrombomgiitis obliterans, 

842 
Amylase, subcutaneous fat necrosis, 493 
Amyloid, 519 

macular, notalgia paresthetica versus. 64 
Amyloidosis, 519-522 
Amylold substance R 519 
Amyopathlc dermatomyositis, 168 
Anagen effluvium, 753-754 
Anagen halrs, 749 
Anagen phase, hair follicles, 8, 9 
Anal chancre. 354-355 

Anal fistula, tuberculosis fistulosa 
subcutanea. 335 

Anal warts. 55.408 
lmiqulmod supposltones, 410 

Anamnestlc reactlons (svstemlc contact 
dermatitis), 94. 111 

Anaphylactold drug reactions, 120 
chemotherapy, 131 
radiocontrast medla, 120, 133 

Anaphylaxis, 151-152 
ma~tocytosis, 615, 618 

Anaplastlc large cell lymphoma 
Hodgkin's disease versus. Epste~n 

virus, 386 
onmalv cutaneous 738 

~naplastlc lymphoma knase (ALK-I) 
hereditary hemorrhagic teianglectasla, 

845 . - 
pnmery cutaneous T-cell lymphomas. 73.8 

Anatomically predisposed blushing, 139 
ANCA-pos~tive small-vessel vasculitides. 

838440 
Ancient schwannoma, 621 
Ancydosfonna caninurn, nematode 

dernatitls, 435 
Arrcylosfoma fspp ), 435 
Ancylostoma bwl?ense, creeptng eruption, 

435-436 
Anderson-Fabry disease, 538 
Androgen@) 

acne vulqans, 232-233 
acquiredaogioedema, 153 
Dupuytren contracture. 604 
women, 771 

Androgen-dependent syndromes, 501502 
Androaenetlc alooecla. 754-756 - 

alopecia areata versus. 751 
oral contraceptives, 757 
telogen effluvium, 752,753 
women, 755-756,757 

Androgen insensitivity syndrome, complete, 
7fin -- 

Anemia, dyskeratons congenita, 570 
Anergy, tuberculin test. 333 
Anesthesra (pathologlcal), 20 
Anesthesia (therapautrc), see Local 

anesthetics 
Anetodarma. 516.742 

bormliosls, 292 
congenital. 516 

Aneuplold leukopiakra, 805 
Aneurysms 

capillary, 588 
cirsold, 586 
coronary arteries, mucocutanwus lymph 

node syndrome, 843 
Angelman syndrome. P gene, 864 
Angel's klss: see Salmon patches 
Angina bullosa haemorrhaglca, 808 
Angloblastoma, 596 
Anglocentnc lymphoma, 739 
Angloedema, 149,151, 152-153 

acquired, 88, 153 
from drugs. 120 
ep~sodic. w~th eoslnophilla. 153 
vibratory, 155 

Angloendothellomatas~s, 598 
malignant, 742 

Angloflbromas, 608-609 
tuberous sclerosis, 551 

Angiold streaks, retlna. 51 1 
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Angloimmunoblastic lymphadenopathy i...., 

dysprotelnemia. 747 
Ang~oimmunoblast~c T-cell Lymphoma 

(anglo~mmunoblastic 
lymphadenopathy with 
dvsorote~nemial. 747 

Anglokerat&a(s), 589-590 
Anqlokeratoma circumscnptum nasvifone, - 

584 
Angiokeratoma corporls d~ffusum, 538 
Angiokfwatoma of Mlbeill, 589-590 
Anglokeratoma of the scrotum, 580 
Anglolelomyoma, 627 
Angiolipoleiomyoma, 624. 627 
Anglollpoma, 624 
AnglolYmphold hyperplasla wlth 

eoslnophilie, 591592 
Angioma(s) 

cherry angioma, 595 
spider angioma. 587 
tufted, 596 

Angioma arteriale racemosum, 586 
Angioma serpiglnosum, 592-593 
Anglomatold fibrous histiacytoma. 613 
Angloneurotlc edema, erysipelas versus, 260 
Angloosteohypertmphy syndrome, 563,585 
Anslosarcomas. 41 (Fis ). 601602,649 
~nilotensln I1 antagonits, engloedema, 120 
Anglotensln II receptors, on collagens, 509 
~ n i ~ o f e n s ~ n  converting enzyme (ACEJ, 

sarcoidos~s, 712 
Angiotens~n oonvertlng enzyme inhibitors, 

ang~oedema. 120 
Angiotroplc (Intravascular) large cell 

lymphoma, 598,742 
Angry back syndrome, 81 
Angular cheilltls (perleche), 308, 309, 797 
Anhldros~s, 778-779 

conoenltal hsensltivlh, fo oafn with. 67 
~ n h ~ d r o t ~ o  asthenla, tropical, 24 
Anhldrotlc ectodermai dysplasla. 570-571 
Anictenc leptosplms~s, 290 
Anlmal scables, 453 
Anise-scented mokihana berm lPelea . . 

anlsaia), 33 
Ankle brachial index IABI). 846. 847 
Ankyloolepnamn, AEC syndrome. 571 
Ann-lar conf.g,ral'on of lesons, 19 
Annular digltal constriction, 607 
Annular elastolytlc giant cell granuloma, 

706707 
Annular erythemas 

erythema annulare centrlfugum, 142-143 
gyrate etythemas, 142-144 
of Infancy, 143 

Annular granuloma; see Granuloma annulare 
Annular llchen planus, 219 
Annular osor~asis. 193 
Annular ;arco~dosls. 709 
Annular syph~llds. 357 
Annulus rnigrans, tongue, 801 
Anonychia, 784 
Anoplura (order). 446-448 
Anorectal lymphogranuloma venereum, 294 
Anorexla nervosa, acmcyanosis, 25 
ANOTHER syndrome, 502 
Ansenne folilculosls, traumatic, 775 
Anthralin, 198 

alopecia amata. 751 
Anthrax. 264-265 

cowpox versus, 393 

. ,~threnus scmphulanae (carpet beetle), 449 
Antiandrogens, 502 

androgenetlc alopecla. 756 
Antibiotics 

acne vulgans, 234 (Table). 235-236 
allergy, 112 
atoplc derrnatltis, 73. 76 
candidlasis, 311 
ear eczema and, 78 
exanthems from, 117 
folllcuilt~~ decalvans, 761 
~mpeklgo prevention. 256 
resistance 

Netssena gonorrhoeae, 277 
Pmpionibacfenum acnes. 236 

rosacea, 248 
Staphylococcus aureus, 252,253,254 

methiciilln-resistant. 251-252 
streptococcal infections, psoriasis, 194, 

199,200 
surgery, 869-870 
tlnea pedis, 305 

Antlcardiolipln ant~body, systemic lupus 
erythematosus, 164 

Antrcentromere antibodies. CREST 
syndrome, 172 

Antlchol~newic druas, for hyperhldrosis, 778 

Antiphospholipid antibi -.--. .--. 
anetoderma, 516 

Antiphosphollpld antibody syndrome, 
catastrophic, 825 

Antlplateiet drugs, iivedoid vasouiopathy, 
818 

Anti-RO antibodies, systemic lupus 
erythematosus, 164 

Antisepsis, preoperative, 870 
Antlthrombins, fulminant meningococcemia, 

825 
Antitoxin, diphtheria, 266 
Antiviral dlugs: see elso Highly active 

antlretroviral therapy 
herpes simplex prevention, 142 

Antoni A and B tissues, schwannoma, 621 
Ants, 450 

alopecia, 751 
ANUG (acute necmtizing ulcerative 

gingivostomatifis), 809 
Aortic arch syndrome, 841 
Aortic root 

Ehlers-Danlos syndromes, 513 
Marfan syndrome, 514 

Aortitis, svohilis, 360 
APACHE iacral pseudolymphomatous 

ansiokeratoma in children), 590 
~ n t l c o a ~ u l i t s  - 

skin necrosis, 122-123 
surgery and. 869 

Anticonvulsants 
hypersensitivity syndrome. 117-118 
pellagra, 482 

Antifungal agents, 297-298 
allergy. 112 
camdldiasls. 298, 308 
onychomycosts. 306307 
sebol~heic dermatltls, 182 
tinea corpons, 302 
tlnea pedts, 305 

Antrgen-presenting cells, mycosls 
fungoides, 730 

Antlhlstamines 
atoplc dermatit~s, 75.76 
causlng uttlcana, 120 
mestocytows, 618 
puntus. 51, 52 
urt~caria, IS2 

solar. 37 
Anti-Jo-I antibody, dermatomyodtis, 168 
Antilamlnin cicatric~al oernohlaoid. 472 
Antlrnalarlals: see a~sd spe% drugs 

adverse effects, 165 
lupus erythematosus, 165 

l~cheno~d eruption, 159 
porphyria cutanea tarda, 524 
psoriasls. 197 

Antlmony n-methyl giutamlne, leishmanias~s, 
425 

Antineutrophll cytoplasmic ant~bodles 
[ANCA-S). 838 

erythema alevatum diutlnum. 835 
Antinuclear antibodies 

m~xed connective tlssue dlsease, 177 
sclemderma, 173 
systemic lupus erythematosus, 164 

Antioxidants, rubber presarvatlves, 106 
Anti-plO5 pemphlgoid, 467 
Antlpersp~rants 

axlllary, 109 
zirconium granuloma, 46. 47 (Fig.), 109 

APECED syndrome, 505 
vitiligo, 861 

Apert syndrome, 577 
Aphthous stomatltls, recurrent (aphthosis), 

810-812 
Aphthous ulceration 

herpes simplex versus, 375 
secondary syphilis versus, 359 

Aplasia cutis eongenita. 572, 757 
Aplastic crisis, erythema irrfectiosum, 401 
Apocrine cystadenoma, median raphe cyst 

ve~SUs, 682 
Apocrine gland carcinoma, 670 
Apocrine sweet units, 7 

origins, 1, 8 
Apollpoprotein B-100, familial defective, 534 
Apollpoprotein E denclency, familial. 534 
Aponeurotlc fibroma, 605 
Apoptosis, keratinocytes, 3 
Application sparganosls, 433 
Aquadynia, 56 
Aquagenic pruritus, 56 

polycythemla Vera, 748 
Aquagenic syringeal acrokeratoderrna, 

acquired, 21 5 
Aquagenic urticaria, 155 
Aquapon'n water channels, Sjogmn 

syndrome, 178-1 79 
Aquarium granuloma, 339-340 
Aquatic plants, 100 
Arachnida (class), 451-456 
Arachnldae (order). 495456 
Arachnidism, 455 
Arboviruses. 402403 
Arcanobacterium haemolyficum, 268 
Arcuate configuration of lesions. 19 
Areola, hypsrkeratosis of the nlpple and 

areola. 636 
drgemone mexikana oil, 828 
Aqentaffinoma, 631-632 
Arginine deficiency, 541 
Arglnosucclnlc acid synthetase deficiency, 

541 
Argon lasers, 889 . 
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Aqyria, 126,858 Ataxla-telangiectasi~m Autoeczematization. 81 
Arilus cristatus (wheal bug), 446 Athero~clerosis Autoerythrocyte sensitization, 829 
Armadillos, Hansen's disease, 343 familial hyperchoiesterolemia, 533 Autofluorescence, stratum corneum, 
Arm box studies. insect repellents, 442 iivedo reticularis. 817 psoriasis, 197 
Ammatase, pannicuius, 13 Athlete'sfoot. 303-304 Autoimmune diseases; see also Blistering 
Aromatherapy. 100 ATM gene, ataxla-telangiectasia, 555 dermatoses 

phytophotodermatltis, 33 Atopic dermatitis, 69-77 drug-induced, 135-136 
Arrector pill muscles, 8, 12 acute flares, management, 76 Autoimmune estrogen dermatitis, 83 
Arsenic. 104-1 05. 858-859 eczema herpeticum, 373 Autoimmune poiysndocrinopaihy syndrome 

Bowen's disease, 655, 859 hypohidmsis, 778 type I, hypoparathymidism, 505 
melanosis, 126 mol lu~um contaglosum, 73, 395, 396 Autoimmune progesterone dermatitls, 82-83 

Arsenical keratoses, 640, 859 nummular eczema versus, 82 Autoimmune thrombocyiopenlc purpura, 
Artecoll, 47-48.896897 occupations, 78 82M21 
Artefacts, mosaic false hyphae, 304 osteomyelitis. 254 Autoimmunity, alopecia areata, 750 
Arterial injection, scierosants, 900 smallpox vaccination and, 391 Autoinflammatory syndromes. 149 
Arterial insufficiency ulcer, 847 systemic therapy, 76 Autoinoculation 

tropical ulcer versus, 267 tinea capitis versus, 300 f~runculosis, 254 
Artericgraphy, thromboangiitis obliterans, 842 topical therapy, 75-76 smallpox vaccine. 391 
Arteriosclerosis obiiterans, 842 Toxicodendm sensitivity, 73 warts, 404 
Arteriovenous fistulas, 586 impetigo versus. 256 auto logo^^ fat transplantation, 895 
Arteriovenous malformations, hereditary Atopic eczema; see Atopic dermatitis Autonomic nerves, 12 

hemorrhagic teianglectasia, ATP2A2 gene (Darier gene). 568 A~to~ensltization dermatitis, 81 
844-845 ATP7A gene Autosomal dominant inheritance, 547 

Arthralgia, systemic lupus erythematosus, cutis laxa, 515 Autosomal recessive hypercholesteroiemia, 
162 Menkes kinky hair syndrome, 765 533-534 

Arthritic erythema, epidemic. 285 ATP7B (P-type ATPase) gene. 543 Autosomai recessive ichthyosls. 581-562 
Arthritis; see also Joints; Rhaumatoid Atrial myxorna. 614 Autosomal recessive inheritance, 547 

arthritis Atrichla with papules, 578. 762 Autosomai recessive neonatal pmgeroid 
Lyme disease, 292 Atrophic glossitis, 802 syndrome, 495 
muiticentric reticuiohistiocytosis. 719 Atmphie blanche, 81 8 Avascular necrosis of femoral head, systemic 
psoriatic. 194 cutaneous poiyarteritis nodosa, 837 lupus etythematosus. 162 

nail involvement and. 782 Atrophoderma of Pasini and Pierini, 171 Avidin, biotin deficiency, 483 
Reiter syndrome, 202-203 borreilosls, 292 Axilia 
sarcoidffiis, 71 1 Atmphoderma reticuiatum (vermiculatum), freckles, neurofibromatosis, 553 
subcutaneous fat necrosis, 493 579-580,762 hyperhidrosis, botuilnum toxin type A. 

ANropods, 442-456 Atrophoderma vermlcuiatum, 579-580, 762 897-899 
bite grouping, 19 Atrophodermia reticulata symmettica facie1 seborrheic dermatitis, 191 

Artifical nails, 109 (atrnphoderma vermicuiatum). Axillary antiperspirants, 109 
AryI sulfatase C deficiency, 560 579-580,762 Axiilary deodorants, 109 
Asboe-Hansen's sign, 1617,459 Atrophodermia ulerythematosa Axiiiav granular parakeratosis. 507 
Ascher syndrome, 516. 799 (atmphoderma vermicuiatum), Azathioprine 
Ascorbic acid deficiency, 481-482 579-580,762 atopic dermatitis, 76 
Ash, 93 Atropine, hydrocystomas, 665 chronic actinic dermatitis, 38 
Ash-leaf macuies, tuberous sclerosis, 551, Anractants, mosquito traps, 442 pemphigus vulgaris, 461 

552 Atypla, epithelium, elythema ab igne, 24 Azeleic acid 
Ashy dermatosis (erythema dyschromicum Atypical chancre, 355 acne vulgaris, 235 

perstans). 223, 224 Atypical fibroxanthoma. 613 rosacea, 248 
Asia, tinea capitis, 299 malignant fibrous hlstiocytoma versus, Azithromycin, syphilis and HIV infection, 364 
Asiatic porcelain doll appearance, restrictive 613 Azithromycin/clarithromycin, endocarditis 

dsrmopathy, 583 Atypical lichen myxedematosus. 186 prophylaxis, 871 Fable) 
Aspergillosis, 297. 330 Atypical measles, 399400 Azo dyes, urtican'a, 150 

onyohomycosis, 306 Atypical mycobacteriosis, 338-342 Azure Iunuiae, 543, 792 
Aspergillus (spp.1, hyaiohyphomycosls, 329 Augmentation 
Aspergiilus flavus, 330 breast, sllicone reactions, 46 
Aspergillus fumigatus. 330 soft-tissue, 4748,895897 
Aspirin Auricular endochondrai DseudOCVSt. 
I 
B1 9 virus: see Pa~ovirus 61 9 

mucocutaneous lymph node syndrome, 
843 

poiycythemia Vera, 53 
Reye syndrome, 376377 
sunbum and, 28 
surgery and, 869 
urticana, 120. 150 

Aspienla, purpura fulmlnans, 825 
Assassln bug; see Reduvi~d bug 
Asteatotic eczema; see also Wlnter ltch 

translent acantholyt~c dermatosls, 478 
Asthma, Chuy-Strauss syndrome, 839 
Astrocytomas, tubemus sclamsis, 552 
Asymmetric penflexural exanthem of 

childhood, 400-401 

681-682 
Auriculotemporal syndroma of van Frey, 777 

Botox tmatment. 778 
Ausp~tz sign. 132. 193.198 
Australia, tinea capltis. 299 
Australlan sea wasp. 430 
Autoantibodies 

blolog~c agents inducing. 133 
chronic blistering dermatoses, 459 
CREST syndrome, 173 
igG, urttcana. 151 
neonatal lupus erythematosus, 161 
systernic lupus erythematosus. 162. 164 
thym~d, urticana, 504 
urtlcanal vascuiltis, 834 

Babesiosis 
bomiiosis with, 292 
prevention. 442-443 

Baboon syndrome. 94,98 
as nonpigmenting fixed drug reaction, 

127-1 28 
Bacillary angiomatosis, 263-284 
Bacillus anthracls. 265 
Bacillus Caimette-Guerin immunization. 333. 

334 
leprosy, 352 

Bacitracin 
alleqy, 112. 114 
Staphylococcus aureus nasal carriage. 

254 



Streptococcal infections 
Bactroban, 253 
Baghdad boil, 423425 
Balrnsdaie ulcer; see Burull ulcer 
Baker-Gordon formula. 902 
Bakery, hand eczema, 78 
Balamuthia. 422 
Balanitis 

gangrenous. 275 
pseudoepitheliomatous keratotic and 

micaceous, 657458 
Balanitis of Foiimann, syphilitic, 355 
Balanitis plasmecelluiaris. 657 
Balanitis %erotica obiiterans: see Lichen 

sclerosus 
Baiano~osthltis, Trichomonas vaginaiis. 422 
Balanoposthitis chmnica circumicripta 

plasmecellularis. 657 
Bald tongue. 802 
Ball-and-socket deformities, trichorrhexis 

invaginata. 766 
Balloon cell melanoma. 689 
Balloon cell nevus. 689 
Balloon cells, herpes zoster, 383 
Balsam of Peru, 100,107 
Bamboo hair, 766-767 
Banal nevi; see Benign melanocytlc nevi 
Banding, hair, 763 
Bandllke and perivascular patterns, 

cutaneous lymphoid hyperplasia, 
726 

Banker-type childhood dermatomyositis, 
169 

Bankokerend (ainhum). 607 
Bannayan-Riley-Ruvalcaba syndrome. 624. 

674 
Bannwarth syndrome. 292 
Berber's itch; see Sycosis vulgaris; Tinea 

barbae 
Barcoo rot; see Desert sore 
Bare lymphocyte syndrome, 85 
Barium swallow 

dermatomyositis, 169 
scierodena. 173 

Barley itch, 454 
Barraquer-Simons syndrome, 495496 
Barrier creams, 113 
Bartonella (infections). 282-285 

pyogenic granuloma and. 592 
Barfonella bacilliiormis. 284 
Bartonella henselae, 282-283 

bacillary angiomatosis, 283, 284 
Bartonella quintana, 283 

bacillary anqiomatosis. 283. 284 . . 
Bart syndrome, 558 
Basal cell carcinoma, 646652 

actinic keratosis versus, 642 
arsenic, 859 
cryosurgery, 874-875 
curettage and electrodessication, 876 
HIV infection, 418 
Mohs micrographic surgery, 881 
nevoid basal cell carcinoma syndrome. 

610,650-652 
nevus fiammeus, 583 
in nevus sebaceus, 661 
photodynamic therapy, 886 
radiation cancer, 40 
radiotherapy. 887 
trichoepitheiioma versus. 672 

carclnoma syndrome). 610. 
650452 

Basal lamina, 6 
Basalold follicular hamartoma. 675-676 

generalized syndrome. 651 
Basement membrane, periodic acid-Schiff- 

positive. 6 
Basement rnembrane-associated collagens. 

509 
Basement membrane zone, 6 
Basement membrane zone antibodies, 

bullous pemphigoid. 467 
Basidiobolomycosls, 328 
Bathing trunk nevus; see Giant pigmented 

nevus 
Baths 

frostbite treatment, 26 
for ichthyoses. 560 

Bathtub suction-induced purpura, 828 
Bay sore. 423-425 
Bazex's syndrome, 630,651,778-779 
Bazin's disease; see Erythema induratum 
B-cell lymphomas 

body cavlty-based. 387 
human herpes virus-8,387 

cutaneous, 740-743 
HIV infection. 418 

BCG immunization: see Bacillus Calmene- 

Beaded hairs, 765-766 
Beading, fluorescent treponemal antibody 

absorption test, 354 
Bean bag cells 

cytophagic histiocytlc panniculitis, 494 
subcutaneous T-cell lymphoma. 739 

Bear underbelly sign, 197, 730 
Beau's lines. 781,784-785 
Beaver lodges. North American 

blastomycosis, 320 
Becaplermin, venous insufficiency 

uiceratlon, 846847 
Becker nevus. 628,687 
Beckwith-Wiedemann syndrome, 583 
Bedbua bites. 445-446 - 
Bednar tumor, 612 
Bed rest, hemes zoster. 381 
Bedsores. 4243  
Bees, 450 
Beetles. 449-450 
Behqet syndrome (oral-ocular-genital 

syndrome), 480-481. 81241 3 
bullous pyoderma gangrenosum, 146 
elythema nodosum, 488 

Belei, 365-366 
Benign cephalic histiocytosis, 717 

lwenile xanthoaranuioma versus. 716 - ~~ 

Benign luvenl e melanoma; see Spitz news 
Ben~gn 1icheno:d keratoses, 639-640 
Bengn I'pobiastomatosis. 626 
Benign hlmpnanqioendolhelioma, 597 
Benign melanocytlc nevi (moles). 687494 

HIV infection, 41 8 
melanoma versus, 697 

Benign migratory glossitis; see Geographic 
tonaue 

Benign mucoial pemph~goid. 471473 
Bengn neonatal hemanqiomatosls. 593 
i3enign solitary fibrous papule. 609 
Benzocaine, allergy, I12 

Benzoin compound tincture, 106 
Benzoyl peroxide. 107 

acnewigaris, 235 
Benzyl alcohol, preserved saline 

anesthetic effect. 871 
Botox. 897 

Beradinelli-Sei~ svndrome. 495 
Beraprost sodium; iivedoid vasculopathy, 818 
Bergamot, oil of. 3 2 3 3  
Bergyella zoohelcum, 282 
Beriberi, 480 
Berloque photodermatitls, 32-33 
Bermuda fire sponge. 100 
Bernard-Soulier syndrome, 828-829 
Beryllium granuloma. 46 
Besnler, E., prurigo gestationis, 471 
Besnier prurigo diatheslque; see Atopic 

dermatitis 
Beta-carotene 

actinic keratoses and. 641 
etythropoietic protoporphyria, 526 

p-catenin mutations, pilomatricoma, 671 
Betadine, preoperative antisepsis. 870 
Betaine supplements, homocystinuria, 514 
p-mannosidase deficiency, 538539 
Betel, oral submucous fibrosis, 610 
Bexarotene, mycosis fungoides, 732-733 
Bezoar (trichobezoar). 757 
Bichloroacetic acid, genital warts, 410 
Bier spots. 819-820 
Bile acid supplements, psoriasis, 200 
Bllharziasis, 432433 
Billary cirrhosis 

primary, 53 
lichen planus, 220 

xanthomatous; see Obstructive liver 
disease 

Biliary pruritus. 53 
Biofeedback, Raynaud's phenomenon, 816 
Biologic agents 

adverse reactions, 133 
psoriasis, 200-201 

Biologic falsepositive, syphilis serology, 354 
Biologic response modifiers, rnycosis 

fungoides, 732 
Bioplastique, 46, 48 
Biopoiaris specifera. 324 
Biopsies, 18. 872-873 

alopecia, 749 
breast eczema. 78 
clcatricial alopecia, 758 
erythropiasia of Queyrat, 656657 
giant cell arteritis, 840 
Kaposi's sarcoma. 419 
melanoma, 696-697 
panniculitides, 487 
telogen effluvium, 753 
trichinosis. 441-442 
trlchotillomania. 63. 757 

Biotin 
deficlancy, 483-484 
for onychorrhexis, 786 

Biotlnidase deficiency, 483 
Bipolar devices, eiectrosurgery, 878 
Blrbeck granules (Langerhans granules), 5, 

722 
Birds, mites, 454 
Birefringence, amyloid types, 519 
Blrt-Hogg-Dube syndrome. 674475 
B i s h  button, 423425 



Bismuth, plgmentatlon. 128 
Blsphenal A. 107 
Blte Blocker for Kids, Insect repellent, 442 
Bltes 

arthropods, grouping, 19 
centipedes, 443-444 
dogs and humans, pathogens, 281-282 
lizards. 456457 
mosquitoes. 448 
redovlld bugs, 446 
self-b~tmng, 59 
snakes, 456 
splders. 455-456 

pyodena gangrenosum versus. 148 
ticks, Lyme dlsease, 291 

Brtot spots, vitamin A deftciency. 479 
Blornstad syndmme, 764 
B-K mole syndrome. 642-694 
Black dermatograph~sm, 103 
Black dot sign, toxicodendron sensitlvlty, 98 

mg.1 
Black dot tlnea. 298 
Black fly, 448 
Bleok hairy tongue, 801-802 
Blackheads, 231 
Black heel, 43 
Black measles, 399 
Black persons 

inhinted patterned lentlginosis In, 686, 
687 (Ficr.) 

squamous ceii carcinoma, 653 
Black piedra. 312 
Black widow spider. 455 
Blaschho lines., llchen strialus, 226 
Blaschko seamenis. 547 
Blasllc NK-cs11 lymphoma, 739 
Blastomyces dermalilidis, 319 
~iastomycosis. 297, 319-320 

coccidioidomymsis versus. 315 
Blastomycosis-like pyoderma, 255,272 
Blau syndrome. 149 

sarcoidosls versus. 71 3 
Bleaches 

on elastlc (fabric), 106 
for hair, 108 
melasma, 855 

Bleachhg creams, 109 
Bieedlng. erblum:Yag laser treatment, 894 
Bleomyoin 

flagellate leslons. 132 
hyperpigmentation, 132 
vermca vulgaris, 406407 

Blephantis, seborrhelc dermatlt~s, 191, 192 
Blephamchalasis, 515-516 
Blindness 

Behvet syndrome, 812 
giant oell arterltls, 840 

Blister beetle dematitrs, 449 
Blistering dermatoses, see also 

Epldemolysis bullosa 
chron~~, 459-478 

BIIStedng distal dactylitis, 262 
Blistm (vesicles). 16 

burns, 21, 22 
friction, 43 
gen~tal herpes, 370 
over fractures, 43 
panohyonychia congenita, 569 

ELM gene, 576 
Btooh-Sulzbetgardlsease; see Incontinentla 

pigmenti 

Blood tmnsfuslons, grafl-versus-host 
d~sease, 89, 90 

Blood vessels, dermis, 12 
Bloom syndrome, 575-576 
Bloom-Tone-Machacek syndrome, 575-575 
Bluebeny muffin baby. 386,826 
Blue bottle (jellyfish), sting treatment, 

430-431 
Blue islands, mucinws carcinoma, 669 
Blue Ilght, photodynamlc therapy, 885 
Blue nails, W. 792 
Blue nevus. 19, 20 (Fig.). 701 

oral, 807 
reourrent, 689 

Blue nevus of Jadassohn-fiche, 70'1 
Blue rubber bleb nevus syndmme. 584-585 
Blue sclerae, osteogenesls imperfffita. 517 
BLush~ng. 139 
Bockenhelmer syndrome, 582 
Bockhart impetigo, 252 
Body cav~ty-based B-cell lymphoma, 387 

human herpas virus-8,387 
Body dysmorphic dlswder, 63 
Body louse Infestation, 447448 
Body surface area (BSA), bullws drug 

reaotlons, grading, 129 
Bolk: see Furuncles 
Bombardler beetles. 449 
Bone 

acne fulmtnans, 240 
chondmdyspiasia punctata, 549 
early congenttal syphilis, 361 
eosinophlllc granuloma, 721, 723 (Fig.) 
Gorham's disease. 585 
incontinentla damenti. 848 
Langefisns celihtsti~c~tosis. 722 
nallpatella syndrome. 786 
nevoid basal cell earclnoma syndrome. 

651 
osseous late syphtlls. 360 
osteogenesls imperfacta, 517618 
sarcoidosls, 71 1 
yaws, 365 

Bone beetles, 449 
Bone manow 

ewthema infectiosum, 401 
Langerhans cell hlstiocytosts, 722 
masto@ytosis. 617418 
transplantation 

dyskeratosis oongenlta, 570 
Gaucher disease, 537 
graft-Yews-host disease, 89 
herpes simplex pmphylaxis, 373 
herpes zoster, 383 
Hurler syndrome, 544 
Wiskott-Aldrlch syndmme, 86 

Bone minemi density, cortiwstemids, 137 
Borderline cases, lymphomatoid papulos~s 

and lymphoma. 735 
Borderline types of leprosy, 344. 345,349 
Bonc acid, flea control, 443 
Bonella (spp.) 

outaneous lymphoid hyperpiasla, 726 
primary cutaneous folUoular lymphoma, 

741 
prlmaiy cutaneous marginal zone 

lymphoma, 742 
Borrela akel~i, lliohan sclerosus, 228 
Bomliosls, 291-293 

preventLon, 442443 
treponemai teets, 354 

Boston exanthem disease, 39Eh.399 
Botny, human, 448-449 
Botox; see Eutullnum tom, type A 
Botlyomycosk, 255 
Bottle brush plants (Grevltlea spp.), 

dermat~ts, 99 
Botuiinum toxin. 897-899 

type A, 897-899 
for h~~erhidmsis, 777-778. 897-899 
lichen simplex chronicus, 58 

type 8,897 
for hyparhldmsa, 778 

zostsr-associated pain, 382 
~ouba; see Yaws 
Bourneville disease; see Tuberous sclerosis 
Boutonneuse fever, 289 
Bovme collagen 

in Artecoli, 896 
dermal implants, 4748,169, 895 

Bovlne farcy, a 2  
Bovine papular stomatitis, 393 
Bowel-bypass syndrome, 146 
Bowen's disease (squamous cell carclnoma 

In sltu), 555-656 
actinic keratosls versus, 642 
arsenic, 655.859 
arsenical keratoses, 640 
curettage and eleotrodessicatlon, 876 
nailbed, 792 
photodynamlc therapy, 886 
sebaceous carcinoma versus. 663 

Bowenold actinlc keratosls, 641 
Bowenold papulosls, 405409, 656 
Box jellyfish, sting treatment, 430, 431 
BPI80 lorotein) 

Brachloradkl prhitus. 36, 64 
Brack syndmme, 518 
Braided sutures, syntheta, 871 
Brain: see Central nervous system 
Bramble-bush Wem, eiastosis perforans 

serplg~nosa, 510 
Branchial cleft cyst%, 682 
Brazil~an armed spider, 455 
Break-bone fever, see Dengue 
BreaMast-lunch-and-dinner sign, 19 
Braakthrough varicelia, 377 
Breast 

augmentatron, sillcone reactions, 46 
carcinoma; see also Cutaneous 

postradlatlon angiosivcama of the 
breast 

basal oell carcinoma and. 649 
metastases. 629 
PTEN mutations, 674 
thrombocytopenic purpura, 821 

eczema. 78 
Br~ll-Zinsser dlsease. 288 
Bristleworms, Injuries fmm, 431 
BntUe nails, 786 
Broad beta dlsease, 534 
Broken-off hairs, tinea capitls, 300 
Bromide eruptions, North American 

blastomycos~s Versus. 320 
Bromldwsiphobla, 63 
Brom~drosls, 779 
Bromocriptlne, acromegaly, 500 
Bromodema, 135 
Bronchoalveolar lavage, South Amerioan 

blastomycosis, 321 



Bmnchogenio carclnl...,. 
pachydermopenostosls. 572 

Bronchogenlc cysts, 682 
Bronze diabetes, see Hemochromatosis 
Brooke-Splegler syndrome (multiple famllial 

trichoeplthelloma), 667, 672 
Brown dog tok. 451 
Brown fat llpoma, 625 
Brown recluse spider, 455-456 
Brown-tall moth caterptliar, 445 
Brucellos~s. 287 
Bruises: see eiso Ecchymoses 

easy brulslnq syndromes. 828 
palnfui bruising syndrome, 829 

Brunsting-Perry pemphigold, 472 
Brunsting-type childhood dermatomyositls. 

169 
Bruton syndrome, 83-84 
Bruion tymsine klnass, X-llnked 

agammaglobullnemla, 83 
Bubble hairdefotmity, 769 
Bubos 

chancro~d. 274 
lymphogranuloma venereum, 294 

Buckshot scatter, nevus hlstoloav. 688 -. 
melanoma versus, 697 

Budasonlde 
cortlcosterold allergy testlng, 112 
Crohn's disease. 798 

Buerger's disease. 842 
Buffalo gnat, 448 
Buffalo hump, 500 
Buffalopoxvlrus. 393 
Bugs, 445-446 
Bullmla nervosa, Russell's slgn, 41, 60 
Bullae, 1617 

d~abetic. 540 
Tnchophyton mentagmphytes, 304 

Bulla-s~read phenomenon (Asboe-Hansenk 
sign), 16-17. 459 

Bullous amyloidosis, 519-520 
Bullous apiasia cutis congenita. 572 
Bullous dermatoses: see Blistering 

dermatoses; Linear igA bullous 
dermatosls 

Bullous dermolysis of the newborn. 
transient, 558 

Bullous drug reactions. 729-130 
HIV infection. 131 

Bullous lchthyosiform erythmdenna; 
see Eeidermolvtic hveerkeratosis 

BuUous impetigo. 256,375 
herpes s~mplex versus, 375 

Bulious lichen pianus, 220 
Bullous lupus erylhematosus. 12, 

161-162 
Bulious iymphedema, 850 
Bullous mastocytosis, 616 
Buiious pernphlgold, 466-469 

eryUlema multlforme versus, 141-142 
lichen olanus with. 220 

Bullous pemphigold antigens. 6, 467 
Bullous pvoderma oanclrenosurn (bullous 

~u&lderia mallei, 282 
Burkholderia ~seudomallei. 282 
Burning llps syndrome, 6364 
Burning mouth syndrome, 63-64 
Burning tongue, 63-64 

asperglilosis, 297 
bulious drug reactions treated like, 130 
chemical, 91-92 
from cigarettes, 61 (Fig.) 
electrical, 22 
Ionizing radiation, 39 
millipedes, 444 
phototoxic plants, 33 
thermal. 21-23 

Barow's triangle, 880 (Fig.) 
Bumwing ulcers, chronic undermining, 

269-270 
Burull ulcer, 340 

troplcal ulcer versus. 267 
Buschke-Lowensteln tumor ialant 

condyloma acuml"itum). 409. 654 
Buschke-Ollendorif syndrome, 608 
Buserelin test, hirsutlsm. 772 
Busullan, hyperplgmentatlon, 132 
Butchem, ~errucavul~arrs, 403-404 
Buttemy rash, systemlc lupus 

erythematosus. 161 
Buttock, pennatal gangrene of the, 819 
Button hole sign 

anetoderma, 516 
neumfibmma. 619 

Butyl nltnte, acmcyanosis, 25 
R vlrus, 3R7-186 

u e  inhibitor deticieney 
acquired, 153 
hereditary angfoedema, 153 

C2 complement deficiency. 88 
C3 nephrltlc factor, acquired partlal 

Ihpodystmphy. 496 
C4 complement defiaency, 88 
C9 complement deficiency, 88 
Cacti. 100 
CADASiL svndrome. 545 
Cadmlum, tattooing, 45 
Caf&au-lalt macules. 553-554 
CAlSl locus (cryopynn gene), 149 
Calabar swelling; see Loaiasis 
Caicaneal petechlae, 43 
Calcification 

dural, nevold basal cell carcinoma 
syndrome. 651 

metastatic, 527. 528 
Calcifying eplthelioma of Malherbe. 

670-671 
Calcifying flbmma, 605 
Calcifying panniculit~s, 528 
Calclnosis cutts. 527-530 

dermatomyositis, 170 
hy~erparathyroidism, 505 
scrotum, 528,677 
systemlc lupus erythematosus. 162 

Calclnosis universalis, 528 
Calclphylaxls, 528, 819 

hyperpamthyro~dism, 505. 819 
Calcipotnene 

hand eczema, 80 
psonasis, 198 

nails, 762 
vlt~ltao. 862 

CalatoGn gene-related peptlde, effect in 
Raynaud phenomenon. 816 

Calaurn-channel blockers, scierodetma. 174 

disease, 93 
Calcium gluconate, treatment of hydrofluoric 

acid burns, 92 
Calcium oxide. 91 
Callus, 41 
Calluses. warts versus, 404 
Cancer; see Malignant disease; 

Nonmelanoma skin cancer: 
specific tumors 

Candida albicans, 308 
Candida glabraia vaginitis, 309 
Candldiasis, 308-311 

antifungal agents. 298, 308 
napkin dermatitis, 80 
onycholysis, 787, 786 
onychomycosis. 305,307 
oral hairy leukoplakla versus. 385 
paronychia, 254, 255, 310 
pruritus ani, 55 
pruritus vulvae, 56 
scrotum, 55 
tinea cruris versus, 303 

Candidid, 311 
Cansstick deformity, 766 
Canities; see Graying of hair 
Canker sores, 81 041 2 
Cantharidin, 449 

molluscum contagiosum, 396 
vemrca vulgaris. 406 

Canthaxanthln, 860 
Capecltabine, nail reactions, 132 
Capillary aneurysms, 588 
Capillary hemangiomas; see Infantile 

hemanolomas 
Capillary loops; &e Nwlfold capillary loops 
Cadllarv malformation: see Nevus flammeus 
cabnocj.tophaga canihorsus, 281 
Capsaicin. 92 

pruritus, 52 
pruritus anl, 55 
substance P depletion. 51 
mster-associated pain, 382 

Capsofungin, systemic candldiasis. 311 
Capsomeres. viruses. 367 
Captique, 896 
Captoprll, 120 

acantholysis. 460 
Capuchin monkeys, use of millipede 

pmducts, 444 
Carbamazepine, cross-reactivity with other 

anticonvulsants, 118 
Carbamoyl phosphate synthetase 

deficiency, 541 
Carbolic acid; see Phenol 
Carbon dioxide, solid, 902 
Carbon dioxide laser therapy, 890 (Table), 

893-894 
actinic cheilitls, 796 
tattoo treatment. 45 
warts. 407 

genltal, 410 
Carbon stains. 47. 48 1Fiq.J - 
Carbuncles, 253 
Carc~noembryon~c antlgen, ataxla- 

telangrectasla. 555 
Carclnold, 631-832 
Carcmoma: see also Nonmelanoma skm 

cancer; spec~fic sites and types 
giant condyloma acumlnatum. 409, 654 
human papilloma virus, 408 
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Carcinoma (conf'd) 
organ transplantatton, 412 
recurrent respiratory paplllomatosls, 41 1 

Carcinoma cunnulatum: see Vermcous 
carcinoma 

Carcinoma an culrasse. 629 
Carclnoma etyspelato oes, 629 
Carclnoma telanglectattcum, 629 
Cardiac glycosldes, on t~cks. 443 
Cardiac myxoma. 614 
Cardtocutaneous syndroma (multiple 

lentiglnes syndrome), 550. 888 
Cardlo-faclo-cutaneous syndrome, 550-551 
Cardlovascular syphllls, late, 360 
Card~overter-deflbnllators, Implantable. 

electrosurgery and, 878 
Cartbbean immigrants, thea capitrs, 299 
Carlprto Itch, 445 
Camustine, mycosis fungoldes, 732 
Carney complex, 614.686 

eplthellold blue nevus, 701 
schwannoma, 621 

Gamtenemia, 488 
myxedema, 503 

Carotenosls, 540 
Carpal tunnel syndrome, hemod~alysis, 

secondary systemlc amyloldosis. 
520 

Carpet beetle, 449 
Carpet tacks, dlsco~d lupus etythematosus, 

157.198 
Carders, X-llnked condlt~ons, 547 
Carrion dlsease, 284-285 
Gartllagage-hair hypoplas~a syndrome, 85. 578 
Ga~vaiai syndmme. 767 
Casal necklace, 482 
Cashew nutshell 011, 98 
Caspofungln, 298 
Castellanl palnt, 309 
Castleman's dlsease, human herpes virus-8, 

387 
Castor bean, 99 
Cataoen haw. 749 - 

apoptosls, 3 
Cataqen Dhase, ha~r follicles, 8, 9 (Fiq ) 
Cataracts, atoplc dermatltls. 73 

- 
Catarrh 

glanders, 282 
rhlnoscleroma, 280 

Catastmphic antiphospholipid ant~body 
syndroma. 825 

Catechols. Menkes kinky halr syndrome, 
765 

Caterpillar bodies, porphyria cutanea tarda, 
524 

Caterptllar dematdls. 444-445 
Cat flea, 450 
Cathepsin C gene. Pap~llon-Lefevre 

syndrome. 214 
cats 

bltes, 281 
plague, 285 
spomtrichosls. 322 

Cat-scratch dlsease, 282-283 
Cat's tongue (carpet tacks), dlscold lupus 

erythematosus. 157,198 
Causalgia, 65 
Csuterizat~on; see Electrocautenzatlon 
Cavernomas, cerebral, 585 
Cavernous venous mallomation. 584-585 
Caviar tongue, 803 

Cayenne pepper spots, 59S 
CCR4, myoosls lungaides, 730 
CD2-bindinq Dmtein 1 fCD2BPlI oene. 

endocardltts prophylaxis, 870 Fable). 
871 (Table) 

-. 
f~m~l la l  Mediterranean fever, 149 sugew prophylaxis, 869 

CD3 (T-cell rece~tor CD3 com~lexb Ceram~de trihexostde. Fabw d~ease, 538 
deficiency, 85 Cercanal dermat~tls, 432 

CD4lCD8 ratlo test, mycosis fungoldes, 730 Cerebellar hamang~oblastoma, von Hlppel- 
CD8+ pseudolymphoma, HIV ~nfection, 418 Llndau syndrme, 555 
CD8+ T-cell(s), fixed drug reacttons, 127 Cerebral abscesses, hereditary hemorrhagic 
CD8+ T-cell mvcos~s funqoldes. 730 telanqlectas~a. 845 
CD18, psonasis, 197 - - 

Cerebral cavernomas, 585 
CD30, pnmarv cutaneous T-cell Imphomas. Cerebnform plantar hvpemlasia. Pmteus 

738 syndrome, 554 (Fig.) 
CD30+ cutaneous T-cell lymphoma, 738 Cerebrospinal fluid, neurosyph~lls, 360 
CD34-positive dandrocytes, dem~s, 11 HIV infectton and, 364 
CD56, lymphomas. 738 treatment and. 362. 383 
CDKNPA tumor suo~ressor aene. 692 Cerebrotendhous nanthomatos~s. 535 
Cedar polsonlng, leafy llverwort, 99 Carumlnoma, 687 
Cefaclor, serum sickness-like reaction, 127 Cervical spine dlsease, brachioradiai 
Celery 

phototoxic~ty, 33, 99 
urtlcarla, 99 

celiac soc~eties, 478 
Cell-medialad hv~ersensltlvltv. 94 
Cell-med~ated immune response. Hartsen's 

disease ciass~fication. 344 
Cellphones, allergy, 104 
Cellular angiofibroma of the vulva. 608 
Cellular blue news, 701 
CeUular neurothekeoma. 621 
Cellulltls. 261 

crepltant, 269 
dtssecthg cellul~tls of the scalp. 240, 

244-245,761 
eoslnophillc, 144 
Haemophrlus ~nnuenzae, 274 
Helicobacfer c~naedi, 280 
pneumococcal, 264 
smallpox vaccination, 391 
tuberculous, 336 

Cement workers, eczema, 78, 104 
Center for Communicable Diseases, toxlc 

shock syndrome definitlbn, 258 
Cantipede bites, 443-444 
Central Amer~ca, onchocerclasls. 440 
Central centrifugal clcatncial alopecia 

(CCCA), 760 
Central itch. 51 
Central nervous system 

Acanfhamoeba, 422 
biotin defictency, 483 
B virus disease, 388 
cryptoc~ccosis, 318 
lnoontinentla pfgmenti. 548 
lntravascular large 6-cell lymphoma, 742 
Lyme d~sease. 292 
neonatal herpes simplex, 372 
naurosyphllls. 360 
pellagra. 483 
sclemmyxedema, 184 
systemic lupus erythematosus, 163 
tuberous sclemsls, 552 
Vogt-Koyanagl-Harada syndrome, 863 
yaws, 365 

Central sensitlzatlon, zoster-associated paln, 
382 

Centr~fugal abdominal llpodystmphy, 
496-497 

Centrofaclal lentiglnosis, 686 
Cephallc bralnllke heterotoplas. 622 
Cephalosponns 

prufttus, 38, 64 
Cervix, human papilloma vlrus, diagnosis. 409 
Cesarean section, genltal herpes, 372-373 
Cestodes, 432 
Cetlnzhe, urticana, 120 
CH50 (total hemolyt~c complement), 

complement deflc~ency, 88 
Chagas' disease, 428,429, 446 
Chalazodena, 515 
Chancm 

prlmary syphilis, 354-356 
tuberculous, 334 

Chancre redux. 355 
Chancrold, 274-275 

atyplcal chancre versus, 355 
chancre versus, 35-56 
genital herpes versus, 375 
lymphogranuloma venareum versus. 295 

Chapping, 17 
Charcot joints. 360 
Checkerboard pattern parakeratos~s, 

pltyriasls lubra pilans, 211 
ChBdlak-Hlgash syndrome, 87, 864, 865 
Cheetah phenoqpe, 687-688 
Chellit~s, 96. 795-798; see aho Actlnlc 

chell~tls 
angular (perl&he), 308,309. 797 

Chellltls exfollativa, 795 
Cheii~tls giandulans, 796, 797 (Rg.) 
Cheil~tis giandulans apostematosa, 796 
Chelltt~s granulomatosa, 799 
Chemlcal(s) 

acnelform eruptions, 241 
bums, 91-92 

Chemically-Induced photosensltlvtty, 32-33 
Chemical peels, 901-903 
Chemoprophylaxls, leprosy, 352 
Chemotherapy 

acral erythema from, 132 
actinic keratoses. 642 
adverse mactlons, 131-134 
anagen effluvtum, 754 
ha~r lws, 9 
hyperpigmantation irom. 132 
Kaposi's sarmma. 419 
Langerhans call h~stlocytosls. 723 
mycosls fungoldes, 733 
neutroph~llc eccnne hidradenltls, 780 

Cherry anglomas, 595 
Chest, sarcoidosis, 711 
Cheveux rncorffable (uncombable hair 

syndrome), 765 . 
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Cheyletleila dermatltls. 453 
Ch~ckenpox; see Varlcella 
Chlclero ulcer, 423-425 
Chigger; see Trombicuiid mites 
Chigoe (tungiasls), 451 
Chilblain lupus erythematosus. 159 
Chllbleins. 25-26 
Child abuse, see also Sexual abuse 

purpura, 828 
Childhood 

asymmetric perlflexural exanthem of, 
400401 

cranial fasciitis of, 612 
papular acrodermat~tls of. 389-390 
twenty-nail dystrophy, 218 
waxy keratoses of, 637 

Chlldhwd acne. 232. 233 
Chilonood atopic dermatiris. 70-71 
Cn~lonooo dermaromvos 11s. 160 
Childhood l~near IgA dlsease, 477-478 
Chlldren 

candidiasis. 308 
dermatomyosltls, 169 
N,N-diethyl-3-methylbenzamlde (DEET). 

442 
discoid lupus erythematosus, 158 
eosinophlllc pustular foll~cullhs, 204 
erythroderma, 216 
genltal warts, 411 
herpetic whitlow, 369 
hv~ervltaminosis A. 480 
Impetlgo contagiosa. 256 
Langerhans cell histiocytosls. 723 
llchen planus, 21 7-21 8 
lichen stnatus, 226227 
lupus mlllans disseminatus faciel, 250 
mastocytosls, 615. 618 
melanoma, 694 
metastases, 629 
molluscum contaglosum, 394 
mucocutaneous lymph node syndrome, 

843 
oawlar Dltvriasis rosaa. 208-209 

@Chlorodeoxyadenosine 
mastocytosis, 618 
scleromyxedema. 185 

Chloroma, 744-745 
Chloroquine 

adverse effects, 165 
on hair, 763 
lupus erythematosus, 165 
pigmentation, 126 
polymorphous light eruption, 35 
porphyria cutanea tarda, 524 
pruritus from. 57 
sarcoldosis, 713 

Chlorpromazlne, plgmentatlon, 126 
Choiestanol, 535 
Cholestasis 

pregnancy, 470 
pruritus, naloxone, 51 

Cholesterol, 533 
Cholesterol emboll, livedo retlcularis, 817 
Cholestyramlne, primary billary cirrhosis, 53 
Chollneqlc sweating, 7 
Chollnerglc urticaria, 153-154 
Chondrodennatitls nodularis chronlca 

helicis, 610 
Chondrodysplasia punctata, 549 
Chondrodystrophla calciflcans congenita, 

chondrodysplasla punctata. 549 
Chondrold llpomas, 625 
Chondrold svrlnaoma. 667 
Chondroitin Hu~tite, la3 
Chordata IDhvlum), 456-457 
Chordoma, 623 
Chononic v~llus blopsy, congenital 

adrenogenital syndrome. 502 
Chrlst-Siemens-Touraine syndrome. 

570-571 
Chromate dermatitis, cement workers, 78 
Chromated glycerin, 899 rrabie) 
Chromatopho~e nevus of ~aegeii, 548 
Chromhldrosls. 779 

apocrine. 7 
Chromidmse planfaire (black heel), 43 
Chromium. 104 . . 

post-dysenter c Reirer synorome, 202 Chromobacterioss. 279 
progress ve syslem c sc eros s. 173 Cnmmob asromycos s. 323-324 
pyoderma gangrenosum. 147-148 
sarcoldosis, 708 
self-heallng Juvenile cutaneous 

muclnosls, 185 
solder anQlomata, 587 
sistemic iupus erythematosus, 163 
vemca vulgaris. 404 

CHILD syndrome, 565, 636 
Chlll, oral submucous fibrosis, 610 
Chilopoda, bites. 443-444 
Chimerism; see Microchimerism 
CHIME syndrome, 572 
Chimney sweep's cancer, 93 
Chinese herbs, atoplc dermatitis. 76 
Chimnex (box jellyfish), stlng treatment, 430, 

A l l  - .  
Chlamydlal ~nfections, 294-295 
Chloasma faclel; see Melasma 
Chloracne. 93. 241 
Chlorambucll, azathloprine interaction, 461 
Chloramphenicol, Oroya fever, 285 
Chlorhexldine 

cross-Infection prevention, 253 
preooerative antlseosls. 870 

chlorination of water, 272,273 

Chromosomal aberrations, melanoma, 697 
Chronic actlnlc derrnat~t~s, 37-38, 726 
Chronic bullous dlsease of childhood, 

477478 
Chronlc elvthema nodosum. 488 
Chronlc fu~nculosls. 254 
Chronic granulomatous dlsease, 86-87 
Chronic infantile neurologic cutaneous and 

articular syndrome (CINCA), 149 
Chronlc lymphocytlc leukemia 

exfollatlve erythroderma, 745 
leukemia cutis, 744 

Chronlc rneningococcemla. 278 
Chronic mucocutaneous candidiasls. 310 
Chronlc myelogenous leukemia 

juvenlle, juvenile xanthogranuloma and, 
71 6 

leukemia cutis, 744 
myelofibrosls versus, 746 

Chronlc plaque psoriasis, 193 
Chronic recurrent erysipelas. 261 
Chronic undermining burrowing ulcers, 

269-270 
Chronic veslculobullous hand eczema, 79 
Chrysanthemums, dermatitis, 99 

Chryslasis, see Gold 
Chuh criteria, Glanottl-Crostl syndrome, 389 
ChurgStrauss syndrome, 83Ck5.40 

leukotr~ene receptor antagonist- 
associated, 135-136 

Chylomlcronem~a, 533 
pancreatitis. 535 

Clcatnclal alopecia, 758-763 
Cicetnciai basal cell carcinoma. 647 
Clcatlicial junctional epidermolysls bullosa, 

557-558 
Clcatrlcial pemphlgoid, 471-473 
Cicloplmx nail varnish, 306 
~ldoiovir, warts in immunocompromlsed 

patients. 412413 
Cigarette bums, 61 (Fig.) 
Clllata (class), 421 
Ciliated cysts, cutaneous, 682 
Cimetldine, warts, 407 
Cimex spp., 445446 
Cimicosls, 445446 
CiNCA syndrome, 149 
Cinnemates, leukoderma, 861 
Cinnamon. 100 
Ciprofloxacin 

endocarditis prophylaxis, 870 (Table) 
gonorrhea. 278 

Clrcinate erythemas, 142-144 
Circle of Hebra. 452 
Circumcision 

chancroid and, 275 
lichen sclerosis. 227 

Circumostomy eczema, 81 
Clrrhosis; see also Primary blliary cirrhosis 

spider angiomata, 587 
xanthomatous blllary; see Obstructive 

liver dlsease 
Cirsoid aneurysms. 586 
Citric acid, 100 
Cltronella, as insect repellent, 442 
Citrullinemla. 541 
Civatte, polkilodemla of, 30 
Civatte bodies. 221 
C-KIT protooncogene, mastocytosls, 615, 

61 8 
Clam dlgger's Itch, 432 
Clarithromycin 

Mycobacterium cheionae. 340-341 
swimming pool granuloma, 339 

ClaTithmmycinIazithmmycln, endocarditis 
prophylaxis. 871 Fable) 

Clark's levels. melanoma blopsy, 697 
Classic basal cell carcinoma, 646 
'Classic' complement pathway, 88 
Classlo Kaposi sarcoma, 599.600. 601 
Claudicatlon. 842 
Clavicle 

late congenital syphilis, 362 
osteomyelitis, palmoplantar pustuiosis. 

204 
Clavus, 4142 
Clean-contaminated wounds, 869 
Clean wounds, 869 
Clear cell acanthoma, 636-637 
Clear cell hldradenomas (acrosp~romas. 

dermal d u d  tumors. poromas), 7, 
665-666 

Clear cell papulosis. 658 
Clear cell sarcoma, 696 
Clear cell syrlngoma, 664 
Clefts; see Fissures 



Clenched fist syndrome, 65 
Ciindamycin 

acne vulgaris, 236 
endocarditis prophylaxis. 870, 870 

(Table), 871 (Table) 
Clinical signs; see Signs 
Clip test, telogen effluvium. 753 
Clofazimine 

etyihema dyschromlcum perstans. 224 
elythema nodosum leprosum, 352 
leprosy reactlons. 351 
pigmentation, 126 

Clomipramine, pigmentation, 128 
Clostridlal Infections, 266270 
Clothing 

contact dermatltls, 101-102 
sebonheic dermatitis versus. 191 

Sunburn orotectlon. 28 

Collagen(s), 509-510; see also Bovlne 
collagen 

ahlatlon, erb1um:Yag laser, 894 
basal lamma. 6 
dermts, 11 
human, soft-tissue augmentation, 895 
osteogenesls lmperfecta. 517 
photoag~ng. 31 
scleroderma, 12 
types iksted. 509 (Table) 

Collagen Ill, Ehlen-Danlos syndromes. 513 
Collagen VII, 11. 509 

epldenolysis bullosa acqulslta, 473 
Collagenase, MMP-1, photoagmg. 30 
Collagenomas 

eluptive, 608 
famlhal cutaneous, 608 
Isolated olantar. 608 

Clotting dlsdders. purpura. 824 
Clouston svndrome lhidrotlc ectodermal 

dysplasia), 571, 668-669, 
757-758 

Clubbing. 782 
Club halrs. 9 
clutton loint~, 361 
CMCl gene, nevus fiammeus, 583 
Cnldarlans, 429-432 
Coagulopathies, purpura, 824 
Coal briquette makers, 93 
Coats disease. 583 
'Coat sleeve' arrangement of lymphocytes, 

erythema annulare centrifugum, 
1 42 

Cobalt. 104 
Cobb syndrome, 583 
Coccidloidal granuloma. 315 
Coccidioldes irnrnitis, 315 
Coccldioidomycosls. 297, 314-316 
Cochliomyia horninivorax (New World screw 

worm), 449 
Cockade pattern of lesions, 19 
Cockayne syndrome. 575; see also 

Xeroderma 
plgmentosum/Cockayna 
syndrome complex 

Cockayne-Touralne type dominant 
dystrophic epidermolysis bullosa, 
558 

Cocktails; see Hlghly active antlretroviral 
therapy 

Cman svndrome 
inteitltlal keratitls versus, 361 
polyarteritis nodosa. 836 

C O ~ A I  gene 
recessive dystrophic epidermolysis 

bullosa, 559 
transient bullous dermolysis of the 

newborn. 558 
Colchicine 

Behqet syndrome, 813 
erythema nodosum, 489 
primaty biiiary cirrhosis, 53 
small-vessel vasculitis, 832 

Cold agglutinins. Mycoplasma pneumoniae, 
294 

Cold injuries, 25-26 
Cold panniculltis, 490, 491-492 
Cold sores, 368 
Cold urticaria, 154-155 

familial, 149, 155 
Colmptera. 449-450 

Collagenous fibroma, 605 
Collision tumors, lentigo maligna, 696 
Collodion baby, 561-562 
Collodion salicylic acid-lactic acid 

medication, corns, 42 
Colloid milium. 31 
Colombia, endemic pemphlgus subset, 

464 
Colon tumors, folliculln gene, 675 
Color, 1%20 

hair, 763-764 
sweat. 779 

Colostomy, clrcumostomy eczema, 81 
Columnar cysts, cutaneous. 682 
~omblnatloi therapy (mult~drug treatment) 

Hansen's dlsease, 350-351 
psonasls, 196, 201 
tuberculosis, 338 

Comblned meianocytlc new, 689, 701 
Comedonal plaque, actinlc. 30 
Comedones, 231.233 

nevus comedon~cus, 634 
surgery, 238 

Comedos 231.232 
Common blue nevus. 701 
Common variable immunodeflclency, 84 
Common warts: see Vermca vulgaris 
Complemantation analysis, Fanconi 

syndrome, 570 
Complementation groups. xerodena 

pigmentosum, 574 
Complement defic~ency, 88-89 

syndromes, 761 
urtlcanal vasculbs, 834 

Complement fixation test 
cocc~d~oldomycosls, 315-316 
iymphogranuloma venereum, 295 

Complement Indirect lmmunofluorescent 
tests, paraneoplastlc pemphigus, 
465 

Complete androgen insens~tlv~ty syndrome. 
760 

Complex drug reactions (hypenensltiv~ty 
syndromes), 117-120 

exanthems In. 117 
Complex reglonal pain syndrome. 65 
Composite qrafts, 881 
Composite hemangioendotnelloma, 601 
Compound dysplastic nevus, 693 
Compound hairs, 761 
Compound nevi, 688 

INDEX 915 - 
Compression therapy, venous lnsuffic~ency, 

846 
Compuls~ve repetitive handwashing, 60 
Computed tomography, melanoma, 696 
Condylomata acumlnata, 408 

cryotherapy, 410 
glant. 409, 654 
venereal warts, mndylomata lata versus, 

35 8 
Condylomata lata, 55. 358 

early congenital syphllls, 361 
Configuraiion of leslons, 19 
Confluent and reticulated DaDlllomatosls. , . 

207-208 
Consenltal adrenal hvPerplas~a. 502. 771 

acne vulgaris, 233 
Congenital adrenogenital syndrome, 502 

acne. 502 
Congenltal alopecia, 757-758 
Conuenital anetoderma. 516 
congenital anomalies, 547-580 

retinoids, 237-238 
Congenital cutaneous candidiasis. 309 
Congenital etyihropoietlc porphyria, 526 
Conoenital fascia1 dvstroohv. 174 - , . ,  
Congenital general~zed lhpodystrophy, 495 
Con~enltal hemldvsolasia wlth lchthvosiform - . . 

erythrooenns and llmb oelccts 
synorome ICtiILD svnorome,. 565. 
636 

Congenital hypertrichosis lanuginosa, 770 
Congenital inclusion demloid cyst; 

see Demloid cyst 
Congenital Insensitivity to pain wlth 

anhidrosis, 67 
Congenital leukemia, 744 
Congenltal malanocytic nevus, 690-691 
Congenital melanoma, 694 
Congenital multiple Rbromatosis, 606 
Congenital nevocytic nevi, small-to- 

medlum-sized, 690-691 
Congenital onychodysplasia of the index 

flngers, 783 
Congenital phlebectasia; see Cutls 

manorata telanglectatlca 
con~enita 

Congenital p&ur~cular fistula, 682 
Conqenltal rubella svndrome, 400 
~onienltal self-healing h~~tlocytosis, 720-721 
Congenltal smooth muscle hamartoma, 

627-628 
Congenltal syphlils. 360-362 

treatment, 362 
Congenital varicella syndrome, 377 
Congo red, amylold birefringence, 519 
~on~diobolom~cosis, 328 
Conjunctiva 

Barionella henseiae, 283 
lichen planus, 219 
nevi, 689 
~arcoldosis, 712 
vitamin A deficiency, 479 

Conjunctivitis, 202 
ligneous, 31 
Ilmbal-type vernal catarrh. 35 

Connective tlssue diseases, 11-12. 157-1 82 
leg ulcers, 847 
myxoid cysts, 189 
Raynaud phenomenon, 815 
reticular etyihematous mucinosis versus, 

187 
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Connective tissue nevi, 60. 
Conradl-Hunermann-Happle syndrome, 549 
Conmdl-Hunermann syndrome. 

chondmdysplasla punctata. 549 
Conslstencv of lesions. 20 
Contact ~ l l i r ~ e n  Avoidance Database 

(CARD). 95 
Contact dermatitis, 91-1 15; see also Allergic 

contact dermatltis 
allergic contact chellitls, 795 
atopic dermatitls and, 71-72 
chronic actlnlc dermatrtis versus, 38 
erysipelas versus, 260 
iuvenile plantar dermatosls versus, 81 
onychomycosls versus, 308 
pruntus vulvae, 56 
Rlehl rnelanosls, 857-858 
vulvodynia versus, 64 

Contact ~mmunotherapy, alopecfa areata, 
751 

Contacts (sexual partners), syphiils 
treatment, 363 

Contact stomatitis, 105-106, see also Dental 
filllngs 

Contact urticaria, 78, 114-115 
atoav. 73 
contect dermatitis versus, 94 

Contagious pustular derrnetosls (om. 393. - 

394 
Contamfnated wounds, 869 
Contraceptwes, see Oral contraceptives 
Contrast medla; see Redlocontrast media 
Cooks syndrome, 784 
Cooile itch. 454 
Copper deficiency, Menkes kinky hair 

syndrome. 765 
Copper hlstidine treatment, Menkes kinky 

halr syndrome, 765 
Copper pennles (Medlar bodies), 

chmrnoblastomycosis, 324 
Copper vaparlcopper bromide laser, 889 
Copra ~tch, 454 
Coproporphyna, hered~tary. 525 
Coproporphyrins, variegate parphyria, 525 
Coral bead appearance, multlcentnc 

reticulohlstlo~ytosis, 718 
Coral cuts. 42 
Coral dermatltls, 430 
Cordylobia anthropophaga rrumbu fly). 449 
Corkscrew halrs, ectodermai dysplasta wlth, 

571 
Cornea; see also Keratitls 

leprosy, 348 
X-Inked Ichthyosis, 561 

Comlflcation, disorders; see lchthyoses 
Cornold lamella, plaque-type porokeratosls. 

566 
corns (clavus), 4142 
Comu cutaneum. 643 
Coronary artery disease, mucocutaneous 

lymph node syndrome, 843 
Coronav~ruses, mucocutaneous lymph node 

syndrome, 843 
Corps ronds, 2 

Darier disease, 568 
Corticosporln Otlc Suspension. 273 
Corticosterolds, See also Sterold(s1 

acne from, 137,242 
acne vulgarls, 237 

lntralesional Injection, 238 
adverse reactions, 136138 

for allergic contact dermatitis, 94 
allergy to, 112-113 
alopecia areata, 751 
antlconvulsant hypersensltivlty 

syndrome, 118 
bullous drug reactions. 130 
bullous pemphigold. 468 
Crohns's disease, 798 
giant call arteritis, 840-841 
hemanglomas, 594 
herpstic keratoconjunctlvltls and, 370 
Impetigo herpetiformls, 195 
leprosy reactions. 351 
lichen planus, of nails, 761 
lichen sclerosus, 228 
lupus erythematosus. 164, 165 
lymphangiectasls. 591 
mycosis fungoides. 731 
occupational contact dermatitis, 113 
omlabial herpes, with antlvlrais, 369 
pemphlgus vulgaris, 460,461 
perloral dermatitls from, 249 
poiyarteritis nodosa, 837 
post-steroid panniculitii, 492 
psoriasis, 198. 199 
recurrent aphthous stomatitis, 811 
rosacea from, 246. 247 (Fig.) 
sarcaidosls, 713 
steroid acne. 137, 242 
systemlc complications. 137 
tinea corporis and, 302 
toxicodendron dermatitis. 98 
urticaria, 152 
varicella and, 378 
for vitillgo, 862 
zoster-associated pain. 382 

Cortisol. Cushing syndrome, 500 
Cortlsporin otlc suspension, seborrheic 

dermatitis, 192 
Corymbose grouping of lesions. 19 
Corymbose syphilids, 357 
Coryoebacterium diphtheriae, 265-266 
Corvnebacterium ieikeium. Saosis. 266 
Corynebacterlum mmutisslmum. 267 
Cosmetic dermatitis, 107-1 10 

vehicles, 111 
Cosmet~c dermatology, 895-897 
Cosmetic intolerance Syndrome, 109-1 10 
Cosmetics 

acne wlgaris, 233 
for vitlligo. 661-862 

Cosmoderm 1, 895 
Cosmoderm 11,895 
Cosmoplast. 895 
Cosfa, acrokeratoelasto~dosls of, 214 
Costello syndrome, 515, 571 

PTPNI 1 oene. 551 - 
Cosyntropin, Addison's disease, 501 
Cotton aloves. hand eczema and, 79 
Cotton-ipped applrcator, cryosurgery, 874 
Countenmmunoelectrophoresis. amebiasis, 

421 
Counts, halr loss, telogen effluvium, 753 
Cowden syndrome, 67-74 

Bannayan-Rlley-Ruvalcaba syndrome 
and, 624 

cowpox, 393 
Coxsack~evlruses, 398 
Crabs; see Pedlcuiosis pubis 
Crab yaws, 365 
Crackled halr, 486 

Cracks, see Flssures 
Cradle oap, 191 
Cran~al artentis. 84W41 
Cranial fasclltis of childhood, 612 
Cranial nerves, HIV infection and svDhills. 

363 
Cran~o-carpo-tarsal syndrome. 577 
Creeplng eruptlon, 435-437 
Creeping mylasls, 448 
Creosote. 93 
Crepitant cellulltis, 269 
CREST svndrome. 172.174 

autoa~tibodies. 173 
hereditary hemorrhagic telanglectasla 

versus, 172.844 
Cretinism, 502-503 
Crohn's disease, 798 
Cmnkhlte-Canada syndrome, 578 

Peutz-Jeghe~ syndrorne versus, 857 
Crops of lesions, 19 
Cross-contamlnatlon. actlnlc keratoses, 642 
Cross syndrome (Cross-McKus~ck-Breen 

syndrome). 867 
Crotam~ton, scab~es, 453 
Crotch itch, 303 
Crouzonodermuskeletal syndrorne, 577 
Crouzon syndrome, 577 
Crowe's sign, neumflbromatos~s, 553 
Crow-Fukase syndrome (POEMS 

syndrome), 578, 595,742 
Crow's feet, Botox treatment, 897, 898 (F1g.1 
Crusted scables (hyperkeratotic stables). 

452 
HTLV-1 Infection, 416 
onychomycosls versos. 306 

Crusts, 17 
eczema, 77 

C~ocn/stalalobUlin svndrome. 822 

. . 
hepatitis C virus, 388. 835 
xanthomas. 534 

Cryoglobulinemic vasculitis, 835 
Cryoplrin, 149 
Cryospray coollng, laser treatment, nevus 

flammeus, 583,584 
Cryotherapy, 874-876; see also Liquld 

nitrogen 
actinic keratoses, 642 
genital warts, 410 
Kaposl sarcoma. 419 
molluscum contaglosum, 396 
plantar warts, 407 
verruca vulgaris, 406 

Cryptococcosis, 317-319 
Cryptococcus neoforrnans, 318 
Ctenocephalides felis (cat flea), 450 
Culture 

Actinomyces spp., 270 
Blastomyces dermatitidis. 319 
Candida albicans, 308 
Coccidloldes immitls, 315 
Cryptococcus naoformans, 31 9 
factitlal panniculltis, 492 
Franciselia tularensis, 287 
fungal infections. 300 
Gwfrichum candidum. 311 
Haemophiius ducreyl, 275 
heroes simolex virus. 367 
~isioptasma capsulaturn. 317 
Hortaea werne~kif, 31 2 



Culture (cont'a 
Leishmania spp., 425 
mycetoma organisms, 326 
Nocardla spp.. 270 
onychomycosis. 306 
Rhinosporidium seeben. 328 
Salmoneila typhi, 280 
Spomfhrix Schenckii, 322 

Cultured epidermal grafts, 22 
Curettage, 876 

seborrheic keratosls, 638 
Curly hair, isotretlnoln, 766 
Curly hair-acrat keratoderma-caries 

syndrome, 767 
Cush~ng's disease, 500 
Cushlnooid chanaes. corticosteroids. 137 
Cushini syndrome, 500-501 
Cutaneous amyloldoses, 520522 
Cutaneous and systemic plasmacytosls, 743 
Cutaneous B-cell lymphoma, 740-743 
Cufaneous candldlasls, congenital. 309 
Cutaneous ciliated cysts, 682 
Cutaneous columnar cysts, 682 
Cutaneous endometriosls, 628 
Cutaneous eruptions of lymphocyte 

recovery, 131 
Cutaneous focal mucinosis, 189 
Cutaneous horn, 643 
Cutaneous ieishmaniasls, 423-425 
Cutaneous lymphocyte antigen, mycosis 

fungoides, 730 
Cutaneous lymphaid hyperplasia 

(lymphocytoma cutis). 725-727 
Lyme dlsease, 292 

Cutaneous mastocytosis. 615416 
Cutaneous meningioma, 622 
Cutaneous meningospinal angiomatosis, 

583 
Cutaneous mucinosls of infancy, 185-186 
Cutaneous necrotizing vasculitis, hepatitis C 

virus, 388 
Cutaneous papilloma, 61-1 1 
Cutaneous polyarteritis nodosa, 837 
Cutaneous postradiation anglosarcoma of 

the breast, 849 
Cutaneous sinus of dental origin, 803 
Cutaneous stigmata, atopic dermatitis, 72 
Cutaneous tag, 61 M I 1  
Cutaneous T-cell lymphoma, 16 (Fig.). 

727-740 
follicular mucinosis and, 188 

Cuticular telangiectasias, 588, 843 
Cutis hyperelastica. 512-514 
Cutis laxa. 515 
Cutis marmorata. 818 
Cutis mamlorata telangiectatica congenlta, 

582 
Mongolian spots and, 581 

Cutis rhomboidalis nuchae, 30 
Cutis verticis gyrata. 572 
Cutting oils, 93 
CXCL8 (interleukin-a), acute generalized 

exanthematous pustulosis. 
124-125 

Cyanides, 92 
Cyanocobalamin deficiency: see Vitamin B,, 

deficiency 
CYBB gene, chronic granulomatous 

disease, 87 
Cyclic neutropenia, 810 
Cyciin Dl .  parathyroid adenomas, 505 

Cyclophospham~de 
azath~oorine interaction. 467 
clcatriciai pemphigo~d, 472 
hyperp~gmentat~on, 132 
pemphlgus vuigans, 461-462 
poiyarterltls nodosa, 837 
scleroderma, 174-175 
Wegener granulomatosls, 839 

Cyclosponn 
atopic dermatltls, 76 
leprosy reactions, 351 
prurigo nodularis. 59 
psonase, 200 

blologlc agents versus, 201 
pyoderma gangrenosum, 148 
sebaceous hyperplasia, 662 
thmmbotlc thmmbocytopen~c purpura. 

822 
Cyclosporin A, actlnlc prur:go. 35 
Cyc.osponn-in0,ced lo ... culodystropny. 415 
Cylmdmma, 666-667 
CYP27A gene (sterol 27-hydroxylase gene), 

cerebrotend~nous xanthomatosls, 
535 

Cyproheptadine, cold urticaria. 154 
Cypmterone acetate 

androgenet~c alopecia, 756 
hirsutam, 772 

Cyrano defect. 594 
Cvstls). ulantar vermcous. 405 . . .  . 
Cyslalnlonine syntnetase. 514 
Cyaeamine hydrocnlonde. 108 
Cysteine, erythmpoietic protoporphyria, 526 
Cystic acne. 239-240 
Cystic basal cell carcinoma. 647 
Cystlcercosis cutis, 433 
Cystic fibmsis 

essential fatty acid deficiency, 485 
sweating, 7 

Cystic hygromas, 587 
Cystic lymphatic maWormation, 587 
Cystic papillomas, 681 
Cytochrome P450 system, triazoles, 

297-298 
Cytoid bodies, lichen planopiiaris. 760 
Cytokines 

adVBrse reactions, 133 
chronic mucocutaneous candidiasis, 31 0 
Dsoriasis. 196-197 

Cytomegallc Inclusion disease, 386 
Cytopathv, wtomesalovirus, 386 

DAB3891L-2 fusion toxin therapy, mycosis 
fungoldes, 733 

Dabska tumor, 601 
Dactylolysis spontanea, 607 
Dandruff, Wood's light, 299 
Dandruff shamooos. tinea caoitis and. 299 
Dapsone 

dermatitrs hemetiformis, 475-476 
Hansen's disease, 350. 351 
intraepidermal neutrophlilc IqA . 

dermatosls, 466 
psonasis, 200 
small-vessel vasculltls, 832 

Darler d~sease, 567-568 
nalls, 568. 782 

Daner-Roussy sarcoldosls, 710 

INDEX 917 
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Darier's sign, 19,616, 716 
Dariertype transient acantholytic 

demlatosis, 478 
Darier-White disease; see Darier dlsease 
Dark dot disease (reticular pigmented 

anomaly of the flexures; 
Dowiing-Degos' disease), 507, 856 

Darhqrain organisms, actinomycetoma, 326 
DaC hair dves. 108 
De Bersy syndrome, 515 
DEBRA [Dvstro~hic Eoldermolvsis Eullosa . .  , 

Research &sociatioh of America), 
559 

Decapitation secretion, apocrine sweat 
units, 7 

Dechallenge, 11 6 
Deckchair sign, papuloetythrodwma of 

Ofuji, 57 
Decubitus ulcers, 42-43 
Deep chemical peeis. 902 
Deep granuloma annulare. 704 
Deep mycoses, 297,314-331 
Deep penetrating nevus, 701 
Deep second-degree burns, 21 
Deep venous malformations, 584-585 
Deep venous thrombosis, 826 

superficial thrombophlebitis and, 827 
Deer, parapoxvirus infections. 394 
Deer fly fever; see Tularemia 
Deer keds. 448 
DEET (N,N-diethyl-3-methylbenzamlde), 442 
Defective apolipoprotein B-100, familial, 

534 
Defibrillators, implantable, electrosuqery 

and. 878 
Defibrinating syndrome. 826 
Defourmental flap, modifications, 884 (Fig.) 
Degos acanthoma, 636637 
Degos' dlsease, 841-842 
Dehydmepiandmsterone 

acne vulgaris, 233 
congenital adrenogenital syndrome, 502 
hirsutism, 772 

Delayed pressure urticaria, 155 
Delayed tanning, 28 
Delhl boil, 423-425 
Delta-amlnolevulinic acid, 622, 884-885 
Deltoid muscles, primary systemic 

amyioidosis, 520 
Delusions of parasitosis, 6041 
Demarcation lines, pigmentary, 853 
D'embige mycosis fungoides, 728, 738 
Dernodex mites, 453 

wsinophilic folliculitis, HIV Infection, 417 
rosacea, 247 

De Morgan spots. 595 
Dendrites, melanocytes, 4 
Oendritlc cells, dermis, 11 
Dengue. 402, 403 (Fig.) 

prophylaxis, 442 
Dengue hemorrhagic fever, 402 
Dengue shock syndrome, 402 
Dennis-Moqan fold, 72 
Dental fillings, 104: see also Amalgam 
Dental malocclusion, 309 
Dental sinus (cutaneous sinus of dental 

origin), 803 
Dentifrices, 109 
Dentists 

acrylic monomers, 107 
essential oils, 100 . 
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Deodorants. 
Deplgmentatlon 

hypop~mentatlon versus, 19 
plnta, 366 
for vitfligo, 862 

Depilatories. 91.108 
Depression, lsotretlimin, 238 
Dercum disease, 624 
Dermabrasion, dirt removal, 47 
Dermacentor andersoni [wood tlckl. 451 
Dcrmacenlor variabilis (oog tlcnl, 451 
Dermal dendrocne hamartoma. 613.614 

(Fig.) 
Dermal duct tumors lacrosplmmas; 

pornmas), 7,665466 
Dermal eccrine cyllndroma, 666 
Dermal fibrosis, diseases. 174 
Dermal implants, bovine collagen, 4748. 

169,895 
Dermal melanocytlc hamartomas. 700 
Dermal Splh nevi, 692 
Dermatitis. see also Allerglc contact 

dermatltls: Atoplc dmatltis; 
Contact dermat~tls; Seborrheic 
dermatitis; specific types 

adhesive, 10&107 
airbags, 92 
chronlc actinlc, 37-38, 726 
psoriasis versus, 197 

Dermat~tls artefacts; see Factitious 
dermatitis 

Dermatitis bullosa striata pratans~s. 33 
Dermatitis exfoiiatlva, 215-216 
Dermatltls exfoliativa neonatarum, 256-257 
Dermat~tis gangrenosa, 268-269 

Dermatit~s repens. 204 
Derrnatobia hominis (human bofflvl. 448-449 
Dermatoflbroma, 611 
Dermatofibrosarcorna protuberans. 612 
Dermatographlsm; see Dermographism 
Dermatoheliosis; see Photoaglng 
Dermatolvsis lcutls laxal. 515 

calclnois unlvenalls, 528 
psonasls versus, 167.198 

Dermatoneum syndrome. 184 
Dmatopathla pigmentosa reticularls, 856 
Dermatophytes, 297 

alkali-pmduclng, 300 
Gram-negatlve toe web infection, 272 

Dermatophyte test rnedlum (DTM), 300 
onychomycosls, 306 

Dermatophytlds, 301 
hands, 304 

Dermatophytomas, nails, 306 
Dermatoses, nail-associated, 781-782 
Dermatosis clnecienta, 223, 224 
Dmatosls papulosa nlgra, 635639 
Dermatosparaxls, 513 
Dermatothlasla, 63 
Derm~s, 1. 11-13 

Ehlers-Danlos svndmmes. 513 
ground substake, 11, 183 
hyperpigmentation, 20 
melanocytic lesions, 700-701 

Demoepidermal junction, 5d 
Dermographlsm, 16, 153, 154 (Fig.) 

black. 103 
whlte, 72-73 

Dermold cyst. 678-67s 
oral. 809 

Dermolvtic eoldermolvsis bullosa' see . . 
Dystmphlc epidermolysls bullosa 

Dermoelastv, nasal seeium. 845 
De Sanctls-Cacchione syndrome, 575 
Desensit~zaNon 

cdd urticaria. 154-155 
tox!codendron dermatitis. 98 

Desert sore, 266 
tropical ulcer versus, 266267 

Desmocollh 
human desmocollln 1, subcorneal 

pustular dermatosts. 203 
subcorneal pustular dermatosis-like igA 

dermatosls. 466 
Desmoglelns. 463 

exfollatlve S auraus toxins on, 257 
Desmoid tumor. 605 
Desrnopiastlc fibroblastoma, 605 
Desmoplastic melanoma. 696 

sentinel lymph node, 698 
Desrnoplastlc Splh nevl, 692 
Desmoplastic squamous cell carcinoma, 653 
Desmoplastic trichoeplthelloma, 672 
Desrnoslne. 11 
Desmosomss, 3 
Desonlde Ot~c Lotion, seborrhelc dermatlbs, 

192 
Desox~metasone. 112 
Detergents, sclerotherapy, 899-900 
Dexamethasone 

acne vulgans, 237 
test for Cushlng syndmme. 500 

Daxamethasone-cyclophosphamide 
therapy, pemphlgus vulgaris, 
46T-462 

DextrUSe. hveertonlc saline and. 899 
DF-2 (~apn&yiophaga can,morsus). 281 
Diabetes inslpidus. Lanqerhans cell 

htst~ocytos~s, 722 
Diabetes mellltus. 540-541 

candldal oamnvchia. 310 . ? 

granuloma annulare and, 705 
necrob~osts llpoldica. 539-540 
parphyna cutanea tarda, 523 
pruntus and, 52 
scleredema, 186-187 

sclemderma versus. I74 
xanthoma dlabetlcorum, 534-535 

Diabetic bullae, 540 
Dlabettc demopathy. 540 
D~agnosls, 15. 18-20 

congenital syphllls. 362 
Hansen's disease. 343944 

D~alysls; see also Hemodialysls 
acoulred ~erloratlnll dermatosis. 774 
lipid dlsGrbances, 535 
nalls. 784-785 
pruntus, 52 
pseudoporphyria. 122,525 

Diamond miners, sporotnchosls, 322 
Dlaper area 

graft-versus-host disease, 89 
napkln psorrasts, 194 

Diaper candldiasis. 309 
Diaper dermatitis, 80 

zinc deficlency, 484 
Dlazoxide, on halr, 763 
D~cloxaclliln, endocardttts pmphyiaxts, 870 

Fable), 871 Fable) 

Dieffenbachia (dumb cane), 99 
Dtethylcarbarnazlne 

filar~asls, 439 
loaiasis, 439 
onchocerclasis. 441 

N,N-methyl-3-methylbemamlde (DEET). 442 
Diets 

atoplc dermatltis. 70.74,75 
ellmination diets, 150 
low-nakel. 104 

D,ffLse cutaneous mastocyrosls. 616 
D'Huse oerma anpiomaros's. 598 
Dlffuse Infantile flbromatos~s. 607 
Diffuse Infiltrative lymphocylosis syndrome 

(DILS), HIV lnfectlon. 179 
Diffuse large &cell lymphoma, 741 
Diffuse lepromatous leprosy, 346 
D~ffuse Ilpomatosis, 624 
Dlffuse neonatal hemanqlomatos~s, 593 - 
DiGeoge anomaly, 85 
Dlgltal constriction, annular, 607 
Dlgltai fibromatosls, Infantile, 606 
D~gltal fuslon, epldmolysls bullosa. 559 
Digltal papillary adenocarclnoma, 

aggressive, 670 
Digitate keratoses. 637 
Dlgltate pmpsoriasis. 207 
DQltate warts, 404 
Dihydrofolic acid reductase, methotrexate 

on, 199 
D~lsocyanates, shoe dermatltls, 102 
Dilapidated brlck wall appearance, famlllal 

benlgn chmnic pemphigus, 560 
Dtlated pore (Wirier), 675 
Dlltiazem, scieroderma, 174 
Dlmethyl suifoxide (DMSO), fungal Infections 

hair examlnahon, 299 
scale examlnatlon, 304 

Dlmple slgn, dermatofibroma, 611 
Dlnltmchlorobenzene, melanoma 

metastases, 699 
Diode laser. 890 (Table) 
Dlohenhvdrarnlne. 871 
~ lbh thda ,  cutaneous, 265-266 
Diphtheria toxin; see DAB3891L-2 fuslon 

toxln therapy 
Dlphthentic desert sore, see Desert sore 
Dlplopoda, millipede bums. 444 
Diptera (order). 448-449 
Direct fluorescent ant~bodv test 1DFAtestl. .. 

herpes simplex,.367, 374 
Dlrect fluorescent antibody test (DFAT-TP). 

chancre. 355 
D~sability, neural leprosy. 347 
Discoid lupus erythematosus, 20, 157-158 

alopecia, 157, 759-760 
children, 158 
generalized, 158 
lichen planus versus, 18 
Itp, squamous cell carcinoma, 653 
localized, I57 
psoriasis versus, 198 

Discordant couples, neonatal herpes 
slmplex, 372 

Dlscrete papular lichen myxedematosus, 185 
Dlsperss dye allergens, 102 
D~ssect~ng celluiitis of the scalp, 240, 

244-245, 761 
Disseminated coccidloldomvcosls. 315 
Dlssemtnated cutaneous lelshmanlas~s, 423, 

424 m g ~  
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Dtssemlnated herpes zoster, 380, 383 neurotic excor~at~ons, 67 
Dlssemlnated h~stopiasmosts, progressive, pruntus, 52 

Dry ice. 902 
Dry riverbed sign, eosinophiiic fasciitis. 176 

316 urticaria. 152 Dsgl antibody,-463 
Dsg3 antibody Disseminated infundibuiofoiiicuiitis, 776 Doxycyciine 

Disseminated intravascuiar coasuiation. acne vuioaris. 235 paraneoplastic pemphigus, 465 
pemphigus foiiaceus. 463 
DemDhiUUS VUlqaris, 460 

- - .  
825-826 borreliosis, 292 

Disseminated neurodermatitis: see Atopic fiiariasis, 439 
dermatitis onchocerciasis, 441 

Disseminated spiked hyperkeratosis, 637 swimming pool granuloma, 339 
Disseminated superficial actinic Dracunculiasis (dracontiasis). 437-438 

porokeratosis, 566567 Drainage, furuncies. 253-254 
treatment, 566 Dressinas: see also Occlusive dressinss 

~ ~ h ~ g e n e ,  dyschromatosis symmetrica 
hereditaria, 855 

DTM: see Dermatophyte test medium 
Dual-basin drainage. melanoma. 699 
Dubreuilh elastoma, 30 
Ducas and Kapetanakis pigmented purpura, 

830 
Ducrey bacillus; see Haemophilus ducreyi 
Duhring disease. 474-476 
Dumb cane (dieffenbachia). 99 
Dumdum fever, 426-427 
Duncan disease. 86 

D~ssem'nated ILuercLlos s, 338 
D ssem natea xanlnos aeroh st ocytoss, 717 

- - 
mastocytosis, 618 
pressure dressings, sciemsinq 

Distal arthmgryposis type 2, 577 
Distai dactylitis, blistering, 262 
Distai phalanx, enchondmmas, 792 
Distai subungual onychomycosis, 305 
Distal trichorrhexls nodosa, 766 
Distich, 849 
Distichiasis, 849 
Distribution of lesions, 19 
Disuiflram. 106 
Dithiodimorpholine, 102 
Diuretics, venous insufficiency ulceration, 

846 
Diving 

hand edema, 850 
Pseudornonas aeruginosa foilicuiitis, 272 

DKCl gene, dyskeratosis congenita, 570 
DNA autosensitivity, 829 
DNA heiicases, mutations, 575 
DNA mismatch repair genes, Muir-Torre 

syndrome, 663 
DNA viruses, 367 
Docetaxei, sclemderma-like reactions. 

132-133 
Dogger Bank itch, 431 
Dogs 

bites, pathogens. 281-282 
visceral ielshmaniasis. 427 

Dog tick, 451 
Dolohins. keloidai biastomvcosis. 326. 327 

pannicuiitis, 490 
- 

venous insufficiency ulceration. 846 
Drinking water, arsenic, 859 
Drug(s) 

acanthosis nisricans. 507 
acneifom eruptions, 241-242 
avoidance, mastocvtosis, 618 

Dunnigan variant, partial ilpodystrophy. 495 
Dupuvtren contracture, 604 

causing psoriasis, 197 
eruptions, secondary syphilis versus. 359 
eryihema nodosum, 488 
eiythmderma, 216 
flushing. 139 
generalized pustular psoriasis. 195 
hairy-cell leukemia, 745 
hirsutism, 771-772 
history from patient. 18 
hypertrichosis, 770-771 
ichthyosis, 566 
interstitial granulomatous reaction, 707 
lichenoid eruptions, 221 
linear igA buiious dermatosis, 477 
medication-induced 

hyperiipoproteinemia, 535 
pellagra fmm, 482 
pemphigus fmm, 460 
photosensitivity, chronic actinic 

dermatitis versus, 38 
pigmentation, oral. 808 
oitvriasis rosea-like eruotions. 209 

~uraicaicification, nevoid basal cell 
carcinoma syndrome. 651 

Dusts, 92 
urticaria. 151 

Dutcher bodies, 741 
Dwarfism with retinal atrophy and deafness: 

see Cockayne syndmme 
Dyes 

azo dyes, urticaria, 150 
disperse dye allergens, 102 
hair dyes. I 0 8  
piqmentins Dumura from. 830 

~ysbetalipoproieinemia, iamliiai, 534 
Dyschondropiasia with hemangiomata, 584 
~;schmmetosis symmetrica hireditaria, 

855-856 
Dvschmmatosis universalis hereditaria. 856 
~;schmmic iichenoid disorders, tmpicai. 

223-224 
Dyschromic pinta, late. 366 
Dysesthesia 

leprosy, 347 
multiple sclerosis. 60-61 
scalp. 64 

, . 
Domeboro otic solution, ear eczema, 78 
Dominant dystrophic epidermoiysis buiiosa. 

. , 
pruritus fmm, 57 
~Se~doiYm~homa. 119-120 

558 
Dominant inheritance, autosomai, 547 
Donovan bodies, granuloma inguinaie, 276 
Donovanosis; see Granuloma inguinaie 
DOOR svndrome. 784 

bseudoioahyria, 524 
pyogenic granuloma. 592 

~ysesthesia syndromes. 64 
Dvsesthetic vuivodynia, 64 

rea~ions.~15-138 
solar urticaria, 36 
su~eriiclai thromboohiebitis. 826 

~;shidrosis, 79 
Dyskeratosls congenita, 570 
Dyskeratotic ieukopiakia. acquired. 806 
Dyskerin, 570 
Dvsmomhic svndrome. 63 

~orimankhanarin syndrome, 564 
Dorsal hands, neutmphilic dermatosis, 146 

sweet syndrome. 145-146 
teloqen effluvium, 753 

Doty flop, chancre, 354 
Double-filtration plasmapheresis, bullous 

pemphigoid. 468 
Doughnut sign, scieromyxedema. 184 
Douqhnut warts, 406 

topical drug contact dermatitis. 111-1 13 
ulcer of lip, 129, 797 
urticaria, 120. 150 

Drug abuse 
skin lesions, 44 

~;smohho~hobia, 63 
Dyspiastic nevus, 692-694 
Dysport; see Botulinum toxin, type A 
Dysproteinemic purpura, 822-824 
Dystopia canthorum, Waardenburg 

syndrome. 867 
Dystrophia unguis mediana canailformis 

788 
Dystrophic caicinosis cutis, 527-528 
Dystrophic epidemloiysis buiiosa, 556 

(Table), 558-559 
collagen type VII. 11 

Dystrophic osteoma cutis, 530 

~ o w i n g - ~ e g o s '  disease (reticular pigmented tattooing by injections, 45 
anomaly of the flexures). 507, 856 Drug-induced autoimmune diseases, 

Dowiing-Meara disease. 557 135-136 
Downey cells, infectious mononucleosis, Drug-induced lupus eiythematosus. 135, 

385 163 
Downgrading. eprosy. 344 Drug-ind~ced plgmenlat on. 125-127 
Donnqraa~ng react ons ieorosv, 349.350 Druq- no-cea pseuoolymphoma. 119-120 . . 
~ownsyndrome  rug-induced burpura: 824-825 

cheiiitis. 797 Drug-induced subacute cutaneous lupus 
elastosis perfomns serpiginosa, 510 erythematosus. 135. 160 
syringomas. 664 Drug-induced thrombocytopenla, 821-822 

Doxazosin, leiomyomas. 627 Drug-induced ulceration of lip, 129, 797 
Doxepin Drug-induced vascuiitis, 126-127 

cold urticaria, 154 Drug reactions, 11 5-138 

Ear 
chondrodermatitis noduiaris chronica 

heiicis, 610 . 
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elastotic nodules. 30 
juvenile spring eruption, 34 
keloidal blastomycosis. 326 
ochronosis, 542 
otomycosls. 273, 330 
piercing, 103 

keloid. 603 
Pseudomonas infection, 273 

pseudocyst of the auricle, 681-682 
relapsing polychondritis, 182, 182 (Fig.) 
seborrheic dermatitis, 191, 192 

Ear eczema, 77-78 
Earlobe dermatltls. 77, 96 
Early congenital syphilis. 361 
Early graying of hair, 763 
Early leprosy, 344945 
East African trypanosomiasis, 428-429 
Easy bruising syndromes, 828 
EBV nuclear antigan-1 (EBNA-1). 385 
Ecchymoses, 820 

cortlcosteroids. 137 
easy bmislng syndromes, 828 
painful bruising syndrome, 829 
periumbllical, stmngyloidiasls, 437 
photoaglng, 30 

Eccrine adenoma, papillary, 668 
Eccrine angiomatous hamartoma. 581 
Eccrine carcinoma, 669 
Eccrine hidradenitis, neutrophllic, 780 
Eccrine ostial and dermal duct nevus. 

porokeratotic, 567 
Eccrine poroma, clear cell acanthoma 

versus, 636 
Eccrine poromatosis, 665 
Eccrine sweat units, 6 7 ;  see also Miliana 

oriqlns. 1 

interferon y and ribavirin therapy, 389 
lichen nitidus versus. 225 
onychomycosis versus, 306 
papules, 15 
psoriasis versus, 198 

Eczema craquele. 54.81-82 
Eczema herpetlcum, 73,373 
Eczematous dermatitis, phenylketonuria, 542 
Eczema vaccinatum. 73,391-392 
EDAR-associated death domain, 571 
EDA-receptor gene, 571 
Edema, venous insufficiency, 846 
Edema indurativum, 355 
EEC syndrome, 571 
Efalizumab, psoriasis. 200, 201 
Effexor (venlafaxine), zoster-associated pain, 

382 
Egyptian scorpion, 455 
Ehlers-Danlos syndromes, 512-514 
Ehrlichiosis, 290 

prevention, 442443 
El; see Elythema induratum 
Eighth nerve tumors, neurofibromatosis 

type 2,554 
Eikenelia cormdens, 282 
E M  gene, cyclic neutropenia. 810 
Elastic (fabric), 106 
Elastic fibers, 11 

pseudoxanthoma elasticum, 51 1 
Elastic skin (Ehiers-Danlos syndromes), 

512-514 
Elastofibroma dorsi, 608 
Elastophagocytosis, actinic granuloma, 706 
Eiastorrhexis, acrokeratoelastoldosis of 

Costa, 214 
Elastosis 

llnear focal. 517 
~ c c r i n i  syringofibroadenoma, 668-669 pefforating calciflc, 512 
Echidnophaga gallinaces (stick tight flea), solar. 30, 31 . - . 

450 
Echlnacea, erythema nodosum, 488 
Echlnocandins, 298, 311 

mucormycosls. 329 
Echlnococcos~s, 434 
Echoviruses, 397 
Econazole, tlnea corpons, 302 
ECP (extracorporeal photochemotherapy), 

mycosls fungoldes, 732 
Ecthvma. 259 

thermal, 24 
Elastosis perforans serpiginoea, 510 
Elastotic striae, 517 
Elbows, hairy, 770 
Electrical burns, 22 
Electrocardiography, leukoderma, 861 
Electrocauterization, 877 

genital warts, 410 
Electrocoagulation, 877 
Electrodesslcatlon. 877 

~ c l h i m a  conlag 0s-m ,ortl, 393. 314 actm c cno 1 s. 796 
Eclnyma qanqrenos-m. 271-272 c-rehaqe ry In, 876 

chronic undermining burrowing ulcers ~ l e c t r o e n c ~ ~ h a l o ~ r a ~ h ~ ,  iatrogenic 
versus, 269 calcinosis, 528 

Ecthvmatous svohilids. 357 Electrofulouratlon. aenital watts. 410 . , - . 
~ctohermal dysplasla. 5 7 ~ 5 7 2 ;  see also Electromyography 

ANOTHER syndrome dermatomyositis, 168, 169 
with corkscrew hairs. 571 iatrogenic calcinosis, 528 
hidrotic (Clouston syndrome), 571, Electron microscopy, epidenolysis buliosa, 

668-669, 757-758 
Ectodysplasin gene. 571 
Ectopia ientis 

homocystinuria. 514 
Marfan syndrome. 514 

Ectrodactyly, EEC syndrome. 571 
Eczema, 77-82 

allemv comDlicatino tooical steroids. 94 

.~ ~ 

556 
Electrosectlon, 877 
Electrosurgery, 877-878 
Elejalde syndrome. 88, 866 
Elephantiasis arabum. 438439 
Elephantiasis nostra, 261 
Elephantiasis tropica, 438-439 
Eleohantiasis vermcosa nostra. 648 (Fi9.l -, - - 

asteatotlc: see also Wlnter itch Elephantold fever, 438 
transient acantholvtic dermatoscs. Eleohant skm, onchocerc~as~s. 440 

478 ~lebation of leg, venous insufficiency, 846 
cement workers. 78, 104 Elimination (versus eradication), Hansen's 
HIV infection, muclnous papules. 185 disease, 343 

Elimination diets, .".. 
Eiimite (permethrin), 447 

scabies, 453 
ELISA, borrellosls, 292 
Elllpt~cal exclslons, 878, 679 (Rg ) 
Embolla cutls medlcamentosa (I~vedocd 

dermatitis), 124, 819 
Embryopathy, retinoids. 237-238 
EMLA cream 

for molluscum contagiosum treatment, 
396 

purpura, 824 
Emotional hypehidrosis, 777 
Emperipolesls. 747 
Encephalitis, granulomatous amebic. 422 
Enceohaiocele. 622-623 

nasal glioma versus. 622 
Ence~halocraniocutaneous Iinomatosis, 624 
Encephalotrigeminal angiomatosis, 583 
Enchondmmas, 584 

of distal phalanx, 792 
Endemicity, Hansen's disease. 343 
Endemic pemphigus. 464 
Endemic syphilis (bejel), 364, 365-366 
Endemic typhus, 288 
Endocarditis. 251 

antibiotics for prophylaxis, 870 Fable) 
risk of surgery, 869 

Endocrine diseases. 499-508 
Endoglln gene, hereditary hemorrhagic 

telangiectasia. 845 
Endometriosis, cutaneous, 628 
Endoscopic thoracic sympathectomy, for 

hyperhidrosis, 778 
Endothelin-3 gene, Waardenburg syndrome. 

866 
Endothelln B receptor gene, Waardenburg 

syndrome, 866 
Endovascular papillaiy angloendothelloma. 

601 
Endovenous ablation, 900, 901 (Fig.) 
Enhanced radiation reaction. 131-132 
Enkephalins, on pruritus. 51 
Enoxaoarin. oral lichen planus. 221 
Entamoeba h~stolflca, 421 
Enteral nutrition, erythema induratum 

versus. 337 
Entemblasls (pmworm), 434435 

oruntus ani. 55. 434 
Enteropathy, dermat~tis herpetdorma, 475 
Enterovirus(es1, 397-399 

plcornavlruses, 397-399 
X-linked agammaglobulinem~a. 83 

Enterovirus 71. 397-398 
Entomophthommycosis, 328 
Enzvme-diqested bov~ne collaqen solution, 

injectable, 47-48 - 
Enzyme Immunoassay, Cryptococcus 

neofonans. 31 8-319 
Enzyma-related panniculitls. 493-494 
Eosinorihiila: see also Comalex druq - 

reactions 
acquired platelet dysfunction associated. 

828 
angiolymphoid hyperplasia with, 591692 
episodic angioedema with. 153 
hookworm disease, 435 
loaiasis. 439 
steroids, 52 

Eosinophiiia rnyalgia syndrome, rnorphea 
profundaoveriap, 171 
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Eosinophilic cellulitis Welk syndrome), 144 

ceiltioede bltes. 444 
ENthema oontus1fwe, 487 
Ewthema doses 

Eos nophilic clubs. actinomycosis. 270 
Eosinoohllic eruption. radlotherapv, 38 

Epiphysitls congenltai wpMis, 361 radiatim, 39 
Eptsodic angioedema wlth eosin(tphllla. 153 UV light, 27 
Eplsiaxis, heradltafy hemorrhagtc Erythema dyschmmihlm pewtans, 223,224 

tefanglectasia, 844.645 Emthema ekuarum d~utlnum. 835-838 
Epitheliaid md spindle-cell nevus: see Erythema gyratum wens, 143,630 

mvus Erythema induratum 1ElL 337,488 

Eosinophllic faSbiltls, 176-177 
scbroderma vaws, 174 

EosInophihc folllcutitK, HIV infeofion. 41 7 
Eosinophllio granuloma of hone, 721, 723 

(F1h.l EwithaUold blue nevus 701 nodular vasurlltis vews. 469 
Ehthellold hemangbendotheiioma, 801 Erythema lnlecttosum, 401 
EoIUlell& sarcoma, 613414 Emhema maminatum, 262469 

Eosinophilic Llcer, ora mucosa. 803 
Eosinophil major basic protein, atopic 

marignant hbrous hlstlocytoma versus,  t the ma mlgiins, ~ y m e  d h ,  291492 
613 EMhema multiforme. 140-142; see also 

Epitheilold sarcoma-like B u l l w  dntg reactions; 'Wfluuial 
hamangloendothallwna, 601 erythema rnult~fome' 

E~lthelioma. sabaceoue. 662 acuta aenerallzed axanthemafous 

dermatii, 74 
Eosinophils 

bullous DBmoh'ioid. 467 
7 .  

earnmi 77 
malor basic DrQ%ein, atdoic derm&tls. 74 

~'pitheiioma'adenoides cysticum (mJlttp e 
" 
pustu~osffi versus. 124. 125 

familial trichoeoirhelioma: hand-foot-and-mo~th disease venlrs, 398 
~phelldes; see #so Freckle$ 

oral, 8Q7 
Epidemic arthritic erythema, 265 
Epidmio dmpsy, 628 
Epidemic typhus, 287-288 
Epidemiology, syphllls and, 353 
Epidermal cysts, 876+77 

scmtai caic~nosrs, 528 
Ep~dermrtl glutaminese. antlbodtas, 

dermatitis kemeitmnk. 478 

~mok~sp lag le r  syndmmel, 667, 
sf2 

Epitheilum 
aiypla, wythema ab igno, 24 
reueneration fmm adnaxa. 6 

radiation-Induced, 130 
roseola vacdda versus, 392 
Sweat svdmma musUS 146 
wooas, b9 

Ewthema n o d o m .  14.t145.467-469 
EPM& genes, Lafom dlsaaw, $45 
EDOprO&noi, sclemderma, 176 

cooGid~oidornyeos~~, 314 
sawidosis, JOB, 711 
subcutamovs fat mcrnsis vwsos, 468, 

493 
Efiema nodosum leptosum, 350 

thalldomide, 352 
Erythma nodasurn mlqram, 488 

Epow regins, I07 
Epstemn-Ban vlrus, 385-886 

wophagie tiksticiytii mnicuiltis. 494 
drug maatinns and, 115 
hy&wvacEinrforme-llke lasims, 37 
X-llnked lymplIopmlferativa syndrome 

and, 86 
Epulis, 8UE 
Epulis fissuratum, 808 
Eduestrian Derntosis, 25,481 

Epldsnnal grafts, cultuid, 22 
EDidermal induSion custs: see Eoidermal 

YSU 
Epidermal melanin units, 4, 853 
EpWmal nevu6.661, W W S 6  
Epidermal news syndmma. 634-635 
Eoitlmmis. 1-5 

+hema palmare, 139 
Emhematous oral iiohen planw, 218 
Erythema toxicum neonamrum, 139440 
Elythema typhosum, 280 
Erytharmalg~a, 615617 
Erythmma, 65,267-268,303 

Entertiigo uenus, 258 
Efytnremla, 53-54,748 
Erythrocyanosis crurum, h 
oythrooyte sedimentahan rate, efyihema 

nodosum In sam?doSis, 71 1 
ENthmderma. 215-216 

~tiulnla, 28i  
Equipment. sumery, 871472 

zones, 2 
Epidennlzation of $, 805 
Epidermod!mpIasla vemiformis, 41 1412 

squamws oell camonla, 411412,652 
Epldermord cysts, 677 

Gardner syndmme, 6?0%71 
hrtraosseoue, 792 
iipomm versus, 623 
~ ianr t t r i com versus, 671 

EDidamotvsk bull- 5589559 

Emdioation, nowvenereal treponsmatos@s, 
986 

Elbum:Yag laser, 890 (Tnbla), 894495 
Emsio interd$ltalls blastomywalca, 310 
Erosions. 18 

genital herpes. 371 
Emslve dieperdermatnls (Jaquet), 8(1 
ErosTve oustulaf dermafits of the scalo. 751 ~tythrodermic mycosis fungeldas, 728; see 

also Mycosle funaoides, 
arWhr&rma 

~ruptive'collaganoma, 608 
Eruptive histioovtoma. oaneraiked. 717 

~'~iderfnoksls bulia~a acquistta, 4734?4 
bu~~ous lupus erythemafosm versus, 162 

(6aybovlski variant), 645 
E~pt iva lingual paplllitis, 602 
Eruotlve mecuiac oiamernaf~on. idiooathb. 

. - .  
~$hmdennic sarcadosis. 7 10 
Eryrhmoont~a, congeniral erwhrwoiat~c 

E'pidarmo&~s bul[osa herpatiformis. 557 
Eald~nnolYals bllllbsa lerallh 557 
~~ l r le rm~ lys is  ~losasimplex, 556-557 

with mottled pigmentation, 557 
w~th musouiar dyetmphy, 357 
muteHms, 2 

Ep~dermolytle hyperketaYosis, 562-563 
mutations, 2 

Epldarmol..ytlc palmoplantar keratoderma, 
212 

Epidermotmpism mycosis iungoides, 730 
EDidufal ii~omatosts. 625 

Eruptive nw~ .  667 
Eruptive pseudoangloma~~iB, 993 
Eruptive syriqgomas, 664 
Eruptive vellus h a i ~  cysts, @o 

stsatocys2oma multiplex and, 660 
Eruptive xanihoma, 531 
Erysipelas, 260-261 

h r o n b  mcment, 261 
lymphangiectasls, 591 

Ervsioelas de ie -a. 440 

ejrhromeiatgia, 816817 
Erythmmelanosis folliculam facial st coili. 

775-776 
Erythromycin 

acne, vulgaris, 235 
pttyrisis losea, 209 

Eythronychia. IonglEudinal, 780 
EfythroptekW., 805 
WyVlroplasla of Quayrat, 658-657 

balaniHsolasmaceiiuierls vews 697 
~piloia3es Tubamus scieMsls 
Epduminescencs mlms~opy, melanoma, 

694 
Epinaphnna 

krcal anesthetics, 871 

~ ~ s i p d u f h n j ,  rhusiopaihiiag, 264 
Erythema, 139-1 44 

solar, 27-29 
Erythemaab lane, 2.1-25 
Ewthema annul- centrifugum, 142-1 43 

congenltal, 526 
locslbed aoquked hypertrbhssis, 

769-770 



hydroa vacclnlforme vemus, 37 
solar urticaria, 36 

Erythropoietln 
porphyria cufanea tarda, 524 
von Wlppel-Lindau syndrome, 555 

Eryihrotelangiectat~c rosacea. 245 
Eschar 

COWpoX, 393 
Rocky Mountain spotted fever, 28B-289 

Eschench~a coli 0157:H7, purpura, 824 
Esophageal web. 485 
Esophagitis dlssecans superficialis, 459 
Esophagus, carcinoma 

ieukoplak~a wlth, 805 
palmopientar keratoderme, 213 

Espund~a. 425-426 
Essentlai fatty ac~d deficiency, 485 
Essential 011s. 100 
Essential shnnkage of the con]unctlva. 

471473 
Essent~al telangiectasia, generailzed, 589, 

844 
Esters, local anesthetics, 870 
Estnlomene 

lymphogranuioma venereum, 294 
pseudoelephantiasls of the genitals, 276 

Estrogen 
ewthema nodosum, 488 
himlone replacement therapy. 139 
hyperiipopmteinem~a, 535 
porphyria cutanea tarda. 524 
Raynaud's disease, 815-816 

Estrogen dermatitis, autoimmune, 83 
Etanarcept 

adverse reactions, 133 
dermatomyositis, 170 
psoriasis, 200, 201 
sarcoidosis, 713 

Ethambutol, swimming pool granuloma, 339 
Ethinyi estradioi, hinutism, 772 
Ethnicity 

hinutism, 771 
sarcoidosis, 708 

Ethylenediamine, 11 1 
Etretinate. 200 
Eucenn, atopic dermatltls, 74 
Euqonlc fermentlnq bacter~a. 282 
~umeianin, 4, 763,853 
Eumycetoma, 325.326 
Eurax icrotamitonl. scabies. 453 
Eumpean erythema rnlgrans, 292 
Eurooean orocessionarv catemiliar. 445 
~u te i t i c  mixtures, toplial anesthesia, 871: 

see also EMLA cream 
N HPVs, epidermodyspiasia uerrucrformis, 

411,412 
Evolution of iesions. 19 
Examlnatlon, cllnrcal. 18-1 9 

hairs, 764 
purpura, 820 

Exanthems 
d ~ g  reactlons. 117-1 18 
entemvlruses, 397 
secondarv sv~hills. 356 

Exanthem su.bitum. 387 
Exchange piasmepheres~s, thrombotic 

thmmbocytopen~c purpura. 822 
Excimer lasers, xenon chionde, alopecla 

areata, 751 
EXCISIO~. melanoma. 896.698-699 

L..cisional bioosies. 8. ,,. , 
Excisionai technique, surgery, 878 
Excited skin syndrome, 81, 95 
Exclamation polnt haw, 750 
Excoriated acne, 61.241 
Exconations, 17 

neumto, 61 
Exercae-induced ana~hvlaxls. 152 . . 
Exercise-induced unlcaria. 155 
Exfol~ation; see also Scales 

staphylococcal scalded skln syndrome, 
256257 

Exfoiiat~ve dermat~tls, 215-216 
Exfoiiative etyihroderma, chmnlc 

lymphocytic leukemla, 745 
Exfoliative S auraus toxins, on desmogieins, 

257 
Exogenous ochronosls, 542, 543 (Fig.) 
Exophthalmos, 504 (Fig.) 
Exostoses, 42 

mouth, 800 
subunquai. 609.792 

~xpandedpoiytetrafluoroethylene. 896 
External angular dermold, 678 
External otitis: see Otitis externa 
Extracellular matrix, dermls, 11. 183 
Extracorporeal photochemotherapy, mycosis 

fungoides. 732 
Extracutaneous juvenile xanthogranuloma, 

71 6 
Extracutaneous mastocytoma, 617 
Extramammary Pagst's disease (EMPDJ, 

659-660 
Extramedullary hemopoiesis, myeiofibrosis, 

746 
Extrameduliary plasmacytoma, 742 
Extravasation, scierothempy agents, 900 
Exudative hyponychiai dermatitis, 132 
Eye; see also Ectopla ientis 

antimalarial toxicity, lupus 
erythernatosus. 165 

Behpet syndrome, 812 
chlorhexidine, 871 
cicatriclal pemphigoid, 472 
Fabry disease, 538 
incontinentla pigmenti, 548 
juvenile xanthogranuloma. 716 
leprosy, 348. 351 
meningovascuiar neumsyphilis. 360 
ophthalmic zoster. 380381 
phenothlazine pigmentation, 126 
prostaglandin analogs. 126 
Reiter svndrorne. 202 

Sturge-Weber syndrome, 583 
tuberous sclerosis, 552 
vaccinia, 391 
vitamin A deflciency, 479 
vitiligo, 861 
Vogt-Koyanagi-Harada syndrome. 863 
X-linked ichthyosis. 561 

Eye drops, dermatitis, 78 
Eyelashes 

acquired immunodeficiency syndrome, 8 
allergic contact dermatitis, 96 
latanoprost on, 763 
nit ramoval. 448 

Eyelids 
ankyloblepharon, AEC syndrome, 571 
atopic dermatitis, 72 

lbiephamchaiasls, 515-51t? 
dermatitis of. 78 
dermatomyosltis, 166-167 
epidemxs th~ckness, 1 
lipold protelnosrs, 537 
rnucinous carcinoma. 669 
ophthalrn~c zoster, 380-381 
~eriorbttai dermatitis. 249 
kebaceous carc!noma, 662 
sebontleic dermatitis, 191. 192 
symblepheron, clcatnclal pemph~gold, 

472 
xantheiasma paipebrarum. 532 

Eye makeup, 109 

Fabrlc flnlshes, clothmg, 101 
Fabry d~sease. 538 
Face 

adverse reactions of conrcosteroids. 136 
Botox treatment, 897 
fibrous papule. 609 
5-fluomuracll, 642 
granulomatous dermatitis, 249-250 
hypohidmtic ectodermal dysplasia, 570 
H-zone, 885 (Fig.) 
non-diabetes-associated necrobiosis 

iipoidica. 706 
sporotrichosis, 322 
sutures, 871-872 
tinea faciel. 301-302 
vertical dimension, angular cheiliiis and, 

797 
Facial papular staatocystoma multiplex, 679 
Factitiai lymphedema, 62. 650 
Factitial pannicuiitis, 492 

a,-antitrypsln deficiency pannicuikis 
versus, 494 

Factitious dermatitis, 61-62 
pyoderma gangrenosum versus, 148 

FactorV Leiden deflciency, purpura 
fuiminans, 825 

Factor Xllia-positive dendracytes 
denls. 11 
South Amerlcan blastomycosis, 321 

Falx cerebri, nevoid basal cell carcinoma 
syndrome, 651 

Famciciovir 
herpes zoster, 381 
orolabiai herpes, 369 

prophylaxis, 369 
Familial acanthosis nisricans. 506 
Famliiai a-l~popmte~ndeflc~ency. 535-536 
Famillal arnylo~dotic polyneumpathy, 522 
Familial apilipoprotein E deficiency, 534 
Famllial apoprotein CiI deficiency, 533 
Familial atypical multiple mole-melanoma 

syndrome, 692484 
Famiiiai benign chronic pemphlgus. 

559-560 
Familial cold urticaria, 149, 155 
Familial combined hyperlipidemia, 534 
Familial cutaneous collagenomas, 608 
Familial defective apoiipoprotein B-100. 534 
Familial disseminated flllform 

hyperkeratosis, 637 
Familial dysautanomia, 66 
Famiiiai dysbetallpoproteinemia, 534 
Familial hypercholesterolemia, 533534 
Familial hypertrigiyceridemla, 533 



INDEX 923 - 
Familial Meditelranean fever. 149, 522 
Famlltal medullary thyrold carcinoma, 522 
Familial muitlple lipomatosis, 624 
Familial myxovascular fibromas, 609 
Familial pancytopenia, 570 
Famiital oanmveloohthisis. 570 
Familial bartiai lipddystrodhy, 495 
Familial nomhvria cutanea tarda. 524 . . .  
Famillal prasenile sebaceous hyperplasla, 

662 
Familial progressive hyperpigmentation, 858 
Familial syndromes associated wlth 

amyloidosis, 522 
Familial trichoepithelioma, multiple 

(Brooke-Spiegier syndrome), 667, 
672 - 

Fanconi syndrome, 570 
Farber disease, 545 
Farcy. 282 
Farmer's neck, 30 
Farmyard pox, 393-394 
Fascial hernia, 610 
Fasclitis, 612 

eoslnophlllc, 176-177 
sclerodemm versus, 174 

necrotizlng. 261-262 
Fourier svndrome 270 

Fasciotomy, pulpura fulm~nans. 825 
Fas llqand, toxic epidermal necmlysis, 130 - 
Fat 

a~toiogous transplantation. 895 
subcutaneous, 487, See also 

Panniculitides and under Fat 
necrosis 

Fat hernlatlon, painful, 44 
Fat microcysts, sclerosing pannlculltls, 490 
Fat necrosis 

erythema induratum, 337 
scrotum, 491 
subcutaneous, 493-494 

erythema nodosum versus, 488, 493 
of tne newborn, 490491 

trauma. 492 
Fatty acids, essential fatty acid deficlency, 

A85 
Favre-Racouchot syndrome. 30 
Favus, 299 
FcepstlonRl (tnmeric high-affmn~ty IgE 

receptor), atopic dermatltis, 73, 74 
FD&C halr dyes, 108 
Feather pillow dermatltis, 454 
Febrile ne~ftrophilic dermatosis, acute, see 

Sweet syndrome 
Febrlle ulceronecrotic Mucha-Habermann 

disease, 737 
Fechtner svndrome. 829 
Feat; see Soles of feet: entries beginning 

Palmopiantar. ..: entries beginning - - 
Piantaf . 

Felted halr, 768 
Female pattern alopecia, 

adrenal-androgen~c, 502 
Feminine hygiene sprays, 109 
Femoral head, avascular necrosis, systemic 

lupus erythematosus, 162 
Ferguson Smlth type of multiple 

karatoacanthomas, 644445 
Ferrelra-Marques iipoatrophy, 497 
Ferntln, hemochromatosis, 854 
Farrocheletass, erythropolet~c 

protoporphyna, 525526 

Fermus sulfate, cement workers, 78 
Fetal alcohol syndrome. 770 
Fetal hydantoin syndrome, 770 
Fetal valproate Syndrome, 770 
Fetid sweat (bromidrosis), 779 
Fetus 

harlequin fetus, 562 
skin deuelopment, 1 

Fever blisters. 368 
Fiber-associated collagens, 509 
Fiberglass dermatitis, 92 
Fibril-associated collagens with Interrupted 

trlple helices (FACITs), 509 
Fibrillar coilagens. 509 

dermis, 11 
Fibrillin defects, MWan syndrome. 514 
Fibrinolysis syndrome, 826 
Fibroblasts. dermis. 11 
F~brocytic dysmucopolysaccharidos~, 545 
Fibrodysplasia ossiflcans progressiva, 529 
Fibroepithelloma of Plnkus, 648 
Flbrofoliiculoma, 674-675 
Fibroma 

aponeuwtic, 605 
collagenous. 605 
infantile myoflbromatosis, 606 

Fibroma molluscum, 610-611 
Fibroma of the tendon sheath, 607 
Fibroma pendulum, 610-611 
Fibromatosis 

aggresslve Infantile, 607 
diffuse infantile, 607 
plantar, 604 

Flbromatosis colli, 606607 
Fibrosis, dermal, diseases, 174 
Fibrous dysplasia, polyostotlc. 578 
Fibrous hamanoma of lnfancv. 606 
Fibrous hlstiocytoma, 611 
Fibrous papule of the nose. 609 
~ibulin-2, iolar elastosls, 31 
Fifth disease, 401 
Figurate erythemas, 142-144 
Figurate psoriasis, 193 
FIGURE (facial idiopathic granulomata wlth 

regressive evolution). 249-250 
Fiiaggrin, 3 
Filariasis, 438439 
Fillform hyperkeratosls. 631 
Flliform warts, 404 
Fillers, son-tissue augmentation, 4748. 

89S397 
Finasteride 

androgenetic alopecia, 755,756 
hirsutism, 772 

Finkelstein disease, 833434 
Finn chamber technioue, Patch testlno. 95 . . - 
FIP1 L1, platelet-derived growth factor 

receptor-a, fusron gene, 615. 618 - 
Fipronil, 443 
Fire ants, 450 

tick control, 443 
First aid, bums, 21 
First episodes, herpes simplex, 367 
Fish 

food poisoning, flushing, 139 
stings, 431 

Fish odor syndrome. 779 
nsh ells, psoriasis, 200 
Fissured tongue, BOO 
Fissures. 17 

hand eczema. 80 

Fist fishts. nathoaens. 282 
5%-&uc&se, aidrogenetic alopecia and, 

755-756 
5-fluorourac~l 

actinlc keratoses, 642 
basal cell carcinoma, 650 

photodynamic therapy versus, 886 
condvlomata acumlnata, 410 
erythmpiasia of Queyrat. 657 
hyperpigmentation, 132 
lntralesionai injection, keratoacanthomas, 

644 
porokeratosls, 566 
psoriatic nails, 782 

Fixed cutanwus sporotrichosis, 322 
Fixed dlug reactions, 127-128 

erythema multiforme versus, 141 
lip, 797, 798 (Fig.) 

FK463 (echlnocandin), mucormycosls, 329 
Flagellate lasions, bleomycin. 132 
Flagellates, 421, 422429 
Flag sign. 466 
Flame figures, eosinophillc cellulitis. 144 
Flame-thrower appearance, telogen phase, 

halr follicles, 10 (Fig.) 
Flaps, surgery, 878, 880 (Fig.), 881 (Fig.), 

882 (Fig.), 883 (Fig.). 884 (Fig.) 
Fiash burns, electrical. 22 
Flashiamp pumped pulsed dye laser. 890 

Fable) 
Fiat variola, 390 
Flat warts, 404405 

treatment. 406 
Flatworms, 432-434 
Fleas. 450-451 

disease prevention, 443 
endemlc typhus, 268 
plague. 285 

Flegel disease, 639 
Flexural eczema: see Atopic dermatitis 
Flexures 

adult atopic dermatltis, 71 (Rg.) 
childhood atopic dermatitls, 70 

Flies, 448-149 
Florlda water, phototoxlcity, 33 
florid pa~iliomatosis, oral, 805 
Florists, allergic contact dermat~tls. 96, 

9e-99 
Flowers, allergic contact dermatitls, 98-99 
Fluconazole, 298 

candidlasis, 56, 310 
coccldloidomycosls, 316 
feet and hands, fungal infections, 305 
onychomycosls, 306 
tlnea verslmlor, 313-314 

Fluence. laser treatment. 889 
Fluoclnonide, orolablal herpss, 369 
Fluorescent bulbs, l~qht~nq for skin 

examinatl'n, 18 
Fluorescent treponemal antlbody absorption 

test (FTA-ABStest), syphil~s, 354 
Fluor-hydroxy pulse peel. 902 
Fluorine. 92 
Fluomquinolones, photosens~tiv~ty, 122 
Flundil, androqenetlc alopecia, 755 
Flushing, 130- 
Flutamide, for hlffiutism, 772 
Flylng squirrel, epidemic typhus, 287 
Foam, sodium tetradecyl sulfate, 899, 900 

(Fig.) 
Foam cells of Virchow. 342 
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Focal dermal hypopl-_-, _. _ 
Focal epithelial hyperplasia, 411 
~ o c a l  vitillgo, 861 ' 
Fodrin antlbodies, Sjogren syndrome, 178 
Fogo selvagem, 464 
Folded skin with scarring. 625-626, 627 
Folic acid 

defclency, 481 
homocystlnurla, 514 

Follicle-stimulating hormone, acne vulgaris, 
233 

Follicular atrophodema, 579 
Foliicular center ceii lymphoma, 741 

primav cutaneous follicular lymphoma, 
741 

Folllcular degeneration syndrome, 760 
Follicular eruption, post-vaccination. 392 
Follicular ichthyosis, 564, 762 
Follicular infundibulum, tumors, 676 
Follicular lichen planus; see Lichen 

pianopilaris 
Follicular melanocytes, 763 

alopecia areata, 750-751 
Folllcular muclnosis. 20. 188. 729. 757 
Folllcular mycosls fungoldes, 188, 729 
Follicular occiuslon triad. 240 
Follicular papules, panchyonychia 

conganita, 569 
Folllcular psorlasls, 193 
Follicular syphillds, 357 
Folllculln mutations, 674 
Folliculltls 

eosinoph~llc pustular, 203-204 
fungal, 302-303 
Gram-negative, 242, 273 
pltyrosporum, 314 

HIV infectlon, 417 
pregnancy, 471 
PSeUdomonaS aerugmosa, 272-273 
pyoderma gangrenosum, 146 
staphylococcal, 252 

HiV Infection, 417 
Suoerficlal oustuiar 252 
tuited, 761' 

FOIIICU~I~IS decalvans. 760-761 
biopsy, 759 
pseudopalade of Bmcq versus, 761 

Folliculitis nares perfomns, 774 
Follicuiitls rubra (keratosis pllaris 

atrophlcans faclei; ulerythema 
ophryogenes). 579.762 

Folllculltls uiewthematosa reticulata 
(atrophoderma vermiculatum), 
579-580,762 

Folllculodystmphy, cyclosponn-lnduced, 415 
Foll~culosebaceous cystlc hamartoma, 671. 

676 
Follow-up, melanoma, 698 
Fong syndrome, 786-787 
Fontana-Masson stain, 

phaeohyphomycosis, 325 
Foodls), erythema annulare centrlfugum. 142 
Food additives, 150 
Food allergy 

atoplc dermabtis, 6%70, 74, 75 
urtlcaria, 150 

Food and Drugs Adm~n~stration (FDA), 
health advisory on antifungal 
aoants. 307 

~wd-associated flushmg, 139 
Food-induced purpura, 824-825 

- . .  - ~- .- . -. . 
- ~. 

. ~ o d  poisoning, fish. flushing, 139 
'Footprints in the snow', pseudopelade of 

Brocq, 761 
Forchheimer spots. 385 
Forchhelmer's sign, 400 
Fordyce anglokeratoma of the scrotum. 590 
Fordvce disease (Fordvce soots). lo. 800 . . . .  
Forehead, Ironla 1s-assoc~ateo lhporna of. 623 
Forehead Ilnes, Botox lrealrnent. 897 
Foreign body reactions, 4549 
Forest workers, contact dermatltls, 99 
Formaldehyda, 110 
Formaldehyde-releas~ng agents, 110 
Formaldehyde resins 

adhesives, 106 
clothing, 101-102 
tosylamldelforrnaldehyde resln, 108 

Fort Bragg iever, 29F291 
Fourier svndrome. 270 
FOXC2 tianscrlpt~on factor, iymphedema- 

dlstich~asls svndrome, 849 
Fox-Fordyce disease, 779-780 
FIP fuslon proteln, hypereosinophllic 

syndrome, 746 
Fractionation, radiotherapy, 39 
Fracture blisters, 43 
Fragrances. 107-1 08 
Frambesia; see Yaws 
Frambesia ulcer, troprcal ulcer versus, 267 
Franceschettl-Kleln syndrome. 577 
Francisella tularensis, 286, 287 
Freckles, 5, 29, 685 

axilla, neurofibromatosis, 553 
Fredenckson classification, 

hyperlipoproteinemias, 533 
Freeman-Sheldon syndrome. 577 
Frey syndrome; see Auriculotemporal 

syndrome of von Frey 
Frictional acne, 233 
Frictlonal amyloidosis, 520 
Friction blisters. 43 
Frohlich syndrome, 624 
Frontalis, Botox treatment, 897 
Frontalis-associated iipoma of forehead, 623 
Frostbite. 26 
Fucosldosis, 538 
Fuqltive swelllnq: see L~aiasis 
~uburation, warts, 410 
Full-thickness skin grafts, 880. 884 (Fig.) 
Fumarate hydratase gene, multiple 

leiomyomas with renal collecting 
duct carcinoma, 626 

Fungal folllculitis, 302-303 
Fungal infections, 297-331 

erythema nodosum, 488 
rnycotic pruritus ani, 55 

Funnel web spiders, 456 
Furrowed tongue. 800 
Furuncles, 253-254 

hidradenitis suppurativa versus, 244 
Furuncular mylasis, 448-449 
Fusariosls, 329-330 
Fusarium spp. 

hyalohyphomycosls, 329,330 
treatment. 307. 330 

Fuslfoml exclslons. 878. 879 (Fig.) 
Fusion toxin therapy, mycosis fungoides, 

733 
Fusosplrochetal gangrene, chronic 

undermining burrowlng ulcer; 
versus, 269 

Gabapent~n, zoster-sssonated pain. 382 
Galll-Galli disease. 656 

translent acantholytlc demlatosis versus. 
478 

Galvanlo urtlcaria, 155 
Gamasoidosls. 454 
Gambian trypanosom~as~s. 42&429 
y16 T-cells, subcutaneous T-cell lymphoma. 

719 . -- 
Ganglloneuroma, 622 
Gangosa, 365 
Gangrene, 26&269 

buttock, pennatal, 819 
chronlc undermln~ng burrowlng ulcers. 

269-270 
Gangrenous balanltis, 275 
Gardner-Dlamond syndrome, 829 
Gardner syndrome, 624 

ep~dermoid cysts, 670-671 
Gargoyl~sm. 544 
Garllc, surgery and. 869 
Gas gangrene, 269 
Gastemphilus spp., 448 
Gastric crisis, tabes dorsal~s. 360 
Gastrolntestlnal tract 

ant~b~ot~cs for suqlcai prophylax~s. 870 
(Table). 871 (Table) 

blue rubber bleb nevus syndrome, 584, 
585 

Henoch-Schonleln purpura, 833 
hereditarv hemorrhaaic telanslectasia. 

844 
- - 

malignant atrophic papuiosls, 841 
ScIerDderma, 173 

Gaucher cells, 537 
Gaucher dlsease. 536-537 
Gelatlnase, photoag~ng, 31 
Gel diffuslon Drecl~itation tests, ameblasis 

421 
General anesthesia, flushlng on tnductlon, 

139 
General~zed atroph~c benign epldermoiysls 

bullosa, 557 
Generalized basalold folllcular hamartoma 

syndrome, 651 
Generalized congenital hypertnchoes, 770 
Ganerallzed dermal meianocytosls. 700 
Generallzed d~scoid lupus elythematosus, 

158 
Generallzed eruptive histiocvtoma. 71 7 
Generallzed eruptlve keratoacanthomas 

(Grzybowskl var~ant), 645 
Generallzed erythema, 139 
Generallzed essential telanglectasla, 589, 844 
General~zed exanthematous pustulosis, 

acute (AGEP), 124-125 
Generallzed qranuloma annulare, 703-704 
Generallzed halr follicle hamartoma, 675 
Generailzed hyperh~drosls, 777 
General~zed lentiomosis. 686 
Generallzed lipodystrophy 

acquired. 496 
congenlta!. 495 

Generalized morphea, 171 
Generallzed or patterned acquired 

hypertrichosls, 770-771 
Generallzed Dustular ~soriasls. 194-195 
Genera izea 1e1an~~ec~as.a. 589 
Generalize0 tnchoepitneomas, 578 



Generalized vaccinia, 391 
Gene therapy 

osteogenesis imperfects and, 518 
S~oaren svndrome. 179 - .  

Genet~cs 
Hansen's dlsease susce~tiblllty. 343 
keratins. 2 

Genital herpes, 367, 370-373 
syphilis versus. 375 

Genitalia; see also specific organs 
Behqet syndrome, 812 
lichen planus, 219 

Genital leiomyomas, 627 
Genital molluscum contagiosum, 396 
Genital ulcen 

Rxed drug reactions, 127 
herpes, 371 
infectious mononucleosis, 385 

Genital watts, 403, 407411 
HIV infection, 412, 418 

Genitourinary tract, antibiotics for suglcal 
prophyiaxls. 870 Fable), 871 
Fable) 

Gentamlcin, endocarditls prophylaxis, 870 
Fable), 871 (Table) 

Gentian violet, porokeratosls. 566-567 
Geographic tongue, 800-801 

psoriasis, 197 
secondary syphilis venus, 359 

Geotrichosis, 311 
German measles. 400 
Ghost cells, sclerosing pannlculitis, 490 
Gianottl-Crosti syndrome. 38S390 
Giant cell(s); see also Touton giant cells 

heroes slmolex. 367. 374 . . 
muiticentric retlculohistlocytosis. 719 
North American blastomycosis, 319 

Giant cell arteritis, 840-841 
Giant cell epulis, 808 
Giant cell fibroblastoma. 61 2 
Giant cell granuloma, annular elastolytic, 

706-707 
Giant cell tumor of the tendon sheath, 607 
Giant wndyloma acuminatum, 409, 654 
Giant hairy nevus: see Giant pigmented 

nevus 
Giant melanosomes, Chidiak-Higashi 

syndrome, 865 
Giant pigmented nevus, 690 

biopsy, 696 
Giant solitary tnchoepithelioma, 672 
GilchrisVs disease; see North American 

blastomycosis 
Gillis W Long Hansen's Dlsease Center, 

multidwg therapy, 351 
Ginger, suqery and, 869 
Gingivae 

acute myelomonocytic leukemia, 744 
oral lichen planus, 218, 219 
Papillon-Lefevre syndrome. 214 
scurvy, 481 
Wegener granulomatosis, 839 

Gingivostomatitis 
acute necrotizing ulcerative, 809 
herpes, 368, 375 

Ginkgo biloba, 98 
surgery and, 869 

Ginkgo tree dermatitis. 98 
Ginseng, surgely and, 869 
GJB3 gene, erythrokeratodermia variabilis, 

565 

GJB6 gene, hldrotic ectodermal dysplasia, 
571 

Glabellar brow furrow, Botox treatment, 897. 
898 (Fig.) 

Glanden. 282 
Glandular rosacea, 245-246 
Glandular tularemia, 286 
Glans panis 

lichen planus. 219 
llchen scierosis. 227, 228 (Fig.) 
plaque-type porokeratosis, 566 
squamous cell carcinoma, HIV infection, 

41 8 
Gleevec; see lmatinib 
Gliadins, dermatitis herpetiformls, 475 
Glomangioma, 597-598,792 
Glomangiomyoma. 597 
Glomeruloid hemangloma. 595 
Glomerulonephritis 

acute, impetigo contagiosa, 256 
membranoproliferative, acquired partial 

lipodystrophy, 496 
Glomus bodies, 12 
GIomus cells, 597 
Glomus coccvseum, 597 . . 
Glomus tumor (glomangloma), 597-598, 792 
Glomuvenous malformations, venous 

maliormatlons versus, 585 
Glossltts 

atrophic. 802 
median rhomboid, 803 
prlmary systemlc amyloldosls, 519 
syphilis, 360 

Glossltis areata exioliat~va; see Geographic 
tongue 

Glossodynia, 63-64 
Glossopalatlne syndrome, 784 
Gloves 

for hand eczema, 79, 80 
lubber gloves, allerglc contact 

dermat~tis, 96, 106 
Gloves and socks syndrome, papular 

purpunc, 401402 
Glucagonoma syndrome (necrolyttc 

migratory erythema), 143-144, 
630 

Glucose 6-phosphate dehydrogenase 
deficiency, dapsone, dermatitis 
herpetiformis, 475 

Glucose-to-Insulin ratio, acanthosis 
nisricans, 507 

GLUT-1, tnfintile hemangloma, 594 
Glutaraldehyde. Zyplast, 695 
Gluten. dermatitls hernet~formis. 474. 475 
Gluten-tree dlet, denatitls herpetiformis, 

475,476 
Glycerin, 900 

chromated, 899 Fable) 
Glyceryl monothiogiycoiate, 108 
Glycolic acid, superficial peels, 902 
Glycosaminoglycans, 183 
Giycosphingoliplds, angiokeratoma corporis 

diffusum, 538 
Gnathosomiasis. 436 
Goekerman therapy 

atopic dermatitis, 76 
psoriasis, 199 

Gold, 105, 116 
oral l~chen planus. 218-219 
pemphtgus vulgans. 462 
pigmentation, 726, 859 

P 
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Golf tee ha~n ,  766 
Goitz syndrome, 573 
Gonadal dysgenesis, 550 
Gonadal mosaiclsm, 547 
Gonococcemla, 277-278 
Gonorrhea 

dermatitls, 277-278 
pruritus ani, 55 

Good syndrome, 88 
Gooseflesh, see Traumat~c ansenne 

folllculosts 
Gorham's dlsease, 585, 593 
Gorham Stout syndrome. 593 
Gorlin's slgn, 513 
Gorlin syndrome (nevold basal cell 

carcinoma svndrome) 610 
650452 

Goritn svndrome Ii fmult i~le lent~alnes 
. syndrome), 550, 666 

Gottron's papules. 167, 168, 168 (Fig.) 
Gottron's sign. 167, 168 
Gougerot-Blum syndrome, 829 
Gougerot-Carteaud syndrome, 207-208 
Goundou, 365 
Gout, 546 

panniculitls. 494 
tophi, 546 

rheumatoid nodules versus. 180 
Grafts: see also Bone marrow, 

transplantation 
autologous fat transplantation, 895 
halr transplantation, androgenetic 

alopecia, 755 
hematopoietic stem cell transplantation 

Hunter syndrome. 544 
sarcoidosis. 713 

liver transplantation 
Langerhans cell hlstiocytosis, 723 
primary bilialy cirrhosis, 53 

renal transplantation, nails. 784 
skin. 880-881. 884 (Fig.) 
viral-associated trlchodysplasia, 415 
warts. 412413 

Graft-versus-host disease, 69-90 
chemotherapy-Induced acral erythema 

versus. 132 
drug reactions versus, 129 
erythema multliorme versus. 141 
lichen Dlanus venus. 221 

Graft-versus-tumor effect, 90 
Graham L~ttie-P~ccardl-Lassueur svndrome. 

223, 760 
histology, 221 

Gra~n ~tch, 454 
Gram (abnormally keratlnlzed cells), 2 

Darler's dlsease. 568 
Gram-negabve oacler al nfecflons, 271-267 
Gram-neqarive 101 IC.. 1:s. 242, 273 
 ram-po;itive bacterial Infections. 251-271 
Granular cell tumor, 619-620 
Granular parakeratosis, 507 
Granular zone, epidermis, 3 
Granules, mycetoma. 328 
Granulocyte colony-stimulating factor 

adverse reactions. 133 
for cyclic neutropenia, 810 

Granulocyte-macrophage colony-stimulating 
factor 

advene reactions. 133 
for ecthyma gangrenosum. 271 
venous Insufficiency ulgeration, 847 
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Granulocytic ehrllchiosis, human, 290 
Granulocytic sarcoma, 744-745 
Granuloma(s). 46-47; see also Pal~saded 

granuloma. Pyogenic granuloma; 
Swimmlng pool granuloma 

Artecoll, 897 
Churg-Strauss syndrome, 840 
cocc~d~o~dal, 315 
graphite. 48 
progresstve dlssem~nated 

h~stoplasmos~s. 316 
sarcoldosis. 712 
schistosomlasls, 432433 
secondary syphilis, 358 
tlck blte, 452 
tuberculoid lepmsy, 349 
Wegener granulomatosis, 839 
zlrconlum, 46, 47 (Fig.), 109 

Granuloma annulare, 19 (Fig.), 703-706 
in HIV Infectlon, 704-705 
and mal~gnant d~sease, 705 

Granuloma faclale, 836 
Granuloma flssuratum, 808 
Granuloma sluteale infantum. 80 - 
Granuloma gravidarum (pregnancy tumor), 

592,808 
Granuloma inguinale, 275-277 

chancre versus, 356 
lymphogranuloma venereum versus. 

276277.295 
Granuloma multiforme. 707 

-- 
Grover disease (transient acantholytic 

dermatosis), 459, 478 
Growth hormone 

acromegaly, 499 
deflcisncy, 501 
for Turner syndrome, 550 

Growth retardation 
childhood atopic dermatitis, 71 
corticostemids, 137 

Grzybowski variant generalized eruptive 
keratoacanthomas, 645 

Guinea pigs, coccidioidomycosls versus 
blastomycosis. 315 

Guinea worm disease, 437-438 
Gulf War, viscerotropic leishmanlasis, 427 
Gummata, 359, 360 

ervthema induratum versus. 337 
erythema nodosum versus, 488 
nfiammalory late congenttal sypnllis, 361 

~ ~ 

pseudochaicre redu i  355 
tropical ulcer versus. 267 

Gunther's disease, 526 
Gustatory hyperhidmsis, 777 
Guttate hypomelanosis, idiopathic, 860 
Guttate lesions, 19 
Guttate morphea. 171 
Guttate parapsoriasis, pityriasis lichenoides 

chmnica versus, 737 
Guttate psoriasis, 193, 194 
Gyrate eryihemas, 142-144 
Gyrate psoriasis, 193 

Granulomatous ameb~c encephalltls, 422 
Granulomatous colitis. 798 
Granulomatous faclal dermatltls, 249-250 
Granulomatous lesions, face, 246-247 
Granulomatous slack skin, 735 
Granuloma venereum: see Granuloma 

lnqu~nale 
Granuiosis i b r a  nasl, 780 
Graphite granuloma, 48 
Grass dehatltis. 33 
Graves' dlsease, 503-505 
Graying of hair, 9-10, 763 

early, 763 
Green blowfly, 449 
Green foot syndrome, 272 
Green halr, 763 
Green nalls. 272. 791 
Green tea polyphenols, sunburn and, 28 
Grenz rav therapv, hand eczema, 80 
Grenz zone, mul~centric 

retlculohistiocytosi% 719 
Griffith's classification. oitvriasis mbra . , 

pilarls, 210 
Gnscelli svndrome. 87-88 864. 866 
~riseofulvin, 297, 298 

feet and hands, fungal infections, 305 
tinea capitis, 300 
tinaa corporis, 302 

Grocer's itch, 454 
Groin, allergic contact dermatitis, 96 
Granblad-Strandberg syndrome, 511 
Groove sign 

eoslnophilic fasciitis. 176 
lymphogranuloma venereum, 294 

Ground itch, 435 
Ground substance, dermis, 11,183 
Grouping of lesions. 19 

arthropod bites, 19 
Spitz nevi. 691 

Group JK Coiynebaclerium, sepsis. 266 

H, histamine receptor blockers, urticaria. 
152 

Haber syndrome, 247 
Haernophllus ducreyi, 275 

atypicd chancre, 355 
Haernophilus innuenzae cellulitls, 274 
Halley-Hailey disease, 559-560 
Hair, 749-774 

apoptosis, 3 
color, 763-764 
corticosteroids, 137 
cross-section shapes. 9 
examination for fungal infectlons, 299 
free, acne keloidalis, 243 
Griscelli syndrome, 87 
growm. 8-9 
ichthyosls linearls circumflexa, 563 
kwashiorkor, 486, 763 
lepromatous leprosy, 346 
number, 753 
Rapp-Hodgkin ectodermai dysplasia 

syndrome, 571 
removal by laser, 893 
signs, 20 
structure defects, 764-769 
syndromes with abnormalities of, 

578-579 
systsmic lupus eryihematosus, 162 
tinea capltis, 300 
transplantation, androgenetic alopecia. 

755 
trichothiodystrophy, 575 

HAIR-AN syndrome, 507 
Hair bleaches, 108 
Hair bulbs, Immune privilege, 751 
Halr casts, 764 

nits versus, 447 

Hair collar sign, 572, 628 
Hairdressers, hand eczema, 78 
Hair dyes, 108 
Hair folllcle hamartoma syndrome. 578 
Hair follicles. 7-10, 774-776 

acne vulgaris, 232,233 
basement membrane zone, 6 
melanin. 763 
nevi and tumors, 670-676 
oriains. 1 
plugs 

keratosls pilaris, 579 
scurvy, 481 
vitamin A deficiency, 479 

Hairless gene, 578 
Hair sprays, 108 
Hair straighteners, 108 
Hair tonics, 108 
Halr transplantation, androgenetic alopecia. 

755 
Hairy-cell leukemia, 745 
Hairy elbows. 770 
Hairy leukopiakia; see Oral hairy leukoplakia 
Hairy tongue, black. 801402 
Halecium, hydroid dermatitis, 430 
Half and half nails, 785 
Hallerman-Streiff svndrome. 578 
Hallopeau, acrodermatltrs contlnua of, 195 
Hallo~eau-Slemens recessive dvstrooh~c 

' epidermolysls bullosa~ 558-559 
Hallopeau type pemphigus vegetans, 462 
Haloes, malanocytes, 4 
Halofuginone, scleroderma, 175 
Halo nevus. 689490 
Halo phenomenon. 861 
Hamartin. 552 
Hamartamas, 581; see also specific types 
Hand-foot-and-mouth disease, 398 
Handicap, neural leprosy, 347 
Hands 

allerglc contact dermatitis, 96 
atopic dermatltls, 71 
basal cell carcinoma versus squamous 

cell carcinoma, 646 
dermatophytld. 304 
eczema, 78-80 
edema, diving. 850 
neutrophiiic dermatosls, 146 
paroxysmal hematoma (Achenbach 

syndrome). 828 
tinea. 303408 - - 

Handwashing, compulsive repetitive. 60 
Hanging curtain sign, pitynasis rosea. 208 
Hanglng groln, onchocerciasls, 440 
Hangnail, 788 
Hansemann macrophages, malacopl*la, 

274 
Hansen's d~sease (leprosy), 343-352 

cloiazimlne p~gmentatton. 126 
nerves, 12 
reactlonal states, 349-350 

treatment, 351-352 
syr~ngomyella versus, 67 
treatment. 350-351 

Hapalonychla, 786 
Happle syndrome. 549 
Hard corns. 42 
Hardening 

polymorphous light eruptton, 34 
rush hardening, solar urticaria, 37 

Harderoporphyr~a, 525 
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Hard nevus of Unna; see Epidermal nevus 
Hard schwannoma. 621 
Harleau~n fetus. 562 
 artn nip disease, 541 
Hash~moto-Prltzker self-heallnq 

histiocytosis, 720-721 
Hashimoto thymiditis, 503 
Haverhill fever, 285 
Hawaiian sunfish, Strepfococcus iniae. 263 
Hay-Wells syndrome, 571 
Headlight sign, atopic dermatitis, 72 
Haart block 

Lyme disease, 292 
neonatal lupus erythematosus, 161 

Heart surgery, postcardiotorny syndrome, 
R77 -- 

Heat lnjudes, 21-25 
stomatltis nicotlna, 8W 

Heat shock therapy, hand eczema. 80 
Heat treatment, watts, 407 
Heat urtlcana, 155 
Heavy metal pononlng, oral leslons, 

807408 
Heberden nodes, rheumatoid nodules 

versus. 180 
Heck d~sease, 411 
Hedgehog s~gnalrng pathway, basal cell 

carcinoma, 649 
Heel: see also Caiius 

black heel, 43 
pressure ulcers, 43 
th~ckness 

acromegaly, 499-500 
Cushlng syndrome, 500 

Heeriordt syndrome, 712 
Helicases. mutations. 575 
Hellcobacter nnaedi, ceiiulltls, 280 
Hellotrope rash, dermatomyositls, 186-167. 

168 
Heloderma, 604-605 
Helper T-cells; see T-helper cells 
Hamanglectatic hypertrophy. 583, 585 
Hemanqiaendothelioma 

com~osite, 601 
epithelioid. 601 
retiform. 601 
spindle cell. 599 

Hemangiomas 
giomeruloid, 595 
infantile, 581, 593-595 

kaposiform hamangioendotheliomas 
versus. 596 

micrwmuiar, 596 
nasal glioma versus, 622 
sclerosing. 611 
Sinusoidal, 585 
targetoid hemosiderotic. 595 
with thrombocytopenia (Kasabach- 

Merritt syndrome), 596, 597, 826 
Vascular malformations and. 581 

Hemanglopencytoma, 598 
Hematin, acute intermittent pomhvrla. 525 
Hematomas. 820 
Hematopoiesis, halr folltcles, 7 4  
Hematopoletlc stem cell transplantation 

Hunter syndrome, 544 
sarcoldosls. 713 
SCID, 86 

Heme biosynthetic pathway, 522 
Hemldesmosomai proteins, 6 
Hemiparesis, herpes zoster, 381 

Hem~ptnta. 368. 
Hemlptera, 445446 
Hemochromatos~s. 854 

porphyna cutanea tarda, 523 (Fig.) 
xanthomas. 534 

Hemodiaiysis; ses also D~alysis 
artenovenous fistulas, 586 
nails, 784-785 
secondary systemic amyioidosis, 520 

Hemoglobin, thermal relaxation time, 
889491 

Hemoglobinuria, paroxysmal nocturnal, 
828 

Hemophagocytic syndrome, 866 
Hemopoietic ulcers, 847 
Hemorrhage 

gastrointestinal, blue rubber bleb nevus 
syndrome, 584,585 

hereditary hemorrhagic telangiectasia, 
844 

intracranial, thrombocytopenic purpura, 
821 

macular, lower limb ulcer, 846 
pseudoxanthoma elasticum, 511 

Hemorrhagic builae, 17 
Hemwrhagic smallpox, 390 
Hernosidelin 

hypwpigmentation, 853 
pigmentary purpurlc eruptions, 830 

Hemostasls, eiectrosuqery, 877 
Hendenon-Paterson bodies, 395-396 
Hendersonuia torulo~dea, 306 
Henoch-Schonie~n purpura, 832,833 

acute hemolrhaglc edema of Infancy 
versus, 834 

Heparin, 183 
low molecular weight, oral l~chen planus, 

221 
skin necrosrs, 122-123 

Hepann-~nduced thrombocytopsnla, 821 
Hepatic porphynas, 522-523 
Hepat~tis-associated lichen pianus. 220 
Hepat~tis B, 388 

Glanottl-Crosti syndrome. 389 
lichen planus. 220 
poiyarteritls nodosa, 388, 836 

Hepatitis C, 388-389 
ctyoglobulinemia, 388. 835 
cryotherapy, 642 
Interferon therapy 

llchen planus, 220 
sk~n leslons, 829 

lichen pianus. 220 
porphyrla cutanea tarcla, 388. 523 
psoriasis, 196 

Hepatocellular carcinoma, 
hemochmmatos~s. 854 

Hepatolent~cuiar degeneration, 543 
blue naris, 543. 792 

Herbal remedies, famillal Mediterranean 
fever, 149 

Herbicides, chloracne. 93 
nerod tary angloedema 152-153 
rlereo laty ben.gn lelang eclas'a, 589 
Hereditary coproporphyka. 525 
Heredltary hemochromatos~s, juven~le. 854 
Hered~tary hemonhaglo tetangiectasia 

(Osler-Weber-Rendu syndrome), 
844-845 

capillary loops, 162 
CREST syndmme versus, 172,844 

Heredttary infund~buiocytlc BCCs, multiple, 
661 

Hereditary iymphedema 
NonneM~lroy-Meige syndrome, 849 
primary, 596 

Heredltiuy osteodystrophy (Albnght), 505, 
530 

Heredltary osteoonychodysplasla, 786-787 
Hered~tFuy palmoplantar keratodma, 213 
Hereditary polymorphous light eruption, ilp, 

796 
~ .. 

Hereditary progressive mucinous 
histiocytosis, 718 

Hereditary sclerosing poikiloderma and 
mandibuloacral dysplasla, 576 

Hereditary sensory and alrtonomic 
neuropathy type iV, 67 

Hereditary thymic dyspiasia. 85 
Heredofamilial amyioidosis. 522 
hereoopath a alacf ca po yneurirllorrn s. 564 
rlerlih j-nct onal epoermo ysls bul osa. 557 
Hermansky-Pudlak syndrome, 864. 865-866 
Hernla 

fascia, 61 0 
fat, 44 

Heroin, narcotic dermopathy. 44 
Herpanglna, 398 
Herpes gladlatorum, 369 
Herpes progenitalis, chancroid Venus, 275 
Herpes simplex, 367-376 

atopy, 73 
chancre versus, 356 
HSV-1 versus HSV-2, 367, 370 
pseudofoiliculitis barbae, 252 
recurrent intraorai infection, 810 
tlnea bwbae versus, 301 

Herpes simplex-associated erythema 
multiforme (HAEM), 140-141, 142 

Herpesvl~SeS, 367-388 
Herpesviius simiae. 387-388 
Herpes zoster, 379385 

distribution of lesions, 19 
hemes simDiex versus, 375 
inflammatory skin lesions following, 

383384 
Herpes zoster ophthalmicus, 38&381 
Harpettform aphthae, 811 
Herpet~form pemph~gus, 463 
Herringbone nali, 786 
Hertoshe's sign, 72 
~emheimwr~act~on, 362-363 
Hetemchromia Iridis, Waardenburg 

syndrome, 867 (Fig.) 
Hexachlorophene, surgery and. 870 
HFE oene, hemochromatosis. 854 - 
hHol gene (type nalr neratn). 766 
ddb6 qene (type ,I hatr reratlo), 766 
~ibernima, 625 
Hidracanthoma simplex (acmspiromas; 

dermal duct tumon; poromas), 7, 
665-666 

Hidradenitis, 780 
Hidradenitis suppurativa, 240. 243-244 

Langerhans cell histiocytosis versus, 722 
Hidradenoma 

clear cell (acrospiromas: dermal duct 
tumor;; poromas), 7, 665-666 

nodular, 7 
Hldradenoma papilliferum, 667-668 
Hidrmcanthoma simplex, 7 
Hidrocystomas, 7. 664-665 
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Hidrotic ectodennai dysplasia (C~L-,.~.. 

syndrome), 571,668-669, 
757-758 

Hrgh-affin~ty igE receptor, atoplc dermatttls. 
71 74 

~lih-gradefoil~cular lymphoma, 741 
Hlqhly actlve antlretrovirel therapy (HAART), 

41 6 
Kaposi sarcoma. 419 
lipodystrophy, 495, 497 
lymphomas, 418 
sarcoldosls, 713 

H~goumenaki's sign, 362 
H~rsutism, 771-772 
Hirudln. 434 
Histamine release, mastocytosls, 615 
Htstiocvtic meduliaw reticulosis. 744 
Histlocytoma, fibrous, 61 1 
Histiocytoses. 714-720 

X-type. 720-724 
Histiocytosls X see Langerhans cell 

h~st~ocytosis 
Hlstold leprosy, 346, 347 (Flg.) 
HlstoDathalosv technioues: see Microscopv 

Hlstoplasmos~s. 297, 316317 
Hlstoly, clinical, 18 

drua reactions. 115 - 
HiV-associated ilpodystrophy, 497 
HIV-associated pruritus, 417 
Hlves, see Urticaria; Wheals 
HIV ~nfect~on, 416420: see also Acaulred 

lmmunodefrctency syndrome 
atopic dermatltls, 71 
bacllius Calmette-Guenn immunlzatlon 

end, 334 
diffuse infiltrative lymwhocytosis 

syndrome, 179 
drug reactions, 115,117,131 
erythema elevatum diutinum, 835 
erythroderma, 216 
granuloma annulare in, 704-705 
hair, 764 
herpes zoster, 379, 363 
human herpes virus-8,387 
human papilloma virus, 412. 41 8 
leprosy, 346 
lipodystrophy, 495 
major aphthous ulcers, 812 
molluscum contagiosum, 394, 395. 396 
mucinous papules, 185 
oral candidiasis, 308 
oral mucosa, 803 
papular purpuric gloves and sacks 

syndmme, 402 
Penicillium mameffii, 329 
photosensitivity. 3639 
pityriasis rubra pilaris, 210, 211 
porphyria cutanea tarda. 523 
progressive disseminated 

histoplasmosis, 316 
pyomyosltis, 255 
rosacea. 247 
sebonheic dermatitis. 192 
superfrclal basal cell carcinoma, 647 
svPhliis and. 353,363364 
tuberculosis, 338 
varlceila, 378, 379 
warts. 41 2 

white superficial onychomycosis; 
303-304 

pemph .,--. .". 
osoriasis. 196 

HLA haplotypes; see Human leukocyte 
antioen haDlotvoes 

HMB-45 (stain\, spltz nevi. 692 
Hobnail hemangioma. 595 
Hodgkin disease, 743-744 

acquired ichthyosis, 585 
Epstein-Barr virus, 386 
pruritus, 52 

Hoffman's dissecting celluiltis of the scalp, 
240,244-245,761 

Holmes-Adie syndrome, segmental 
anhidmsis with, 778 

Hoiocarboxylase synthetase deficiency, 
biotin deficiency, 483 

Home hospitalization, atopic dermatitis 
flares, 76 

Homrne orange, 61 6 
Homocystinuria. 514-515 
Homogentisic acid, 542 
Honeycomb atrophy, 579-580,762 
Hookworm disease. 435 

~ u h a n  monkeypox, 392393 
Human monocvtrc ehriichiosis. 290 
Human virus, 403 

diagnosis. 409 
genital warts, 408 
HIV infection, 412. 418 
immunocompmmise and, 412413 
mallgnant disease, 408 
squamous cell carcinoma, 652 

lichen sclemsus, 228 
vaccination, 411 
vemucous carcinoma. 654 
vermcous cysts, 681 

Human tanapox. 394 
Human T-lymphotroplc virus-1, 415-416, 

740 
Human ttypanosomiasls, 428429 
Humidifiers, atopic dermatitis, 75 
Humidity, hand dermatitis, 78 
Hunter giossltis, 802 
Hunterian chancre. 354 

Hopf, acrokeratosis vermc~farmls of, 568 Hunter syndrome. 544 
Hon nevus, see Acsuired dermal Hun% syndrome, 577 

meianocytosls Hurler syndrome, 544 
Homone-lnduced dermatoses. 82-83 Hutchinson-Gllford syndrome, see Progerla 
Hormone replacement therapy, 139 Hutchinson's slgn 
Hormone therapy, acne vuigaris, 236237 melanoma, 686.695, 791 
Horn. cutaneous 643 owhthalma zostar. 380 
Hortaw werneckii, 31 1412 
Horton disease, 840-841 
Hospital furunculosis. 253 
Hot comb alopecia, 760 
Hot foot syndrome, Pseudomonas, 273 
Hot tar burns, 22 
Hot tub foliiculitls, 272-273 
House dust mite allergy, atopic dermatitis, 

74 
House mouse mite, 454 
Houseplants, allergic contact dermatitis. 

9699 
Hoyeraal-Hreidarsson syndrome, 570 
HPSx genes, Hermansky-Pudlak syndrome, 

865 
HSAN-IV (congenital insensitivity to pain 

with anhidrosis), 67 
HTLV-l-associated myeiopathy (HAMTTSP), 

41 5 
HTLV-3; see HIV infection 
HTR gene, dyskeratosis congenita, 570 
Human bites, pathogens, 282 
Human botfly, 448449 
Human collagen, soft-tissue augmentation, 

895 
Human desmocollin 1, subcorneal pustular 

dermatosls, 203 
Human flea. 450 
Human granulocyfic ehrlichiosis, 290 
Human herpes virus-6,386387 

pityriasis rosea, 209 
Human herpes virus-7,366387 

pityriasis msea, 209 
Human herpes virus-6, 387. 600 
Human immunodeficiency virus; see HIV 

infection 
Human leukocyte antigen haplotypes 

IHLA haPlotvPes) 
alopecla ereata. 751 
dermatit~s herpetlformls, 474 

~utchinson's teeth, 362 
Hutchinson trlad, 362 
Hyal~nosis cutis et mucosae, 537-538 
Hyaiohyphomycosis, 329 
Hvalomma tlcks. aermethrin and. 442 
hyaluronan (nyaiLronlc acld,, 11, 544 

soh-t ssue a-amentat'on 48, 895-896 
Hyaiuronidase deiciency, 544 
Hyblid sweat glands. 7 
Hydatid disease, 434 
Hydraiazine, drug-induced lupus 

erythematosus. 135 
Hydrated Aquaphor, atopic dermatitis, 74 
Hydration 

acquired perforating dermatosis, 775 
atopic dematltis, 75 

Hydrid cysts, 679 
Hydma vacclnlforme, 37 
Hydrocarbons, 93 
Hydmchioric acid, burns, 91 
Hydrocolioid dressings, mastocytosis, 618 
HydroRuofic acid, 91, 92 
Hydrogen peroxide, sumety and. 870 
Hydrogen peroxide test, acataiasemia, 809 
Hydroid dermatitis. 430 
Hydroquinone 

colloid milium, 31 
exogenous ochronosls, 542 
melasma. 855 
postfnflammatory dysplgmentation, 654 

Hydroxyapatite, 896 
Hydmxychloroqulne 

adverse effects, 165 
lupus erythematosus, 165 
pigmentation. 726 
polymorphous light aruptlon, 35 
sarcoidosis, 713 

Hvdroxyethyl starch, pruritus from. 57 
~ ~ ~ ~ d ~ x y l n d a i a c e t l c  acid, carc~no~d, 632 
21-Hydroxylase deiiclency, 502 

pemphigold gestatlonls, 469-470 



Hydroxylysylpyridinoilne to lysyipyrldinoiine 
ratio. Ehlen-Danios syndromes, 
51 3 

17-Hydmxypmgesterone 
acne vulgaris from viriiizing tumors, 233 
corticotropin-stimulated, 502 
test, hinutism, 772 

Hydmxyquinone antioxidants, 106 
Hydroxyurea 

chronic actinic demlatitis, 38 
dermopathy, 135 
pigmentation, 126, 132 

Hydroxyzine, 11 1,120 
Hyiaform products, 896 
Hymenolepsis nana, 434 
Hymenoptera. 450 
Hyperalgesia, zoster-associated pain, 362 
Hypercalcemia 

sarcoidosis. 712 
Subcutaneous fat necrosis of the 

newborn, 490-491 
Hyperchoiesteroiemia 

autosomal recessive, 533-534 
iamiiiai, 533-534 

Hv~ercoaouiabie states. suoerficial . . - 
thrombophleb~t~s, 826827 

Hv~ereoslnophiilc svndrome. 746-747 

- .. 
cryoglobulinemia, 822 
drug-induced, 125;126.127 
familial progressive, 858 
hemosiderin, 853 
periorbital, 656 
postinflammatory, 654 

amyioidosis exclusion, 521 
primary biliary cirrhosis, 53 
atler vein scierotherapy. 900 

Hypersensitivity 
cell-mediated, 94 
Hymenoptera stlngs, 450 
lmmediate-type, patch testing. 115 
mosquito bitas, 448 

Hypersensitivity syndromes; see 
Anaphylactoid drug reactions: 
Complex drug reactions 

Hyperteiorism, neumfibromatosis, 553 
Hypertension, pseudoxanthoma elasticum. 

511 
Hyperthyroidism, 503-505 

hair, 757 
Hypertonic saline, 899 
Hypertrichosis, 769-771 
Hv~ertrlchosis cubiti. 770 
Hypertrlchosis ianuglnosa 

acquired. 630. 770 
~iperesthesia, 20 - congenital, 770 
Hypemarnmaglobulinemlc purpura; see Hvpertrlgiyceridem~a. 533 

~aldenstriim benign ~~~er t r r$h ic  lichen planus, 219 
hypergammaglobuiinemic purpura squamous cell carcinoma and. 219, 220 

Hvoerhidros~s. 777-778 Hv~ertroohic luous ervthematosus 
botuiinum toxln type A, 777-778, 

897499 
(verrucous lupus erythematosus), 
158-159 

hereditary palmopiantar keratoderma. hypertrophic ilchen planus versus, 219 
21 3 lichen planus versus, 221 

tinea oed~s. 304 Hvoertmohlc osteoarthrooathv 782 . , 
Hyper lgb syndrome (HiDS], 149 idiopathic, 572 
Hveer~mmunoglobullnem~a E syndrome. 88 Hvperv~tamrnos~s A. 460 
~yper~nfectlon; strongylo~d~asi, 437 Hypoalbuminemia, Muahrcke's ilnes, 785 
Hyperkaiemia, spironolactone. 236 Hypochondriacal disorder, 
~kerkeratosis, palmoplantar, pityriasis monosymptomatic, 59 

rubra pilaris, 210 Hypodermitis sclemdermiformis, 48S490 
Hvoerkeratosis lenticularis ~erstans. 639 Hv~ofibrinoaenemia. 626 - 
HyperKeralosls of 1ne nlpple and areoa. 636 rlypoglycem a, sa cyik acfd. 199 
h jperkcratos s penenans, 212 hypon dros!~ 778-779 
~;~erkeratosis punctata of the paimar 

creases, 212 
Hyperkeratotic actinic plaques, malignancy 

rates. 643 
Hyperkeratotic hand eczema. 79 
Hyperkeratotic scabies (crusted scabies), 

A52 
HTLZ-1 infection, 416 
onychomycosis versus, 306 

Hyperiipidernia 
familial comblned, 534 
isotretinoin. 238 

Hyperiipoproteinemias 
medication-induced, 535 
multiple-type. 534 
primary, 533 
secondary, 534-536 

~y~erosmot& agents, 899 
Hyperparathyroidism, 505-506 

caic~phyiaxls, 505, 819 
metastatic caicificatlon, 527 

Hyperpigmentation, 20 
acne vulgaris, 231 
Addson's disease, 501 
chemotherapy-induced, 132 

postmlliarial, 24 
Hypohidrotic ectodermal dysplasia, 570-571 
Hypomelanosls, idiopathic guttate, 860 
Hypomelanosls of Iio, 54P-549 
Hypomeianotic blue nevus. 701 
Hypomelanotic macules, tuberous sclerosis, 

552 
Hypoparathyoidlsm. 505 
Hypopigmentation, 19 

arsenic, 859 
fmm cryosurgery, 875 
and mlcrophthalmia, 867 
postinflammatory, 654 
tinea verslcoior. 313 

Hypopigmented mycosis fungoldes. 728. 
729 (Fig.) 

Hvoooiamented sarcoidosis. 709 .. . - 
Hypothermia, panniculitis. 490 
Hypothyroidism, 502-503 

hair, 757 
mild, 503 

Hypovitaminosis A. 479 
Hysterical edema (factitial lymphedema), 62. 

850 
H-zone of face. 685 (Fig.) 

INDEX 929 - 
Iatrogenic calcinosis, 527. 528 
iatrogenic candidiasis, 31 1 
latrogenic Gushing syndrome, 500 
Ice cubes 

atopic dermatitis, 75 
leiomyomas, 627 

Iceland. onychomycosis. 297 
Ichthyosas. 560566 

chondrodysplasia punctata, 549 
ichthyosiiorm erythmderma and limb 

defects syndrome, congenital 
hemldysplasia with (CHILD 
syndmme), 565, 836 

ichthvosiiorm sarcoidosis. 710 
lchthyosiform syndromes, 560-566 
Ichthyosis, autosomal recessive, 561-562 
Ichthyosis bullosa of Siemens, 563 
lchthyosis foillcularis, 564, 762 
lchthyosis hystrix; see Epidermal nevus 
lchthyosis linearis clrcumflexa, 563-564 
lchthyosis vulgaris, 3, 71, 560 

X-linked ichthyosis versus. 561 
Ictetic ieptosplrosis. 290 
ldiopathic calcinosis cutls. 527, 528-529 

scrotum, 528,677 
ldiopathic chronic telogen effluvium, 753 
ldiopathic eruptive macular pigmentation, 

223.224 
ldiopathic guttate hypomelanosis, 860 
ldiopathic hypertrophic osteoarthropathy, 

572 . - 
idiopathic multiple eruptive miiia, 681 
ldlopathlc photosensltlvlty disordws, 3 M 9  
ldlopathic pseudopeiade. 761 

idlopaihii thrombocytopenlc purpura, 
820421 

Id reactions, 81; see also Dermatophytids 
candidid, 311 
shoe dermatitis, 102 

lFAP syndmme (ichthyosis foilicularis), 564, 
762 

IflA antibodies; see also Adult linear IgA 
disease; Chlidhood iinear iqA 
disease; Linear IgA buiiou; 
dermatosis 

dermatitis herpetiformis versus, 475 
igA deficiency, isolated, 84 
igA dermatosis, intraepidermai neutmphilic, 

465-466 
IgA pemphlgus, suhcorneal pustular 

dermatosis versus. 203 
IgE antibodies, atopic dermatitis, 74 
IgE receptor, high-affiniu atoplc dermatitis, 

73 74 -, 
IgG antibodies, South American 

blastomycosls, 321 
lgG autoantibodles. urticana. 151 
IgM defic~ency, 84 
igM gammopathy, monoclonal. SchnlPier 

syndrome, 153 
lgnis sacer; see Erysipelas 
I-KB kinase-assaclated proteln, familial 

dysautonomla and. 66 
lleocolitis (Cmhn's disease), 798 
Ileostomv. c~rcumostomv eczema. 81 
lliumlnat~on; see Light 
iLVEN (Inflammatory linear vermcous 

epidermal nevus), 635-636 
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lmatlnib 

adverse reactions, 133 
myeloomiiferative hvoereosinoohillc . . 

syndrome, 746 
Imidazoies. 297, 298 
imipramine, pigmentation, 126 
lmiqulmod 

actinic kemtoses, 642-643 
basal cell carcinoma, 650 
Bowen's disease, 656 
erythroplasia of Queyrat, 657 
genital warts, 410 

HiV infection, 41 8 
squamous cell carcinoma in HIV 

infection, 418 
warts, 407 

Immediate pigment darkening (IPD), UV 
exposure, 27-28 

Immersion foot syndromes, 26-27 
immune ablation, scleroderma. 175 
immune function 

allergic contact dermatitis, 94 
atoplc dermatitis, 73-74 
drug reactions, 116 
Hansen's disease, 348 

classification, 344 
nerve Involvement. 347 

keratinooytes, 3 
Langerhans cells, 5, 94, 95 
mycosis fungoides, 730 
systemic lupus erythematosus, 163 

Immune modulators. atoolc dermatitis. 76 
immune pnvllege, hair bilbs. 751 
Immune reconstltutlon syndrome. 416 
lmmune thrombocytopenic purpura, 

820-821 
lmmunoadsorptlon therapy, pemphigus 

follaceus, 464 
lmmunobiasttc lymphoma, 741 
lmmunocyt~c amyloidos~s, 519-520 
Immunocytoma, prlmary cutaneous, 

741-742 
Immunodeficiency (~mmunocompmmise) 

fungal infections, 297 
herpes slmplex. 373-374 
heroes zoster, 379. 382383 
human herpesvirus-6, 387 
human papilloma virus and, 412-413 
leishmanlasls, 425 
oral hairy leukoplakla, 385-386 
partial albinism with (Grisceili syndrome). 

8748.864, 866 
varicella. 378-379 
X-linked anhidmtic ectodemai dysplasia 

with, 571 
Immunodeficiency syndromes. 83-90; see 

also Acquired immunodeficiency 
syndrome 

Chediak-Higashi syndrome. 87,864,865 
lmmunodeficlency with hyper-igM. 84 
immunodiffusion tests, South American 

blastomycosis. 321 
lmmunofluorescent mapping, epldermolysis 

bullosa, 556 
Immunoglobulins: see also Intravenous 

lmmunoglobulln (IVIG) 
plasmacytoma, 742 
primary cutaneous follicular lymphoma. 

741 

irnrnunoiogicai testing, coccidioldomycosrs, 
31 5-31 6 

., , ,munomodulatory th,, ,,, 
fungoides, 732 

immunoperoxidase stain, herpes simplex, 
374 

Immunopreclpitatian, paraneoplastic 
pemphigus. 465 

Immunosuppressants 
atopic dermatitis, 76 
for bulious drug reactions, 130 
lupus erythematosus. 165 
pemphigus vulgaris. 461-462 
poiymorphous light eruption, 35 
ovoderma aanarenosum. 148 . . - 7 

small-vessel vasculitls. 832 
Weaener urenuiomatosls, 839 - - 

lmmunosuppressian 
basal cell carcinoma. 649 
bloioglc agents for psoriasis. 201 
fungal lnfections, 297 
squamous cell carcinoma, 652 
Tzanck smear. 374 

Immunosuppression-associated Kaposi 
sarcoma, 600. 601 

lmmunotherapy 
alopecia areata, 751 
warts, 407 

Impetigo 
bulious, 256, 375 
herpes simplex versus. 374-375 
seborrhelc dermatitis vmus, 192 

impetigo circlnata, 256 
Imoetioo contaaiosa. 255-256 . - - 
lmpetlgo herpetlform~s. 195, 471 
imoetiao of Bockhart. 252 
lmblantable cardioveier-defibn'llators, 

electrosurgery and. 878 
Implants; see also Orthopedic Implants 

bovine collagen dermal, 47-48, 169, 895 
Inadvertent inoculation, smallpox vaccine, 

391 
lncislonal biopsies, 872. 873 
Inclusion-body fibroma, 606 
Inclusion-body myosltis. 169 
incontinentla pigmenti, 548 

amyloidosls versus, 521 
aoootosis, 3 

nconttnent~a ptgmentl acnromlans. 545549 
ndeterm~nale cell n sl.ocyrosls. 720 
indeterminate Hansen's disease, 344-345 
Indlanapolls. histoplasmosis outbreak. 317 
Indian flgs, 100 
Indian hedgehog gene, enchondmmas, 584 
lndla rubber skin, 512-514 
Indinavlr, nallbed tumors, 792 
Indlrect hemagglut~nat~on test, ameblasis, - ~ 

421 
Indolent systemic mastocytosis, 615, 616, 

618 
Infantile acne, 232 
Infantile acropustulosis, 205 
lnfantile atopic dermatitis, 69-70 
lnfantile digital iibromatosis 

(myofibroblastoma), 606 
lnfantile eczema; see Atopic dermatitis 
Infantile fibromatosls 

aggressive. 607 
diHuse, 607 

Infantile hemanglomas, 581. 593-595 
kaposiform hemangloendothellomes 

versus, 596 
Infantile myoflbromatosis, 606 

lnfantlle neurologic cutaneous and articular 
syndrome, chronic (CINCA). 149 

lnfantlle perianal pyramidal p&trusions. 610 
lnfantile perineal protrusion, 227 
Infantile postinfectious iris-like purpura and 

edema, 833434 
lnfantlle systemlc hyalinosis, 606 
Infarcts, menlngococcemia, 278 
lniected wounds, 869 
Infections; see also Viral lnfections 

atopic dermatitis, 73 
bacterial. 251-795: see also 

Streptococcal lnfections 
bioloqlc aqenk for psoriasis. 201 - - 
dermatomyosltis, 169 
dermoid cysts. 678 
erythema nodosum, 488 
fungal, 297-331 

erythema nodosum, 488 
mycotic pruritus ani, 55 

isotretinoin, 238 
postinflammatory lymphedema. 849450 
purpura fulminans, 825 
Reiier syndrome, 202 
surgery, 869 
surgical wounds. 86s870 
Sweet syndrome, 145 
in tlnea pedis, 304 
urticaria, 150 
venous insufficiency ulceration, 846 

Infectious heoatitis. 388-390 
infectious labial dermatitis (om, 393, 394 
Iniectious mononucleosis, 365 

secondary syphlils versus. 359 
Infectious neutrophillc hidradenitis, 780 
lnfectlve dermatitis, HTLV-1. 416 
lnfenor iablal artery, prominent, 586 
Infiltrative basal cell carclnoma, 647 
lnflammatlon 

atoplc dermat~tls, 72 
epidermold cysts, 677 

Inflammatory bowel disease, pyoderma 
oanarenosum. 148 - "  

Inflammatory carclnoma, 629 
lnflammato~ late conaenltal svohllis, 361 .. . inflammatory linear ve~rucous epldermal 

nevus, 635-636 
Inflammatory nevus comedonlcus, 634 
Inflammatory oncotaxis. 742 
lnfliximab 

adverse reactions, 133 
mucocutaneous lymph node syndrome, 

843 
psoriasis, 200-201 
pyoderma gangrenosum. 148 
sarcoldosis. 713 
for toxic epidermal necmlysis, 130 

Infundibular cysts, 676677 
scrota1 calcinosls, 528 

lnfundibulofolllculitis, dlsseminated and 
recurrent. 776 

infundibulomatosis, 676 
Ingestion sparganosis. 433 
lngram technique, 199 
Ingrown nail. 769 
Inguinal lymph nodes, chancroid, 274 
Inherited patterned ientiginosls in Black 

persons, 686. 687 (Fig.) 
injectable enzyme-digested bovine collagen 

solution, 4 7 4 8  



Injections; see also lntraleslonal injectit 
Subcutaneous injections 

insulin, lipodystrophy, 497 
sciatic nerve Injury, 66 
site reactions, 123-124, 133 

corticostemids, 137 
Ink spot lentigo, 686 
Inoculation; see also Autoinoculation 

Inadvertent, smallpox vaccine, 391 
leishmanlasis. 423 

Inoculation cutaneous tuberculosis 
from endogenous source, 335 
from exoqenous source. 334435 

Inoculation riycoses, 297 
chromomycosls, 297,314,323 
mycetoma, 314, 325 
phaeohyphomycosis. 297,314,324 
spomtrichosis, 297, 314, 321 

Insect(s). 444-451 ;see also named types 
Insecticides, 92,100 

bedbugs, 446 
mercury compounds. 104 
resistance of lice, 447 

Insect repellents. 442 
millipede products as, 444 

Instruments, surgery, 871-872 
Insulin 

injections, lipodystrophy, 497 
resistance 

acanthosis nigricans associated, 
506507 

fat accumulation. 13 
Insulin-like gmwh factor, acromegaly, 499 
Integrins 

leukocyte adhesion molecule deficiency, 
R 7  -. 

paqetoid reticulosis. 734 
~ntensi pulsed light lasw, 890 Fable), 

892-893 
striae distansae, 517 

Interferon 
cryoglobulinemia, 823 
hair, 763 
hepatitis C therapy 

lichen pianus, 220 
skin lesions, 629 

Interfwon-n 
acrocyanosis, 25 
adverse reactions, 133 
genital wafls, 411 
hemangiomas, 594 
hepatitis C 

lichen planus, 220 
skin lesions, 829 

mastocytosls. 61 8 
melanoma. 699 
mycosis fungoides. 732 
psoriasis, 196 
sarcoidosis and, 712 

Interferon-a2, polycythemia vwa, 53 
Interferon-y 

adverse reactions. 133 
downregulation In atopic dermatitis. 73 
necrolytic acral erythema, 389 

interleukin(s) 
atoplc dermatitis, 73 
Langerhans cells, 5 
psoriasis, 196-197 

Intarleukin-2, adverse reactions. 133 
Interieukin-2 receptor, fusion toxin as ligand, 

733 

lntermadlate-density Itpoprote~ns. 533 
Intermadlate llchen myxedematosus, 186 
Intemllttent halr-folllcle dystrophy, 769 
Intermittent therapy, genital herpes, 371-372 - 
lntentltlal granulomatous darmat~tls, 

180-1 81 
Interstitial granulomatous drug reaction, 707 
Interstitial keratitis, Inflammatory late 

congenital syphilis, 361 
Interstitial lung disease, dermatomyositis, 

168 
Interstitial pattern, granuloma annulare, 705 
Intartrigo. 268 

candidiasis. 309. 310 
streptococcal, 262 

lntracellular adhesion molecule 1, deficiency, 
chronic mucocutaneous 
candidiasls, 310 

lntracranlal hemorrhage, thrombocytopenic 
purpura, 821 

lntradermal spindle celllpleomorphic lipama, 
625 

lntradermal Spitz nevi. 692 
lntradermal tuberculin test, 333 
lntraepidermal epidarmolysis bullosa, 

556-557 
lntraepidermal neutrophiilc IgA dermatosis, 

485-466 
lntrahepatic cholestasis of pregnancy, 470 
lntraleslonal inlection 

0oiiicoSteroidS, acne vulgaris, 238 
5-fluorouracil, keratoacanthomas. 644 
hemangiomas, 594 
triamcinolone 

acne keloidaiis, 243 
alopecia areata. 751 
kelold, 603 
llchen simplex chronicus. 58 
lupus erythematosus, 164 
necmbiosis llpoidica, 539 
psoriasis. 198 
psorfatic nails, 782 

vincristlne, Kaposi sarcoma. 600 
Intramuscular Injections 

~~Ttic~steroids, 137 
site reactions. 123-124 

Intrauterine herpes simelex. 372 
Intravascular labe B-cell lymphoma, 742 
lntravascular lame-cell IymDhoma, 598 
lntravascular papillary endothellal 

hyperplasla, 592 
Intravenous Immunoglobulin (IVIG) 

azathloprlne mteractlon, 461 
for bullous drug reactions, 130 
dermatomyos~tls, 170 
mucocutanwus lymph node syndrome, 

843 
thombocytopenlc purpura, 821 

Inverse ~sorias~s. 193 
Investigations; see Work-up 
Invisible mycosis fungoides, 728 
Involution af lesions,i9 
Iodide; see also Potassium iodide 

dermatitis herpetiformis, 474-475 
erythema nodosum, 488 

Iodide eruptions, North American 
blastomycosis versus, 320 

lodinated contrast material; see 
Radiocontrast media 

INDEX 931 -- 
Iodine 

polyiodinated, 899 Fable), 900 
preoperative antisepsis, 870 

lododerma, 135 
lontophoresis, 777 
IPL laser; see Intense pulsed light laser 
Iraq, tinea Capitis, 299 
lris (eye), leprosy, 348 
lris Lesions, erythema multiforme, 740 
Iron 

deficiency, 485 
pruritus in polycythemia Vera, 748 
telogen effluvium, 753 

erythropoietic protoporphyria. 526 
overload, porphyria cutanea tarda. 523 
in skin. 859 

color, 20 
Im'tant contact dermat~tis. 91-94 

occupational. 113 
Ischemic ulcer; see Arterial insufficiency 

ulcer 
Island pedlcle flap, 880 (Fig.) 
Isodesmosine. 11 
Isolated 19.4 deficiency, 64 
lsolated plantar collagenoma, 608 
Isolated primary IgM deficiency, 64 
lsomorphlc response; see Koebner's 

phenomenon 
Isotopic response, herpes zoster, 383-384 
lsotretinoin 

acne vulgaris, 237-238 
curly halr, 766 
gram-negative folliculitls, 242 
hldradenitls suppurativa. 244 
lupus erythematosus. 165 
naiibed tumors, 792 
nevus comedonicus, 634 
pityriasls rubra pilaris. 211 
rosacea, 248 

Isthmus, hair follicle, 8, 10 (Fig.) 
Isthmus-catagen cyst; see Pilar cyst 
Itchy points, 56 
Itraconazola. 298 

adverse effects, 307 
amorolfine nail varnish with, 307 
fungal infections, feat and hands, 305 
mu~ormycosI~, 329 
onychomycosis. 306 
tinaa vwsicolor, 31 3 

Ivermectin, 439 
onchocerciasis, 441 
scabies, 453 

IVIG see intravenous Immunoglobulin 
lxodes (spp.), 451 
lxodes scapulan's, 443 

Jackson-Ssrtoll Syndrome, 569 
Jacobi ulcer, 647-648 
Jacquet erosive d~aper dermatit~s, 80 
Jadassohn-Lewandowsky syndrome, 569 
Jadassohn-Tiche, blue nevus of, 701 
Janeway lesions, 251 
Japan, neonatal lupus erythematosus, 161 
Jarlsch-Herxhelmer reactton, 362-363 
Jaund~ce, billary pruritus. 53 
Jaw 

actlnomycosls, 270 
nevold basal cell carcinoma syndrome, 

651 
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syndrome, 651 
Jeans, allergic contact dermatitis, 96 
Jellyfish. 429-431 
Jessner's infiltrate. 726-727 

discoid lupus eryihematosus versus, 158 
Jessner's solution. 902 
Jigger (tungiasis), 451 
Job syndrome, 88 
Jock itch, 303 
Joints; see also Arthritis 

Ehiers-Danios svndromes. 513 
Henoch-SchBnlein purpura, 833 
limited mobiiltv, dlabetes meliltus. 540 
muiticentric reilculohistiocytosls, 719 
ochronosis, 542 
syphilis, 360 

Jones criteria, rheumatic fever, 262 
Junctional epidermoiysis bullosa. 556 

(Table), 557-558 
with pyioric atresia, 557 

Junctional ientiginous nevi, 688 
Junctional nevi, 688 
Junctional Spih nevi, 692 
Jungle rot, 266-267 
Juvenile aponeurotic flbroma. 605 
Juvenile colloid millum, 31 
Juvenile cutaneous mucinosis, self-healing 

185 
Juvenile gout, 546 
Juveniie hereditary hemochromatosis, 854 
Juvenile hyaline fibromatosis, 606 
Juvenile plantar dermatosis, 81 
Juveniie palyposis, hereditary hemorrhagic 

telangiectasla and. 845 
Juvenile rheumatoid arthritis, 181 

myxoid cysts, 189 
Juvenile spring eruption of the ears, 34 
Juvenile xanthogranuloma, 715-71 7 

Kaia-azar, 42e427 
Kamino bodies, Spih nevi, 692 
Kanagna water, phototoxicity, 33 
Kandahar sore. 423-425 
Kaposiform hsmangioendothellomas, 596 

Kasabach-Merritt syndrome, 826 
Kaposl sarcoma, 418-419, 599401; see 

also Pseudo-Kaoosi sarcoma 
bacillary anglomatosis versus, 284 
human heroes virus-8, 387 
tropical ulcer versus, 267 

Kaposi varicelliform eruption. 373 
Kasabach-Merritl syndrome, 596,597, 

826 
Katayama fever. 433 
Kawasaki disease: see Mucocutaneous 

lymph node syndrome 
Ked itch, 448 
Keloid, 18. 602-604 
Keloidal blastomycosis, 326327 
Kenogen lag phase, 749 

androgenetic alopecia, 755 
Keratin(s), 1 

genes 
monllethrix, 766 
palmoplantar keratodenna. 212 

genetics, 2 
nails, 11 
primary cutaneous amyioidosis. 520 

multiplex. 680 
Keratinlzation, 2-3 
Keratinocytes, 1 , 2 3  

melenocytes versus, 4 
melanocyte-to-keratinocyte ratio, 4 

Keratltis. 202 
interstitial, Inflammatory late congenital 

syphllls. 361 
Keratitis-ichthyosis-deafness syndrome, 565 
Keratoacanthoma(s), 3. 643646 

naiibed. 792 
SquamouS~eii carclnomavenus, 644,653 

Keratoacanthoma centrifusum mamlnatum, - . 
645 

Keratoacanthoma vlsceral carcinoma 
syndrome, 643 

Keratocon]unctiv~tis. herpetic. 370 
Keratoconus. atopic dermatit~s, 73 
Keratoderma(s1, see also Palmoplantar 

keratodenna 
stnate, 214-215 

Keratoderma bienorrhaglca (Re~ter 
syndrome, reactlve arthntls), 195, 
197, 202-203 

annulus mlsrans of tonsue. 801 
Keratoderma ciimacter~cui. 21 3 
Keratoderma dlssemlnatum oalmarls et 

plantaris, 212-213 
Keratoderma paimaris et piantaris; see 

Palmoolantar keratoderma 
Keratodermia pkctata 

keratosts ounctata of the paimar 
creases, 212 

punctate keratoses of the palms and 
soles, 212-213 

KeratOelastoldos~s vermcosa, 639 
Keratohvallne sranuies. 3 

~ e r a t o k i c  agents, tinea pedis, 305 
Keratoma hereditarium dissipatum paimare 

et piantare, 212-213 
Keratoses; see also Actinic keratoses 

arsenic, 640, 859 
benign lichenoid, 639440 
of the palms and soles, punctate. 

212-213 
radiation, 40 
seborrheic, 637-638 

actinic keratosis versus, 638, 642 
stucco keratosis, 639 

Keratosis follicularis: see Darier disease 
Keratosis follicularis splnuiosa decalvans. 

580, 762 
Keratosis lichenoides chronica, 224-225 
Keratosis palmaris et  plantaris; see 

Palmoplantar keratoderma 
Keratosis piiaris, 72, 579 

vitamin A deficiency versus. 479 
Keratosis piiaris atrophicans, 579-580, 762 
Keratosis pilaris atrophlcans faciei 

(ulerythema ophryogenes), 579, 
762 

Keratosis pilaris rubra aVophicans faciei 
(keratosis piiaris atrophicans 
faciei: ulervthema oohrvosenes). . . -  
579,762 

Keratos~s ounctata of the creases. 42. 71 
Keratosis punctata of the pairnar creases, 

212 

212-213 
Keratosis spinuiosa, 776 
Keratotic pits of the palmar creases, 212 
Kerinokeratosis papuiosa. 637 
Kerion celsii, 298, 299 (Fig.) 
Ketoconazole. 298, 300. 302 
Ketoprofen, photosensitivity. 122 
Ketron-Goodman variant, pagetoid 

retlcuiosis, 734 
Ki-67, Olmsted syndrome, 214 
Kidneys; sea also Renal failure 

Henoch-Schbniein purpura. 833 
ieprosy, 346 
naii-patella syndrome, 787 
sarcoidosis. 712 
systemic lupus etythematosus, 162 
transpiantatlon, nails, 784 
tumors 

foll~cul~n mutations, 674 
multiple leiomyomas wrth renal 

collecting duct carcinoma, 626 
renal cell carcinoma metastases, 629 

Wegener granulomatosis, 839 
Kidney-shaped gummata, 359 
KID (keratitis-ichthyosis-deafness) 

syndrome. 565 
Kimura disease, angiolymphoid hyperplasia 

with eosinophilia versus, 591-592 
Kindier's acmkeratotic poikiioderma. 558 
Kinkina hair. 767 
Kinky ia i r  syndrome (Menkes). 765 

Ehlen-Danlos syndrome t w e  IX, 513 
Kisslng, atopic dekatitis, 75- 
Kissing bug; see Reduviid bug 
KIT gene, piebaldism, 867 
Klebsiella pneurnoniae, ssp. 

rhinosclemmatis, 280 
Kiebs-Loeffier bacillus, 26G266 
Kiigman's formula, melasma, 855 
Kllnefeiter syndrome, 549-550 
Kiippei-Feii syndrome, 578 
Klippel-Trenaunay syndrome. 583, 585 
Knockdown resistance, lice, 447 
Knuckle pads, 604-605 
Koebner's phenomenon. 82,196 

fiat warts. 404, 405 (Fig.) 
lichen nitidus, 225 
linear lichen planus, 219 

Koebner type epldermolysls bullosa; see 
Epldermolysis bullosa simplex 

Koenen tumors, 551 
Koilonychia. 782-783 
Koplik spots, 399 
Korean veliow moth dermatitis. 445 
Kraurosis vulvae; see L~chen sclerosus 
KTP (ootassium titanvi Dhosahatel laser, 890 

(Table), m i  
Kwashiorkor, 485. 486 

halr, 486. 763 
Kyrle disease, 774-775 
Kyiococcus sedentarius. 268 

Labial, penile and wlvar melanosis, 686 
Laboratory lnvestigatlons; see Work-up 
Lacazia loboi, 326-327 
Lacquer dermatitis, 98 
Lacrimal glands, sarcoidosis, 712 
Lacrirnators, dermatitis, 92 
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Lactic acid 

atopic dermatitis and. 75-76 
for iohthyoses, 560 
winter itch, 54 

LAD285 (protein), adult linear IgA disease. 
476-477 

Lafara disease, 545 
Lahore sore, 423-425 
LAMB syndrome; see Carney complex 
Lamellar dyshidrosis, 212 
Lamellar granules, 3 
Lamellar ichthyosis, 561 
Laminins, cicatricial pemphigoid, 472 
Lamins, Dunnlgan variant, partial 

i io~d~stroohv. 495 , . . ,  
Lamisil; see Terbinafine 
Lamlvudine, neilbed tumors, 792 
Lamotngine, 118 
Langerhans cell(s), 5 

atopic dermatitis. 73 
immune function, 5, 94, 95 

Lanqerhans cell histiocvtosis iLCHi. - . . 
721-724 

iuvenlle xanthoqranuloma versus, 716 
scabies versus,452 
seborrheic dermatitis versus, 192, 721, 

723 
Langerhans granules (Birbeck granules), 5, 

722 
Langue au chat (carpet tacks), discoid lupus 

eryihematosus. 157.196 
Lanolin, 109 
Lanreotide, acromegaly, 500 
Lanugo hair, 749 
Large 8-cell lymphoma 

diffuse, 741 
intrevascular, 742 

Large cell intravascular lymphoma, 596 
Large cell lymphoma; see also Anaplestic 

large cell lymphoma 
angiotropic (intravascular), 598. 742 
non-mycosis fungoides CD30- 

cutaneous. 738 
pnmery cutaneous anaplastlc, 736 
secondary cutaneous CD30+, 738 

Large plaque parapsonasls, 728 
Laron syndrome, 765 
Larva currens, 436437 
Larva mlgrans, 43W37  
Latva mlgrans profundus, 436 
Larynx 

llpoid protelnosls, 537 
Dao~llomatos~s. 41 1 , . 

Laser scanning confocal micmscopy, 
cicatricial pemphigoid. 472 

Laser treatment. 889-895; see also Carbon 
dioxide laser therapy; 0-switched . . 
Ihsers 

hypertrichosia, 769 
infantile hemanaioma, 594 
melanocytic lesions, 685 
nevus flammeus. 583-584 
Aaynaud's phenomenon, 816 
rosacea. 247-248 
sarcoidosis and. 710 
striae distensae, 517 
tattoos. 45, 891-892. 893 IFiq.) - 
telanglectasia, 588, 899 
vitiligo, 862 
warts, 407 

Latanopmst, on eyelashes. 763 

Late congenital syphilis, 361-362 
Late dyschromic pinta, 366 
Latent syphilis, 359 

treatment, testing effectiveness, 363 
Latent viral infections, 367 

drug reactions and, 115 
Epstein-Barr virus, 385 
human papilloma virus, 403 

Laterothoracic exanthem, unilateral, 
400-401 

Late syphilis, 359-360 
Latex; see also Rubber 

contact urticaria, 114 
dermatitls, 99 

Latex agglutination test, Cryptococcus 
neoiormans, 318 

Late yaws, 365 
Latrodectism, 455 
Laugier-Hunziger syndrome, 790 

Peutz-Jeghers syndrome versus, 857 
Laundry, louse killlng, 447 
Lawn-care companies, 100 
LCH; see Langerhans cell histiocytosis 
Lead line, 859 
Lead poisoning. 859 
Leafy liverwort, cedar poisoning, 99 
Ledderhose disease. 604 
Leder ASD-chloracetase esterase stain, 

mast cells, 12 
Leeches, 434 
Leflunomide, sarcoidosis, 713 
Leg ulcers. 845-848 

systemic lupus eryihematosus. 162 
Leiker's granuloma multiforme, 707 
Leiomyomas, 626-627 
Leiomyosarcomas. 628 
Leishman-Donovan bodies. 427 
Leishmania (spp.), 423, 424, 425. 426 

Histoplasma capsulafum versus. 317 
Leishmania1 ulcer, tropical ulcer versus, 267 
Leishmaniasis. 422428 
Leishmaniasis americana, 425-426 
Leishmaniasis recidivans, 423 
Leishmaniasis tropica. 423-425 
Leiurus quinquestriatus (Egyptian scorpion), . ~ 

455 
Lelis syndrome, 572 
Lemon oil. 100 
Lenneri lymphoma, 739 
Lenses, magnifying, 18-19 
Lenses (eyes); see Ectopla lentis 
Lenticular atrophia of the palmar creases. 

212 
Lentigines, 5, 29, 686667 

multiple lentigines syndrome, 550, 666 
oral, 607 
zosteriform, 685 

Lentiginosis profusa syndrome (multiple 
lentiginss syndrome), 550. 666 

Lentiginous melanoma on sun-damaged 
skin; see Lentigo maligna 

Lentigo maligna, 686, 688. 695 
biopsy, 696697 
excision, 699 

Lentigo maligna melanoma, 695 
chromosomal aberrations. 697 

Lentigo senilis (solar lentigo), 29, 686 
Lentigo simplex, 686 
Lenz-Majewski syndrome, 571 
Leonine facies, scleromyxedema, 184 
Leopard skin, onchocerciesis, 440 

LEOPARD syndrome (multiple lentlg~nes 
syndrome), 550. 666 

Lepidoglyphus destructor, 454 
Lepldoptera, 444445 
Lepra cells, 349 
Lepra reacttons. 349-350 
Lepromas. 346 
Lepromatous leprosy, 344, 346,348. 349 
Leprosy, see Hansen's d~sease 
LeDtln. 13 
Leptomenlngeai anglomatosls, 583 
Leptomeninqeal melanosis, 690 
~eptospimsis, 29&291 
Lesch-Nyhan syndrome. 546 
Leser-Treiat sign, 630. 638 
Lester iris, 787 
Leukemia; see also Chronic myelogenous 

leukemia 
adult T-cell IeukemiaAymphoma, 

415-416, 740 
Langerhans oell histiocytosis and. 721 
mast cell, 617 
permethrin and, 443 
Druritus, 52 
recurrent variceila, 378 
vancella vaccine, 378 

Leukemia cutis, 744-746 
Leukemids, 745 
Leukocvte adhesion molecule defictencv. 87 
Leukocytes, ehrilchiosis. 290 
Leukocytoclastic vasculitls, 831-833 

~aidenstrdm benign 
hypergammaglobuiinemic 
purpura, 823 

Leukocytosls, familial cold urticaria, 155 
Leukoderma, 5, 664 

vitiligo-like, melanoma, 861 
Leukoderma acquisitum centrifugum, 

669-690 
Leukokeratosis, oral mucosa, pachyonychia 

congenita, 569 
Leukonychia, 789 
Leukonychia trichophyiica, 30+304, 

305-306 
Leukopathia symmetrica progressiva, 660 
Leuhoplakia. 804-805; see also Oral hairy 

leukoplakia 
acquired dyskeratotic, 806 
dyskeratosis congenita, 570 
proliferative verrucous. 805 

Leukotnene receptor antagonist-associated 
Churg-Strauss syndrome, 
135-1 36 

Levofloxacin, swimming pool granuloma. 
339 

Lhermitte-Duclos disease, 673474 
Lice; see also Pedicuiosis 

eczema, 82 
epidemic typhus, 287-268 

Lichen amyloidosis, 521 
Lichen aureus, 830 
Lichenification. 58 
Lichen myxedematosus, 183-186 
Lichen nitidus, 225-226 

papules, 16 
polymorphous light eruption versus, 33 

Lichenoid dermatosis, purpura with, 829, 
830 

Lichenoid disorders, tropical dyschromic, 
223-224 

Lichenoid keratoses, beniw, 639-640 
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Llchenoid melanodermatitis. 223- ,,, 
Lichenold purpunc and p~gmentary 

dermatosls of Gougerot and Blum, 
angioma serpiginosum versus, 
593 

Lichenoid reactions. drua reactions 

Llchenold syphilids, 357 
Llchen pllare (keratosis piiaris atroph~cans 

faclel: ulerythema ophryogenes). 
579,762 

Lichen ~lano~ilaris, 223 
alopecia, 760 

biopsy, 759 
anagen effluvium, 754 
histology, 221 
VBTNCOUS lupus erythematosus versus, 

159 
Lichen planus, 217-223 

discoid lupus erythematosus Versus, 18 
hepatitis C virus, 388 
leukoplakia of vulva versus. 804 
linear, 219, 636 
of nails, 218, 781 
onychomycosis versus, 306 
papular syphilid versus, 359 
p~r i tus ,  17,217 
pruritus vulvae, 56 
psoriasis versus, 198 
pterygium unguis, 788 
vemcous lupus erythematosus versus, 

158.159 
Llchen pianus actinicus, 22S224 
Lichen planus-llchen sclerosus overlap, 

220 
Lichen olanus-llke keratosls. 639440 
-ache" p anus pempnigo~des, 220-221. 467 
L chen piann 0 gmenlosus, 223, 224 
Lichen planus vermcosus; see Hypertrophic 

lichen planus 
Lichens, dermatitis. 99 
Lichen sclerosus (et atrophicus), 227-229 

bomliosis, 292 
morphea overlap, I71 
pruritus vulvae, 56 
vitlllgo versus, 861 

Lichen scrofulosorum, 337 
Lichen simplex chronicus, 58, 77 

scrotum, 55 
tinea capitis Venus, 300 

Llchen simplex nuchae, 58 
Llchen spinuiosus, 776 
Lichen striatus, 226227 
Lidocaine, 870 

maximum dose. 871, 901 
Light 

lasers, 889 
photodynamlc therapy, 885 
for skin examination. 18 

Light-grain organisms, actinomycetoma. 326 
Ligneous con]unctivltls, 31 
Limbal-type vernal catarrh, 35 
Lime juice, phototoxicity. 33 
Lime 011, 100 
Limitations of activity, neural leprosy, 347 
Limited iolnt mobility, diabetes mellltus, 540 
Lindane, 447, 453 
Lindberg flap. 884 (Fig.) 
Linear and whorled nevoid hyporneianosis, 

549 

,,,lear atrophoderma of Mouiin, 1 7  . 
Linear circumflex ichthyosls, 563-564 
Linear epidermal nevus: see Epidermal 

nevus 
Llnear focal eiastosis. 517 
Linear IgA bullous dermatosls, 135, 476478 

dermatitis herpetlformis versus, 475 
Linear igM dermatosis of pregnancy, 471 
Linear leslons, toxlcodendmn dermatitls, 98 
Linear lichen planus, 219, 636 
Linear pomkeratosis, 567 
Linear scleroderma, 171. 172 (Fig.) 
Linear unilateral basal call carclnoma 

syndrome. 651 
Linear vermcous epldermal nevus. 633434 

inflammatory, 635-636 
Lines of Blaschko, lichen striatus, 228 
Lingua geographica; see Geographic tongue 
Lingua pllcata. 800 
Lip: see also Cheilltis 

chancre, 355 (ng.1 
Darler disease, 567 
discoid lupus erythematosus, squamous 

cell carcinoma, 653 
drug-induced ulceration. 129, 797 
epidermlzatlon. 805 
hereditary polymorphous light eruption, 

796 
leukoplakia, 804 
lupus vulgaris, 336 
Meikersson-Rosenthal syndrome. 

799-800 
oral lichen planus. 218 
pemphigus vulgaris, 459 
prominent Inferior lablal artery, 586 
salivary gland biopsy, Slhgren syndrome, 

178 
squamous cell carcinoma, 653,805 
van der Woude syndrome. 577 

Lipase, subcutaneous fat necrosis, 493 
Llpedematous alopecia, 758 
Lipid(+ 533 
Lipid disturbances, myxedema, 535 
Lipid storage diseases, 536538 

neutral lipid storage disease, 564 
Lip-licking, 60 
Lipoatrophla annularis. 497 
Upoatrophla semicircularis, 492 
Lipoatrophy; see Llpodystmphy 
Lipoblastomatosls, benign, 626 
Llpodermatosclerosis. 48~3490 
Lipodystrophy, 445497 
Lipodystrophy and nephritis, acquired. 88 
Lipofusclnosls, drug-induced, 126 
Llpogranulomas, sclerosing, 492493; see 

also Paraffinomas 
Lipogranulomatosis, 545 
Lipoid profeinosls. 537-538 
Llpoma, 623425 
Lipomembranous change, lupus 

elythematosus panniculltis, 159 
Lipomernbranous fat necrosis, sclerosing 

panniculitis, 490 
Lipomembranous panniculitis, 487 
Liponyssoldes sanguineus (house mouse 

mite), 464 
Lipopmtein(s). 533: see also 

Hyperlipoproteinemlas 
Refsum syndrome, 564 

Lipoprotein electrophoresis, X-linked 
ichthyosis. 561 

-.,.)protein lipase deficiency, 533 
Llpoproteln X, 534 
Liposarcoma, 626 
Liposomal amphoteiicin 8, mucormycosis, 

329 
Liposomal encapsulated T4 endonuclease V 

xeroderma pigmentosum. 574 
Liposuctlon. 901 
Lipotransfer, 895 
Lipsticks, 109 
Liquid nitrogen, 874 

actinic keratosis. 642 
nail ablation, 789 
seborrheic keratosis, 638 

Liquor carbonls detergens, atopic 
dermatitis, 76 

Lisch nodules, naurofibromatosis, 552, 553 
(Fig.) 

Listeriosis, 265 
Lithium compounds, seborrheic dsrmatitls, 

192 
Livedoid dermatitis (embolia cutis 

medicamentosa). 124,819 
Livedold vasculopathy, 818-819 

cutaneous polyarteritis nodosa versus, 
837 

Livedo racemosa, 817 
Livedo retlcularls, 817-818 

systemlc lupus erythematosus, 163. 164. 
817 

Liver 
antifungal agents on, 307 
bacillary angiomatosls, 284 
biliary pruritus, 53 
biopsy, methotrexate for psoriasis. 200 
congenital syphilis, 361 
ervthmeoietlc orotoDomhvria. 526 
h~mochromatosis, 854 . 
obstructlve disease, 534, see also 

Cholestasis 
sarcoidosls. 712 
spider angiomata, 587 
transplantation 

Langerhans cell hlstlocytosis, 723 
primary biliary cirrhosis, 53 

Liver spot (solar lentigo), 29, 686 
Lizard bites. 456457 
Lizard skin, onchocerciasls, 440 
LMNA gene 

familial partial lipodystrophy, 495 
progerla, 574 

LMXIB gene, nail-patella syndrome. 787 
Loalasis, 439-440 

onchocerclasis with, reactlons, 439, 441 
Loboa loboi, 326-327 
Lobomycosis, 326327 
Lobstein syndrome, 517-518 
Lobular pannlculitides, 13, 487, 489493 
Local anesthetics, 870-871; see also 

Tumescent anesthesia 
allergy, 11 1-112. 871 
In hypertonlc saline, 899 
mastoeytoma, 617 
pruritus. 51-52 
recurrent aphthous stomatitis, 811 
shave biopsies, 872 
zoster-associated pain, 382 

Localized acouired cutaneous PXE. 512 
Locallzed acqulred hypertr~chosis, 769-770 
Localized conqenltai hypertr~chosls, 770 
Locallzed discild lupus wythematosus, 157 



- .  
Localized epidenolysls builosa simple* drug-induced. 135, 163 

557 erythema multiforme vmus. 141 
Localized epldermotropic reticulosis, 734 etanercept, 133 
Localized granuloma annulare, 703 hypertmphlc: see Hypertrophic lupus 
Localized hyperhidrosis, 777 erythematosus 
Localized lichen myxedematosus, 185-1 86 Jessner's Infiltrate versus, 726 
Localized iipodystrophy, 497 lichen planus versus. 221 
Localized momhea. 171 neonatal, 160-1 61 
L'oedeme bfeu', 850 
Loeffier syndrome. creepinq eruption. 435 
Lofgren syndmme, 488;71? 
Lone star tick, 451 
Longitudinal erythmnychia. 790 
Long pulsed alexandrite lasers, 690 (Table] 
Long pulsed neodymium:Yag laser, 890 

Fable) 
Long pulsed ruby laser, 690 rrable) 
Long-term non-progresson, HIV infection, 

41 6 
Lonomia achetous. 444 
Loose anagen syndrome. 754 
Loricrin. Vohwinkel mutilating keratoderma, 

214 
Loss of heterozygosity, 547 
Louis-Bar syndrome. 555 
Lovibond's angle, 782 
Low-density lipoproteins, 533 
Lower extremity, allergic contact dermatitis. 

96 
Lower horizontal plexus, 12 
Low molecular weight heparin, oral lichen 

planus, 221 
Loxoscelism, 455456 
Lozenges, Sjbgren syndrome, 179 
Lubricating oils, 93 
Lucio, diffuse leprosy of. 346 
Lucio's phenomenon, 346,350 

treatment. 352 
Lues: see Syphilis 
Lues maligna, 357 
Lufenumn. 443 

p0rpnyr.a cLlanea tarda, 523 
Slogfen syndrome overlap. 178 
systamlc, see Systemlc lupus 

elythematosus 
tinea cap~tis, 300 
tlnea facie1 versus, 301-302 
tumid, 159.187 

Jessner's infiltrate versus, 726 
Lupus erythematosus cell test, 164 
Lupus erythematosus-lichen planus overlap 

syndrome, 159 
Lupus erythematosus panniculita (lupus 

arythematosus profundus), 
159-1 60 

Lupus halrs, 162 
Lupus mlilaris dlssemlnatus faciei, 249-250 
Lupus pernio, sarcoldosls, 708, 709-710 
Lupus vulgaris. 335-336 

discoid lupus erythematosus Venus, 
156 

Lutelnlzing hormone, acne vulgans, 233 
Lycopenemla, 486 
Lyme disease, 291-293 

preventlon, 442-443 
Lymphaden~tis. erythema infectlosum. 401 
Lymphadenopathy 

cat-scratch disease. 283 
human monkeypox, 393 
lymphogranuloma venereum. 294,295 
sarcoldosk, 71 1 
secondary syphilis, 356, 358 
trypanosomtasls. 428 

Lvm~hadenosis benlona cutls: see 
Lumbar puncture; see Cerebrosplnai fiuld ~u taneous~~ym~ho~d  hyperplesia 
Lumber workers, contact denatltls, 99 Lymphangiectasis, 590-591 
Lumpy jaw, actinomycosis, 270 
Lung disease 

dermatomyositis, 168 
Henoch-Schbnlein purpura. 833 
Hermansky-Pudiak syndrome. 865 
histoplasmosis, 316 
Langerhans cell histiocytosis, 723 
mixed connective tissue disease, 177 
North American blastomycosls, 319, 320 
sarcoidosis, 71 1 
Wegener granuiomatosis. 839 

Lunulae 
blue. 543, 792 
red. 791 
spotted, 791 

LUPUS anticoagubnt. 162 
Lupus band test, 164 
Lupus erythematosus, 12,157-166 

alopecia, 759-760 
biopsy, 758 

anagen effluvium, 754 
chilblain-like lesions, 25 

. - 

~mphangioendotheliomatosls, rnultifocal, 
596 

Lymphangioma circumscriptum, 566587 
Lymphangiomas; see also Lymphangiectasis 

acquired progressive, 597 
Lymphanglomatosls, 587 
Lymphangiosanoma, postmastectomy, 602, 

630, 849 
Lymphangitis 

chronic, 261 
sclerosing. 43 

Lymphedema, 84fj-851 
angiosarcoma and, 602 
factitious, 62, 850 
fllariasis, 438 
primary hereditary, 596 

Lymphedema-distichiasis syndrome, 84'3 
Lymphedema praecox, 848-849 
Lymph nodes 

inguinal, chancroid. 274 
melanocytic nevi in. 689 
melanoma metastases. 696 

chronic cutaneous, 157-166; see also melanocytio nevl versus, 689 
Subacute cutaneous lupus sentinel, melanoma, 698, 694 
erythematosus 

demlatomyosltls versus, 169 
discoid: see Discaid lupus 

erythematosus 

Lymphocyte-medlated clcatnclai alopecia, 
759-760 

Lymphocyta recovety, cutaneous eruptions 
of. 131 

INDEX 935 - 
Lymphocytes 

'coat sleeve' arrangement, erythema 
annulare centrilugum. 142 

halo nevus, 689-690 
Infectious mononucleosis, 385 
male, women with GVHD, 89 
melanoma, 698 
mycosis fungoides, 730 
sinus histiocytosis with massive 

lymphadenopathy, 747 
Lymphocytic hypereosinophillc syndrome, 

746 
Lymphocytoma cutis (cutaneous lymphoid 

hyperplasia), 725-727 
Lyme disease, 292 

Lymphocytotoxicity assays. 116 
Lymphoepitheliai Kazal-type-related inhibitor 

(LEKTl), 766 
Lymphoepithelioid lymphoma, 739 
Lymphogenic agammaglobullnemia, 85 
Lymphogranuloma uenereum, 293 (Fig.), 

294-295 
chancre versus, 356 
granuloma lnguinale versus, 276-277. 

295 
scmfulodena versos, 335 

Lymphoid hyperplasla: see Cutaneous 
iymphold hyperplasia 

Lymphoma cutis, secondary, 747 
Lymphomas, 727-744; see also 8-cell 

lymphomas; T-cell lymphomas 
angioimmunoblastic, 747 
cutaneous lymphoid hyperplasia and, 

725,726 
cytophagic hlstlocytic pannlcuiitis, 494 
drug-induced pseudolymphoma versus, 

120 
Epstein-Barr vlrus, 386 
HIV infection, 418 
large-cell intravescular, 598 
lymphomatoid papulosis with, 736 
sarcoidosis and. 712, 713 
subcutaneous uanniculitis-like, lupus 

erythematosus panniculitis~versus, 
159-160 

xanthomas. 534 
Lymphomatold papulosis, 735-736 

Hodqkin dlsease versus. E~stein-Barr - 
VlNS. 386 

type A, 743 
type C, 738 

Lymphonodular pharyngltls, acute, 398 
Lvm~ho~milferative diseases . .  . 

acquired angioedema 1, 153 
Eustein-Barr virus, 386 
Sj6gren syndrome and. 179 
X-llnked iymphoproliferative syndrome. 

86 
Lymphoscint~graphy, melanoma, 698 
Lvnsbva mafuscula Gomonf, 100 . - .  . 
Lyonlzatlon. 547 

CHILD syndrome, 565 
Lysosomai enzyme disorders, 538-539 
Lysosome trafficking regulator gene (LYST 

gene), Chediak-Higashi syndrome, 
87. 865 

Macaques. B virus, 387 
Mace, 92 
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Mechanic's hands, dermatomyositis, 16 
MED: see Minimal erythema dose 
Medallion-like purpura, 633-834 
Median nail dystrophy, 768 
Median raphe cysts, penis, 682 
Median rhomboid glossitis, 803 
Medication-induced hyperlipoprotelnemia, 

535 
Medlna worm. 437-436 
Mediterranean fever, familial, 149, 522 
Mediterranean sootted fever. 269 
Medlum depth chem~cal peellng, 902 
Medlar bodies. chromoblastomvcos~s. 324 
Medullary thyroid carcinoma, f&llial, 522 
Mees' lines, 785 
Meffert's sign. 800 
MEFV gene, famiilal Mediterranean fever, 149 
Megalopyge opercularis (puss caterpillar), 

445 
Meibomian glands, 10 
Meirowsky phenomenon. UV exposure. 

27-28 
Meissner corpuscles, 12 
Melalauca oil, dermatitis. 99 
Melanin, 4, 853; see also Tanning 

distribution in disease. 19 
hair follicles, 763 
phaeohyphomycosis. 325 

Melanoacanthoma. 667 
oral. 638, 667, 807 
seborrheic keratosis versus, 636 

Melanoacanthosis, orai, 636, 687, 807 
Meianoblasts, disorders of migration and 

survival, 666866 
Meianocortin 1 receptor, 4 
Melanocyte blockade, plgmented warts, 404 
Melanocytes, 3-5.685 

fibrous papule of the nose, 609 
foliicular, 763 

alopecla araata, 750-751 
Meianocyte-to-keratinocvte ratio, 4 
~elanocytlc lesions, 665-701 

orai. 607 
Melanocytic matricoma, 671 
Melanocytic nevi 

benlgn. 687-694 
HIV infection, 416 
melanoma versus. 697 

congenital, 690-691 
oral. 607 

Melanoderma, mineral oils and tar products, 
93 

Melanodermatitis toxica iichenoides. 658 
Melanoma, 15.694-699 

in blue nevus, 701 
familial. 692-694 
in giant pigmented nevus, 690 
HIV infection, 41 6 
Hutchinson's sign, 688, 695, 791 
in situ: see Lentigo maligna 
melanonychia, 791 
metastases, 629, 697. 696 

dlnitmchiorobenzene. 699 
melanocytic nevi versus, 689 

Mohs maroqraph~c suroelv. 699. 882 - - 
oral, 607 
pagetold, Paget's dlsease versus. 658 
regressing, 690 
seborrheic keratosls versos. 636 
Spit2 nevus versus, 692 
subungual, 695. 793 

vitiligo-like leukoderma, 86% 
Melanoma of the soft parts, 696 
Melanonychia, 790-791 
Melanophiiin, Grisceiil syndrome, 
Melanosis 

arsenic, 126 
labial, penile and vulvar, 686 
neurocutaneous, 690 
oral, 807-808 
Riehl melanosis. 657458 
tar melanosis. 858 

Miarkel cell($, 1-3 
Merkei cell carcinoma, 660-661 
Merlin. 553 

666 Metal(?.) 
dermatitis, 102-105 
discolorations with, 656860 
oral lesions, 607-806 
oral ilchen pianus, sensitivity, 21G219 

Metallic hair dyes, 106 
Metal salts, dermatitis, 102-105 
Metalworkino. oils. 93 

transient neonatal pustular, 656457 
Meianosomes. 4.653 

disorders of formation. 865-8663 
disorders of transport, 666 
Griscelli syndrome, 67 
hair color, 9-10, 763 

Melanotic macules 
labial, penile and vulvar rnelanosis, 666 
oral. 807 

Melarsoprol. Rhodesian trypanosomiasis. 
429 

Melasma, 654-855 
laser treatment, 891 

Melatonin. androgenetic alopecia. 756 
Meleda (ma1 de Meleda), 214 
Meieney gangrene, 269-270 
Meiioidosis, 282 
Melkersson-Rosenthal syndrome, 799-800 
Meiophagus ovinus (sheep ked), 448 
Melarheostosis, 171 
Melphalan 

primary systemic amyloidosis. 520 
scleromyxedema, 165 

Membrane-coating granules, 3 
Membranocystic panniculitis, 467 
Membranoproliferative glome~ionephritis. 

acquired partial lipodystmphy, 496 
Membranous apiasla cutis, 572 
Mendes da Costa erythrokeratodermla, 565 
Meningeal neurosyphilis, 360 
Menlngioma, cutaneous, 622 
Meningitis 

coccidioidomycosis, treatment, 316 
~ryPtOcocco~is. 316, 319 
Phlebotomus papatasli, 402 

Meningocele, 622423 
Meningococcemla. 278-279 

fuiminant, purpura treatment, 825 
Meningoencephaiitic phase, Vogt-Koyanagi- 

Harada syndrome, 663 
Meningovascular neurosyphiils. 360 
Menkes kinky hair syndrome, 765 

Ehiers-Danlos syndrome type IX, 513 
Menopause, flushing. 139 
Menstrual cycle, autoimmune progesterone 

dermatitis, 82 
Menstruation, iron deficiency. 485 
Mental creases, pseudoxanthoma elasticum, 

51 1 
Menthol, urticaria, 151 
Meralgla paresthetica, 6445 

alopecia, 757 
Mercaptobsnzothiazole sensitivity, 102, 106 

juvenile plantar dermatosis versus, 81 
Mercuric salts, Colombia, endemic 

pemphiius subset, 464 
Mercury, 104,134-135 

oral lichen pianus. 218-219 
patch test reactions, 95 

Mercury granuloma. 46 

- 
Metaphyseai chondrodyspiasia. McKuslck- 

tvpe: see Cartllaoe-hair hwopiasla - .. . 
syndrome 

Metastases, 628-630 
basal cell carcinoma. 648-649 
hemangiopericytoma, 596 
ieiomyosarcomas, 628 
melanoma, 629, 697, 698 

dlnitmchiorobenzene. 699 
melanocytic nevi versus, 669 

squamous cell carcinoma, 652,653-654 
Metastatic calcification, 527, 528 
Metastatic tuberculous abscess, 336 
Metformin 

for hirsutism, 772 
HIV-associated Iipodystrophy. 497 

Methiclliin-resistant Staphylococcus aureus 
(MRSA), 251-252 

Methionine restriction, homocystinuria, 514 
Methotrexate 

Behpet syndrome. 813 
dermatomyositis, 170 
juvenlle rheumatold arthritis. 161 
iymphomatoid papulosls. 736 
mycosis fungoides. 737. 733 
pityriasis rubra piiaris, 21 1 
primary blllary cirhosis. 53 
psoriasis, 199-200 

In combination therapy, 201 
sarcoidosis. 713 

Methotrexate-induced papular eruption, 181 
4-Methoxyphenol, depigmentation for 

vitiligo. 662 
6-Methoxypsoraien, 799 
Methyl aminoievuiinate, 885 
Methyl bromide, 92 
Methylnicotinate, reduced flushing, 139 
Methylparaben. 112 
Methyiprednisolone 

alopecia areata. 751 
dennatomyositis, 170 
pemphigus, 461 

Metronidazole. 422 
pressure ulcers, 43 
rosacea, 248 

Mevalonate kinase gene, hyper IgD 
syndrome, 149 

Mibelli porokeratosis, 566 
Micaceous scales, 17 
Micafungin, 296 
Mice; see also Mouse model 

rickattsialpox. 269 
Michaelis-Gutmann bodies, maiacopiakia, 

274 
Michelin tire baby syndrome. 625-626, 627 
Microabscesses, psoriasis, 197 
Microchimerism, dermatomyosltis, 169 
Microcystic adnexd carcinoma. 669 
Micmcystis aeruginosa, culture with 

Rhinosporidium seeben, 326 
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filariasis. 438 
Ioaiasle. 439 
onchocerciasis. 441 

Microhemagglutlnation assay for 7; pallidum 
(MHA-TP), syphilis. 354 

Micronodular basal cell carcinoma. 647 
Microscopic polyangiitis. 838 
Microscopy 

alopecia. 758 
candidiasis, 308 
chancre, 355 
Cryptococcus neofomans, 319 
antembiasis, 435 
fungal infections. 299, 304 
granuloma inguinale, 276 
hair, 764 
laser scanning confocal mlcroscopy. 

cicatricial pemphigoid, 472 
melanoma, epiluminescence microscopy, 

694 
onychomycosis, 306 
scabies, 453 

Micmsporum audouinli. 300 
Micmsporum canis complex, 298,300,302 
Microvenular hernangioma, 596 
Mid-dermal elastolysis. 515 
Mid-week doses, methotrexate toxicity, 200 
Miescher granuloma, 706-707 
Miescher &dial granuiomata, 468 
Miescher's annual elastolytic giant cell 

granuloma. 706 - 
Migratory poiiosis. 750, 763 
Mlkulicz syndrome. 712 
Miiia. 680+81 

dominant dystrophic epldermolysis 
bullosa, 558 

Miiia en plaque, 681 
Milia-like ldiooathic calcinosis cutis. 

528-529 
Milian citrine skin. 30 
Miliaria, 23-24 
Miliaria crystalline, 23 
Miliaria profunda, 24 
Mlllana pustulosa, 23-24 
Mlllaria mbra. 23 
Mlllary osteomas, acne vulgaris, 529 
Miliaw sarcoid. 709 
  ilia j tuberculosis, 336 
Milium, papules, 15 
Milk allergy, atopic dermatitis, 75 
Milker's nodules, 393 
Millipede burns, 444 
Miiroy disease. 849 
Milroy-Nonne disease, 596 
Miltefosine, visceral leishmaniasis, 427 
Mineral olls, 93 
Minimal erythema dose, ultravloiet light. 27 

psoriasis. 194. 199 
Mlnocycllne 

acne vulgaris, 235 
confluent and reticulated papiiiomatosis. 

207 
long-term side-effects, 817 
pigmentation. 125-126, 236 (Fig.) 
pmrigo pigmentosa, 57 
msacea. 248 
swlmming pool granuloma, 339 

Minoxidii 
anagen effluvium, 754 
andmgenetic alopecia. 755. 756 

"I, ,1011, I YU 

telogen effluvium. 752 
teratogenesls, 770 

Minute aggregate keratosis, 637 
Misopmstol, erythmmelalgia. 816 
Mites, 452454; see also Demodex mites 

allergies. 150 
eosinophilic follicuiitis. HIV Infection, 

41 7 
house dust mite, 74 
house mouse mite. 454 
rodent, 289 
trombicuild, 453-454 

scrub typhus, 288 
MITF gene, Waardenburg syndmme, 866 
Mitten-like deformity, epidermolysis buiiosa, 

559 
Mixed connective tissue disease, 177 
Mixed cryoglobulinemia, 822, 823. 835 
Mixed hepatic porphyria, 525 
Mixed porphyria. 525 
Mixed tumor, 667 
Mizolastlne, sunburn and, 28 
MLH-1 gene, Muir-Torre syndmme. 663 
MLL gene, permethrin on, 443 
MMP-1 (coliagenase), photoaging. 30 
MMP-3 (stromelysin I), photoaging, 30-31 
MMP-9 (gelatinase), photoaging, 31 
Mobile Dhones, allelqv, 104 
Modlfied measles, 399 
Modlfled vancella-llke syndrome, 378 
Modified variola, 390 
Moeller giossitis, 802 
Mohs micrographic surgery, 661-882, 885 

(Fig.) 
extramammary Paget's disease (EMPD), 

659 
full-thickness skin grafts. 884 (Fig.) 
giant ceil fibrobiastoma, 612 
indications, 885 
infantile digital fibromatosis, 606 
melanoma, 699, 882 
mucormycosis, 329 
radiotherapy versus, 887 

Moisturizing, hand eczema, 79 
Mokihana bum. 33 
Moles; see Benlgn meianocytlc new 
MoIIuscoid Dseudotumom. Ehiers-Danlos 

syndromes, 513 
Moiiuscum bodies, 395-396 
Molluscum contagiosum, 394-397 

atopic dermatitis, 73, 395, 396 
Moiiuscum contagiosum cornuatum, 395 
Molluscum contagiosum-like lesions, 

cryptococcosis, 318 
Moiluscum dermatitis, 61. 395 
Mometasone, 112 
Mondor disease, 827 
Mongolian spots, 19, 581. 700 
Monilethrix. 765-766 
Moniliasis; see Candidiasls 
Monkeypox, human, 392-393 
Monobenzone, depigmentation for vitiligo. 

862 
Monoclonal IgG-y gammopathy, 

scleromyxedema. 184 
Monoclonal IgM gammopathy, Schnltzler 

syndrome, 153 
Monocionai~ty 

cutaneous lymphoid hyperplasia. 725 
mycosls fungoides, 731 

stoic dermatitis, 73-74 
disorders. 703-724 

Mononeuritls muitlplex, poiyartentls nodosa, 
837 

Mononeuropathias, sensory, 64 
Mononeumpathy multiplex, atrophle blanche 

and. 61 8 
Mononuciear cells, mastocytosis, 617 
Mononucleosis; see Infectious 

mononucieos1s 
Monosodium urate, gout, 546 
Monosymptomatlc hypochondriacal 

disorder. 59 
Monsel solution. 859 
Monster cells, dermatoflbroma, 611 
Montgomery syndrome; see Xanthoma 

disseminatum 
Montgomely tubercles, 10 
Morbilii, 399-400 
Mo@illifom drug reactions. 11 7-1 18 
MORFAN syndmme, 507 
Morphea, 171 

alopecia, biopsy, 759 
borreiiosis, 292 
CD34-positive dandrocyte loss, 11 
histology, 173 
with llohen sclerosus-ilke changes. 228 
lower horizontal plexus, 12 
vitiligo versus, 861 

Morpheaform basal cell carcinoma, 647 
Morpheaform sarcoidosis. 71 1 
Motphea profunda, 171 
Momhoeic basal ceil carcinoma. 647 
Morqulo d~sease, 544 
Morulae, ehrl~ch~osis. 290 
Moman's disease, 67 
Mosalc false hyphae, 304 
Mosaicism, 547 

focal dermal hypoplasia. 573 
Mosaic warts, 405 
Moschcowltz syndrome. 822 
Mosquitoes, 442 

bites, 448 
Moth dermatitis, 445 
Mother warts, 404 
Mother yaw, 365 
Motility, Tmponema pailidum, 353 
Motor neuropathy, herpss zoster, 381 
Mouse model: see also Mice 

telogen effluvium, 753 
Mouthwashes, 109 
Mower's mites: see Trombiculid mites 
Moyarnoya disease, 817-818 
Moynahan syndrome, 686 
MRSA (meth~clliln-resistant Staphylococcus 

aureus), 251-252 
MSH-2 gene, Mulr-Tone syndmme. 663 
MTSl (CDKN2A tumor suppressor gene), 

692 
Mucha-Habermann d~sease. 736-737 

lymphomatoid papulosls versus, 735 
Mucln 

discord lupus erythematosus, 158 
foiilcular mucinosls. 757 
systemic lupus erythematosus. 162 

Muclnoses, 163-1 89 
foiiicular, 20, 168, 729, 757 

Mucinous carcinoma, 669-670 
Mucinous hlstiocytosis, hereditary 

progressive, 718 
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Muclhous nevus, 608 
Muclnous papules, eczema, HIV infectlon. 

185 
Muckle-Wells syndrome, 149,522 
Mucocele, 808409 
Mucocutaneous candldlasis, chmnlo, 31 0 
Mucocutaneous leishmania9is. 425426 

MuRlple mucosal neuromas, ff20 Mvaio~rollfetat~ve hveereos~nooh~lic . . . . 
Mdltip e myeloma; see P asmscytoma synorome, 746 
Mu llple pLnclLre technlq~e (Snelley]. 406 Mytas s. 448449 
MI. tipie scerosis. aysesthes'a 6061 Myooloc' see BOIL .num tox~n, type B 
Mb tlple s-lfalase oerc ency. 561 Myoep;tnel~omas. 667 
M-~tlp e-type hy~er~~po~ro~einemia. 534 Mvo6bmmarosis, Infant1 e. 606 
Multiplex polymerase chaln reaction, 

chancre, 355,356 
Myonecrosls, clostr~dlal, 269 
Myosin-Va aene Mucocutaneous lymph node syndrome 

(Kawasakt dlseasel. 843 Munne typhus, 288 
Muscrdae. 448 
Muscles 

dermatomyosit~s, 168. 169 
leprosy, 345 
In skin. 12 

Muscular dystrophy, epldermolysls bullosa 
sim~lex wth. 557 

- 
Ee.ade syndrome, 866 
Gr.scel syndrome. 8748. 866 bacterial toxins, 258 

Mucopdysacc harides Myosrtrs, gas gangrene versus, 269 
Myospherulos~s, 492 acid, 11, 183 

Graves' disease, 504 
mvxedema. 503 

Myotonic dystrophy. multiple BCCs with, 
651-652 

Mvnaooda. 443-444 
Myrmecla, 405 
Myxedema, 503 

lipld disturbances, 535 
pretibial, 504 
scleroderma versus, 174 

Myxold cysts, 189 
Myxomas, 614 
Myxosarcoma, 614 

~ucosa~lent i~ines, 688 
Mucosal melanoma, 696 

Muscularis, biood vessels, 12 
Muslc box sohe keratoderma. 212. 213 

Mucosal neummas, multiple. 620 
Mucosal pemphlgo~d, ben~gn, 471473 

(F1g I 
Mustard gas. 92,9a (ng) 
Mutilating keratoderma of Vohwinkel, 

213-214 
Mucosal sarcoldosls, 711 
MUCOUS membranes, 795-813, see also Oral 

muwsa 
domlnant dystrophic epldermolysls 

buliosa, 558 
infectious mononlicleosis, 385 
l e p r ~ y ,  348 
pnmary HIV mfectlon, 417 
surgery, antlblotic prophylaxis, 669, 870 
syphilis 

late, 060 
secondarx 358 

MUCOUS oatches. sv0hrl1s 358 

Mvcetoma. 325-326 
Mycobactenal dlseasss, 333-342 

non-tuberculous, 33E342 
Mycobactenurn avium-ihtraceIIuIara 

mmplex. 341 N-acetylcystelne, pseudoporphyria, 122. 525 
NADPH-ox~dase enzymes, chronic Myoobactenum chelonae/abscessus, 

340441 granulomatous disease, 86,87 
Naegell-Franceschetll-Jadassohn syndrome, 

548 
Na~lb), 11, 781-793; sea also Paronychla; 

entnes beginn~ng Onycho . 
abMlon, 783,789 
alopacla area-, 749 
Aspergrllus spp., 330 
chemotherapeut~c agents and, 132 
Darier dsease. $68,782 
dlscotoratlons, 543,789-782 
glomangloma, 597-598, 792 
WV-57. 403-404 

~ycohactenum lepme, 343 
perslsten, 350 

Mycobactenum mannum, 42,339 
systemic lupus erythematosus. 340 (Fig ) 
tuberculosis vermcosa cutis versus 335 

Mucous retention cysts, 809 
Muehrcke's Ilnes. 785 
Mulr-Tome syndrome, 643,662,663 
Mulbeny molar, 362 
Multlbaclllaty Hansen's disease, 344 

mlsd~agnos~s. 350 
multldrug therapy, 351 

Multiuentnc basal cell carcinoma. 
supeflcial. 647 

cham reaction, 338 
erythema induratum, 489 

Mycobactenum ulcemns, 340 
Mycoiactone, 340 
Mycophenolate mofetll 

hand eczema, 80 
pemphlgus vulgaris, 461 

Mycoplasma, 293-294 
Stevens-Johnson syndrome, 141 

Mycosls fungoldes. 727-734 
adult T-cell Ieukem~aJiymphoma versus 

41 5 

Mult.cenlr c rat c-loh st ocylos~s, 718-719 
Mull orLg treatment (combination tnerapy) Langerhans cell histiocytosls, 722 

llchen planus, 218, 781 
llchen stnatus, 226 
melanoma, 695 
mvxold cysts, 189 

psoriasis. 198, 201 
tuberculosis, 338 

Muit~focal lymphangioendotheliomatosis, 
596 

Mult~modallty lmmunomodulatory therapy, 
mycoslsfungoides. 732 

Multiple cutaneous leiomyomas, 626-627 
Muitlpls endocrine neoplasla type 1. 505, 

624 

nev~ and ientig~nes, 688 
pachyonychla congenita, 568,569 
photo-onychoiysk, 32,787 
pltyrlasrs rubra pilar~s, 210 cnmnlc acrtnic dermar~t~s Venus. 38 

d'emblee mycos s idnqoldes. 728. 738 prlmav systemlc amyloidos~s, 520 
psnnasls, 193, 781-782 

oil spots, 193,787 
signs, 20 
systemic lupus erythematosus, 182 
zidovudine pigmentation. 126 

Nail b~tws, warts, 404 
Nafl en muefte, 786 

- 
eczema versus, 77 
erythrodarma, 215. 216; see a130 

Erythrodarm~c mycosls fungoldes 
folllcular, 188, 729 
foilicular mucinosis. 757 
HIV Infeation, 418 
lichenoid purpura versus, 830 
osoriasis versus. 197 

muihple collagenomas, 608 
Multlple endocrine neoplasla type IIA. 522 
Muitlple endocrine neoplasia Gpa 116, 

multiple mucoval neuromas, 820 
Multiele eruotlve milla. idioDathic 881 
~1l1ub.z fa; al tr choepitnkl oma 

(Brooke-Spleg er synommej, 667. 
672 

Nallfold capillary loops, 588 
dermatomyos~tls, 167 Mycosls fungoides palmans et plantans, 734 

Mycotlc pruntus anl, 55 
MYcOtlC ulcer, tropical ulcer versus, 267 
Myelodysplastic syndrome, leukemia cutls, 

744 

- 

Mult~ple hamartma syndrome, see Cowden 
syndrome 

Multiple hereditary iniundibulocytic BCCs. 
651 

lupus erythematosus, 162 
Raynaud's phenomenon, 815 
sclsroderma, 172 
telanglectases, 843 

Na~l lacquers. 108 MJltlple keraroacanlnomas 
Fergbson Smth Wpe, 644-645 

Myelo~brosls. 746 
Myeloma; see Plasmacytoma 
Myeloperoxldase 

ANCAs agaimt, 838 
deficiency, 87 

Nall-patella syndrome, 786-787 
Nall pollsh remwers. 109 

~u l t lp le  lentiglnes syndrome, 550, 686 
Multiple minute dlgrtate hyperkeratosls, 637 

Naked tubercles, sarcoldosls, 712 
Naloxone, pruritus from cholestasls. 51 
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IunMt syn7lrom gee tiarney complex 
Napkin dermatitis; see Diaper dermatitis 
Napkin psoriasis, 194 
Narcotic demlopathy, 44 
Narrow-bend UV therapy, 199 
Narrow hole extrusion, tumor removal, 873, 

874 (Fig.) 
Nasal carriage, Staphylococcus aureus. 

treatment, 76. 254 
Nasal crease 

atopic dermatitls, 72 
pseudoacne, 681 

Nasal dermold. 678 
Nasal glloma, 622 
Nasallnasal type NW-cell lymphoma, 739 
Nasal septum, derrnoplasty, 845 
Natlonal Alopecia Areata Foundatlon. 

751-752 
National Institutes of Health 

dysplastic nevus diagnosis, 693 
neurofibromatosis monitoring. 554 

National Rosacea Society, 248 
Natrassia rnangiferae, 306 
Natural fragrance mixture, 107 
Naxos disease, 767 
NCCN consensus statement, melanoma 

staging, 698 
Necatoriasis, 435 
Neck sign, sclemdemla, 172 
Necrobiosis lipoidica, 539540 

face, non-diabetes-associated, 706 
Necrobiotic xanthogranuioma. 707-708 
Necrolytic acrai erythema, hepatitis C virus, 

388-389 
Necrolytlc migratory erythema 

(glucagonoma syndrome). 
143-1 44, 630 

Necrosis: see also Fat necrosis 
anticoagulants, 122-123 
panniculltis, 13 

Necrotic cutaneous ioxoscelism, 455-456 
Necrotizing fasciitis, 261-262 

Fourier syndrome. 270 
Necmtizing llvedo retlcularis. 817 
Necrotizing ulcerative glngivostomatitls, 

acute. 809 
Necrotizlng vasculitls, hepatitis C virus, 388 
Neem oil, as mosquito repellent. 442 
Neisseria gonorrhoeae, qulnoione-resistant, 

277 
Neisseria rneningitidis. 278-279 
Nemahelminthes, 434442 
Nematocysts, jellyfish, 429431 
Nernatode(s), 434442 
Nematode dermatitis, 435 
NEMO gene, incontinentla pigmenti, 548 
Neodym1um:Yag lasers, 890 (Table), 892 

potassium tltanyl phosphate laser, 891 
Neomycin, allergy, 112 
Neonatal acne, 232. 233 
Neonatal hemangiomatosis, 593 
Neonatal lupus erythematosus. 160-161 
Neonatal progeroid syndmme, autosomal 

recessive, 495 
Neonatal pustular melanosis, transient, 

856857 
Neonates 

borreliosis. 292 
bullous impetigo, 256 
cendidiasls, 308, 309 

systemic, 310 

colloolon oaoy, 30 I-JOL 
conaenital svehilis. treatment. 362 - 
congenirai lance a synorome. 377 
cyiomesa c n c l ~ s  on d~seasc. 386 
ekhe'a toxicum neonatorum, 139-140 
herpes simplex, 372-373 
listeriosls. 265 
necmtizing fasciltis, 262 
Demehiooid oestationls. 469470 . . "  - 
scierema neonatorum. 490 
subcutaneous fat necrosis, 490491 
toxoplasmosis. 429 
transient bulious dermoiysis. 558 

Neorai (cyclosporin preparation), psoriasis, 
200 

Nephrogenic iibrosing dermopathy, 
177-178, 184, 185 (Fig.) 

Nerve($ 
atoplc dermatitis, 74 
injury, cryosurgery, 875 
leprosy, 345, 346,347, 349 

treatment of reactions, 351-352 
type 1 reactions, 350 

pruritus, 12, 51 
In skin, 12 

Nerve sheath myxoma. 620-621 
Netherton syndrome. 563.766 
Network-forming collagens, 509 
Neumann type pemphlgus vegetans. 462 
Neural flbrolipoma, 625 
Neural leprosy. 347 

serology, 344 
Neural tube defects. 622-623 
Neuriiemmoma. 621 
Neumblastoma, infantile, 621-622 
Neurocutaneous dermatoses, 63-68 
Neurocutaneous melanosis, 690 
Neurodermatitis circumscripta: see Uchen 

simplex chmnicus 
Neuroectodemlal melanolysosomai disease 

(Elejalde syndmme), 88, 866 
Neuroflbromas. 553, 619 
Neumflbmmatosis. 552-554 

juvenile xanthogranuloma and, 716 
segmental, 547, 553 

Neuroflbramin, 553 
Neurogenic itch, 51 
Neurologic alopecia, 757 
Neuroma cutls, 620 
Neurontin (gahapentln), zoster-associated 

pain. 382 
Neuropathic itch. 36, 51 
Neuropathlc pain 

complex regional pain syndrome, 65 
zoster-associated pain. 382 

Neuropathy 
familial amyloidotic polyneuropathy, 

522 
herpes zoster, 381 
imiqulmod, 410 
mononeuritis multiplex, polyarteritls 

nodosa. 837 
mononeuropathy multiplex, atmphie 

blanche and, 81 8 
sensory mononeuropathies, 64 
ulcers, 847 
vulvar burning, 56 

Neurosarcoidosls, 712 
Neurosyphills. 360 

early congenital syphilis. 361 
Henhelmer reaction. 363 

treatment, 362 
Neumthekeoma, 620-621 
Neurotic excoriations, 61 
Neurotrophic ulcer, 65-66 
Neurotmplc melanoma, sentinel lymph 

node, 698 
Neutral lipid storage disease, 564 
Neutmpenia 

cyclic. 810 
severe congenital, 810 

Neutrophlllc dernlatoses 
dorsal hands, 146 
reactive, 144-149 
rheumatoid, 180 

Neutroehilic eccrine hldradenitis, 780 
Neutmphllic pannoulitis, 487 
Neutmph~llc urticana, 151 

urticaria1 vasculitls Venus, 834 
Neutrophll-mediated cicatricial alopecia, 

760-767 
Neutrophiis 

baclllaty anglomatosis, 284 
psoriasis, 197 

Nevi, 5: see also Blue nevus: Melanocytic 
nevi; Spitz nevus 

Becker nevus, 628. 687 
CHILD syndrome, 565 
of connective tissue. 608 
distribution, 19 
epidermal, 581, 63S636 
giant pigmented, 690 

biopsy. 696 
hair follicles, 670-676 
porokeratotic eccrine ostial and dermal 

duct nevus. 567 
sebaceous, 661-663 
white sponge nevus, 806807 
woolly hair nevus, 767 

Neviraplne, bullous drug reactions, 131 
Nevocytic nevi; see Benign melanocytic nevi 
Nevold basal cell carclnoma syndrome, 610, 

650-652 
Nevoid hyperkeratosis of nipples, 78 
Nevold hypomelanosis, linear and whorled, 

549 
Nevoid telangiectasia, unilateral, 589, 844 
Nevus anemicus, 582 
Navus eraneus. 587 
Nevus cells, 685 
Nevus ceruleus. 701 
Nevus comedonicus, 634 
Nevus comedonicus syndrome, 635 
Nevus flammeus, 581.582-584 

Klippei-Trenaunay syndrome. 585 
Nevus flammeus nuchae. 582 
Nevus fuscoceruleus acromiodeltoideus. 

7nn , "" 
Nevus fuscoceruleus ophthaimomaxiliaris; 

see Nevus of Ota 
Nevus llpomatosus supeflciaiis, 625 
Nevus of [to, 700 
Nevus of Ota. 700 

laser treatment. 891, 892 (Fig.) 
Nevus oiigemicus, 582 
Nevus sebaceus. 661-662 

synngadenoma papllilferum in. 661,668 
trichoblastoma in. 661. 673 

Nevus sebaceus syndrome, 661 
Nevus spllus. 581.885-686 
Nevus unlus lateral&; see Epidermal nevus 
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Pg Nevus verrucosus; see Epidermal nevu4 m l e a r  RNP antibodies, scleroderma, 173 

New World leishmaniasis. 423-425 Non-builous congenital ichthyosiform Nucieoiar antigens, antibodies, sciemderma, 
New World screw worm. 440 erythroderma, 561-562 173 
Nezeiof syndrome. 85 Non-bullous variant builous pemphigoid. 467 Nucle~side reverse transcriptase inhibitors, 
NF-x genes, 553 Noncicatricial alopecia, 749-758 drug reactions, 131 
Niacinamide, bulious pemphigoid. 468 Non-Hodgkin lymphomas, 727 Nummular eczema, 82 
Niacin deficlency (pellagra), 482-483 basal cell carcinoma and, 649 Nummuiar lesions, 19 

atrophic glossitis. 802 Non-involuting congenital hemangloma xerotic eczema, 81 
Nickel (NICH). 593 Nummuiar neumdermatitls, 82 

chemical detection. 103 Nonmeianoma skin cancer, 640-641 Nutritional deficiency. 479 
dermatitis, 103-104 HIV infection. 416 necrolytic acral erythema. 389 
patch test reactions, 95 photoaglng, 30 telogen effluvium, 753 

Nickels and dimes (annular syphilids). 357 radiotherapy, 887 Nutritional deficiency eczema, 82 
Nlcoiau syndrome (embolie cutls Non-mycosls fungoides CD30- cutaneous Nutritional diseases. 479-485 

medicamento~a; livedoid large cell lymphoma. 738 Nygmia phoeorrhoea (bmwn-tall moth 
dermatitis), 124, 819 Non-mycosis fungoides CD30- pieomorphic caterpillar), 445 

Nicotinamide, pemphigus vulgaris, 462 smaii-medium sized cutaneous T- Nystatin, 297 
Nicotinic acid deficiency; see Niacin cell lymphoma, 738-739 napkin dermatitis, 80  

deficiency Nonne-Milroy-Meige syndrome, 849 
Niemann-Pick disease. 536 Non-nucleoside reverse transcriptase 
Nifedipine inhibitors 

chilblains, 26 drug reactions. 131 
I 
Oats, dermatitis herp@if9rmJs, 475 

livedoid vascuiopathy, 81 8 HIV-associated lipodystrophy, 497 Obesity, acanthosis nigricans associated, 
for Raynaud's phenomenon. 816 Kaposi sarcoma. 600 506-507 
scieroderma, 174 Nonplgmenting fixed drug reactions, 127 O'Brien's actinic granuloma, 706-707 

Night blindness, carotenosis, 540 Non-steroldal anti-infiammatory drugs Obsessive-compulsive disorders, 60 
Nigua (tungiasis), 451 (NSAiDs) Obstructive liver disease. 534; see also 
Nlkolsky's sign, 1617, 459, 463 photosensitivity, 121-122 Cholestasis 
Nipple; see also Paget's disease pseudoporphyna, 122,524, 525 Obstructive purpura, 827-828 

hyperkeratosis, 636 reaction rates, 11 5 Occipital horn syndrome, 513, 515, 765 
Nipple eczema, 78 sunburn and, 28 Occlusion miiiaria, 24 
Nitisinone, ochronosis, 542 urticaria. 120 Occlusive disorders, vascular, 820 
Nitrate of mercury, 104 Nonthrombocytopenic purpura, 822-824 Occlusive dressings 
Nitric acld, bums, 91 Non-treponemai antigen tests, 353 pressure ulcers, 43 
Nitro-blue tetrazoiium test, chronic Non-venereal treponematoses, 384-366 psoriasis treatment, 199 

granulomatous disease, 87 Non-X histiooytoses, 714-715 vermca vuigaris, 406 
Nitrogen; see Liquid nitrogen Noonan syndrome, 550 Occupational therapy, leprosy, 351 
Nitrogen mustard, mycosia fungoldes. Norepinephrine, edrenergic urticaria, 154 Occupations 

731-732 Normolipoproteinemic xanthomatoses, 535 contact dermatitis, 113-1 14 
Nitroglycerin, Raynaud's phenomenon, 816 North American blastomycosis. 297, hand eczema. 78 
Nitrosonaphthoi, screening for carcinoid. 632 319320 paronychia. 254 
Nits. 447 coccidioidomycosis versus, 315 vitiiigo, 861 

pubic lice, 448 Nolwegian scabies; see Crusted scabies Ochre bodies, ochmnosis. 542, 543 (Fig.) 
Nix (permethn'n), 447 Nose; see also Rhinophyma: entries Ochronosis, 542-543 
NK-cell lymphoma, blastic, 739 beginning Nasal ... Octenoi, as mosquito attractant, 442 
NUT-cell lymphoma, 739 Cyrano defect. 594 Octreotlde 
Nocardia famicina, 282 early congenital syphilis, 361 acromegaly, 500 
Nocardiosis, 270-271 fibrous papule, 609 for gastrointestinal hemorrhage, 584. 585 
Nociceptor sensitization, zoster-associated late congenital syphilis, 362 Ocular albinism, 864. 865 

pain. 382 leprosy, 348 Ocular pemphigus, 471-473 
Nocturnal hemoglobinuria, paroxysmal, 828 lupus vulgaris, 336 Oculocerebral-hypopigmentation syndrome. 
NOD2lCARD15 gene, Blau syndrome, 149 mucocutaneous leishmanlasis, 425-426 867 
Nodularamyloldosis, 521 pellagra, 483 Oculocutaneous albinism, 864-865 
Nodular basal cell carcinoma. 646 perforating foliiculitis, 774 Chedlak-Hlgashl syndrome, 87 
Nodular fasciitis, 612 relapsing polychondritis, 182 Oculodermai meianocytosis; see Nevus of 
Nodular hidradenoma. 7 Staphylococcus aureus carriage, 251, Ot a 
Nodular histiocytosis, progressive. 718 254,256 Oculoglanduiar syndrome of Parinaud, 283 
Nodular lepromatous leprosy, 346 virai-associated trichodyspiasia, 415 Ocuioglandular tularemia, 286 
Nodular melanoma. 696 Wegener granuiomatosls, 838, 839 Ocuio-oral-genital syndrome; see Behqet 
Nodular neurodermatitis of the scalp. 58 yaws. 365 syndrome 
Nodular pattern, cutaneous lymphoid Nosebleeds, hereditary hemorrhagic Odiand bodles. 3 

hyperplesia, 725726 telangiectasia. 844, 845 Odontogenic slnus, 803 
Nodular pseudosarcomatous fasciitis, 612 Nosocomial infections, Staphylococcus Odonto-tricho-ungual-digital-paimar 
Nodular scabies, 452 aureus, 251-252 syndrome, 571 
Nodularsyphilids, 359 Notaigia paresthetice, 64 Odor, pressure ulcers, 43 
Nodular tuberculld, 337 macuiar amyioidosis versus, 64, 521 Ogna type epidermolysis builosa simplex, 
Nodular vasculitis, 489 NOTCH signaling pathways, CADASIL 557 
Nodular xanthomas, 532 syndrome. 545 Ohara disease; see Tularemia 
Nodules, 16 NSDHLgene, CHILD syndrome, 565 Oidlomycosis; see Candidiasis 
Noggin gene, fibrodysplasia ossificans NTRKI gene, congenital insensitivity to pain Oils 

progressiva, 529 with anhidrosis, 67 Argemone mexicana, 828 
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UIIS (conro) 

Bergamot. 32-33 
cashew nutshell, 98 
essential, 100 
fish oils, psoriasis, 200 
mineral, 93 
safflower, emulsion, 485 
sunflower seed. 485 
tea tree, dermatitis. 99 

Oil spots, nalls, psoriasis, 193, 787 
Ointments 

atopic dermatitis, 75 
moisturizlnu, hand eczema, 79 

Old spindle ce i  iipoma. 625 
Old World leishmaniasis, 423425 
Oleander, 99 
Ollendorf's sign, 357 
Ollier's disease, 585 
Olmsted syndrome, 214 
Omega nalls, 788-789 
Omenn syndrome. 85 
Onchocerciasis, 440-441 

loaiasls w~th, reactlons, 439, 441 
Oncotaxs, Inflammatory, 742 
Ondansetron, pnmw b111ary cirrhosis, 53 
Onions, urticaria. 99 
Onychauxis, 783 
Onychoatrophy, 784 
Onychoclyptosls, 789 
Onychodysplas~a of the Index flngerr, 

congenital, 783 
O~ychogryphosls, 783-784 
Onycholemmal cyst, mallgnant, 677 
Onycholysls, 787-788 

green nalls, 272 
photo-onycholysls, 32,787 

Onvchomadesis. 784 
~n;chomycosls, 297,305-306 

candidlasls, 305, 307 
white supeltlcial, 303-304, 305-306 

Onychophagia, 60, 787 
Onychophosls, 784 
Onychorrhexis, 786 
Onychoschizla, 786 
Onychotillomania, 787 
Ophiasis, 750 
Ophthalmia nodosa, 445 
Ophthalmic zoster, 38~x381 
Oploid(s), pruritus, 51 
Opioid antagonists, primary bilialy cirrhosis, 

53 
Oral contraceptives 

for acne vulgarls, 236 
andmgenetic alopecia, 757 
for hirsutism, 772 
maiasma, 854. 855 
porphyria cutanea tarda, 524 
systemic lupus erythematosus, 163 
tetracycline and, 235 

Oral erythema multiforme, 142 
Oral florid papillomatosis. 805 
Oral hairy leukoplakia. 385-386, 804 

black hairy tongue versus, 801 
Oral melanoacanthoma, 638.687, 807 
Oral melanosis. 807408 
Oral mucosa, 795-813; see also Dental 

fillings; Mucous membranes 
allergy and. 95 
antibiotics forsurgical prophylaxis, 870 

Fable), 871 Fablel 
candidiasis, 308-309 

Dariar's disease, 587 
sosinophlllc ulcer, 803 
epidermolysis bullosa, 559 

dominant dystrophic. 558 
erythema rnultiforme. 140, 142 
fixed drug reactions. 127 
gold eruptions. 105 
herpas simplex. imrnunocompmmise, 

373 
HIV Infection, 803 
leprosy, 348 
laukokeratosis, pachyonychla congenita, 

569 
lichenold drug reactions, 128-129 
lichen planus, 218-219 

malignant disease. 220 
treatment, 221-222 

lupus vulgaris. 336 
plaque-type porokeratosls, 566 
sarcoidosis, T i  1 
signs, 20 
Sweet syndrome, I45 
Wegener granulomatosis, 839 

Oral-ocular-genital syndrome; see Behpet 
syndrome 

Oral submucous fibrosis, 610 
Orchitis, filarial, 438 
0s. 393,394 
Organold nsvus; see Nevus sebaceus 
Organ transplantation 

liver 
Langerhans cell histiocytosis, 723 
prirnaiy billary cirrhosis, 53 

renal, nalls, 784 
viral-associated trichodysplasla, 415 
warts, 41 2-41 3 

Orgy~a pseudotsugata, 444 
Orlental rat flea, 450 
Onental Sore. 423-425 
Ornifhonyssus bacofr, rat mite itch, 454 
Orofacial oranulomatosls. 799 - 
Orofaclodigital syndrome type 1, 577 
Orolabial herpes, 368369 
Oropharyngeal tularemia. 286 
Oroya fever, 284-285 
orthopedic Implants 

antlblotics for surgery. 870 
dermatitis, 102-1 03 

Orthopedic surgeons, acryllc monomers. 107 
Orthopoxvlruses, 390 
Orthostatic purpura, 827 
Orudis gel (ketoprofen), photosensitivity, 122 
Osler disease; see Hereditaly hemorrhagic 

telanglactasla 
Osler nodes. 251 
Osler's sign, 542 
Osler-Weber-Rendu syndrome; see 

HeredItaly hemorrhagic 
talangiectasia 

Osseous choristorna of the tonclue. 808 - 
Osseous heteroplasia, progressive. 529-530 
OSS~OUS late svphllis. 360 
Osteoarthropaihy, Idiopathic hypertrophic, 

572 
Osteogenesls imperfects, 517-51 8 
Osteoma cutls, 52Et530 

acne vulgarls, 230, 529 
Osteomyelitis 

atoplc demlatltls. 254 
clavicle, palmoplantar pustulosis, 204 

usreoonydRo&spfas&, herebitary, 7uw1a1 
Osteopolkilosls. BuschkeOllendorff 

syndrome, 608 
Osteoporosls 

complex reglonal paln syndrome, 65 
cortico~terolds, 137 
lupus erythematosus. 164 
mastocytosls. 615 
mixed connective tissue disease 177 
steroids for atoplc dermatitis and. 76 

Osteosarcoma. Rothmund-Thomson 
syndrome, 576 

Ostraceous crusts. 17 
Otitis externa, 273 

allergic. 96 
ear eczema. 77-78 
malignant, 273 

Pseudomonas aeruginosa, 77 
Otornycosis, 273. 330 
Otoscope specula, clyosurgely, 874,875 

(Fig.) 
Ovarian tumors; see also Polycystic ovarian 

syndrome 
hirsutism, 771.772 

Ovide (malathion), lice, 447 
Oxalic acid, 92 
Oxalosis, livedo reticulan's. 818 
Oxandmlone, sclerosing panniculitis. 490 
Oxiconazole, tinea corporis, 302 
Oxyuriasis; see Enterobiasis 
nuster-shell crust- 17 

PI 6 (CDKNZA tumor suppressor gene), 692 
P16M alleles, 693 
P53 mutatlons 

ep~dermodyspias~a verruciformls, 412 
nonmelanoma skin cancer, 640-641 

PABA (p-aminobenzoic acid), 109 
Pacemakers, electrosurgery and, 878 
Pachvdeimatocele. 515 
~ach;dermodactyly, 605 
Pachydermoperiostosis, 572 
Pachyonychla congenlta, 568-570 
Pachyonychia conqenlta tarda. 569 
Pachyonychla congenlta type 2,680 
Paclitaxel, scleroderma-like reactlons, 

132-1 33 
Paget cells. 658 
Paget's disease, 658-659 

Bowen's disease versus, 656 
extramammw (EMPD), 659-660 

Pagetold melanoma, Paget's disease Venus, 
658 

Paoetoid ret~culosis, 734 
Pam; see also Congenital 1nsensIUv1ty to 

pan with anhidrosls 
complex reglonal paln syndrome. 65 
corns, 42 
zoster-associatsd. 381-38'2 

Pa~nful bruising syndrome, 829 
Painful fat hemlation. 44 
Paisley tie islands, syringoma, 664 
Palate cross of espundla, 426 
Pale cell acanthoma, 636-637 
Pallsaded encapsulated nauroma, 620 
Pal~saded riranuloma - 

epltheilold sarcoma versus, 614 
granuloma annuiare as, 705 
related to rheumtoid arthritis, 180-181 



Palisaded granulomatous dermatoses, 
703-708 

Palisaded neutrophlllc and granulomatous 
dermatltls, 181, 181 (Flg.) 

of Immune complex dlsease, 162 
Pallsadlng, basal cell carclnoma, 649 
Palladium, oral l~chen planus, 218-219 
Palm($ 

epidermis thokness, 1 
erythema palmare, 139 
hyperhldmsls, botullnum toxln type A 

treatment, 897-899 
nevi. 688 
pachydermoperlostosls, 572 
pits, nevold basal call carcinoma 

syndrome, 65T 
pomkeratosls palmans, plantaris et 

dlssemlnata, 567 
punctate keratoses. 212-213 
recurrent peeling, 212 
trtpe palms. 506. 507 (Fig.). 631 
xanthomas. 531. 532 lFlad -. 

Palmar and plantar seed dermatoses. 
21 2-21 3 

Palmoplantar eruptions, recalcitrant, 
204-205 

Palmoplantar erythrodysesthesra syndrome, 
132 

Palmo~lantar hidradenitis, recurrent 780 
Palmaplantar hyperhldmws, 777 
Patmoplantar hyperkeratosls, pltynasls rubra 

pilans. 210 
Palmoplantar keratoderma (tyiosls). 21 1-215 

hwothvro~dlsm. 503 
kerat~ngenes, 212 
leuko~lakla with. 805 
malignant dlsaase and, 213 
yaws, 365 

Palmoplantar psonasls, 196 
Palmoplantar pustulosls, 204-205 
Palpation, 20 
Pamrdronate 

complex reqlonal pain svndrome. 65 
Menkes kinky halr syndrome, 765 
Osteogenesls ~mperfecta, 518 

P-amlnobenzolc acld. 109 
Pancreatlc carolnoma 
STKlIAKBI tumor suppressor gene, 857 
subcutaneous fat necrosis, 493 

Pancreatlc pannlculltls, 13. 493-494 
Pancraatltrs, chylomiuonem~a, 535 
Pancytopen~a 

dyskeratosls congenlta, 570 
famlllal, 570 

Panhypopltultarism, 501 
Pannlcul~tides. 13, 487497 

calc~fylng. 518 
Panniculitis-like T-cell lymphoma, 739 
Panniculus, 1, 13 
Pansclerotic rnorphea, 171 
PAPA syndrome. 149,240-241 
Paplllary adenocarclnoma, aggresstve 

dlgltal, 670 
Papillary adenoma of nipple, 658 
Paplllary angtoandothelioma, endovasaular, 

m i  .. 
Papillary dermal elastolysls, PXE-l~ke, 51 1 
Papillary eccnne adanoma. 668 
Paplllary endothelial hyperplasla, 

Intravascular, 592 
Papilloma colli, 610-611 

Paplllomatosls 
oral florid, 805 
recurrent respiratory, 411 

Paplllon-Lefhre syndrome, 214, 578 
Papovav~ruses, 403415 
Papular acrodermatrtrs of childhood. 

389-390 
Papular dermatitis of pregnancy, 470-471 
Papular elastorrhex~s. 608 
Papular eruption, methotrexate-lnduced, 181 
Papular muclnoses. 185-186 
Papular pltyrlasls rosea, 20&209 
Papular prurltlc eruption, HIV Infectlon, 417 
Papular purpunc gloves and socks 

syndrome, 401-402 
Papular sarcold, 708-709 
Papular steatocystoma multiplex. facial. 679 
Papular stomat~t~s, bovlne, 393 
Papular syph~lld, lichen planus versus, 359 
Papular urticaria, papules, 16 
Papular xanthoma, 718 
Papules. 15-16 

atoplc dermat~tls, 71 
secondary syphll~s, 356358 

histology, 358 
Papuloerythrodena of Ofup, 57-58 
Papulonecrotlc tuberculld, 337 
Papulopustular rosacea, 245 
Papulopustules, 17 
Pap~losls atmphlcans maligna, 841-842 
Papulosquamous eruptions, 15 
Papulosquamous syphlbds, 357 
Papulotranslucent ecrokeratodernla, 215 
Papuloveslcular aorolocated syndrome, 

389-390 
Parabens. 11 0-1 I I 
Paracocc~d~o~des bras~irensls, 320, 321 
Paracoccidro~des lobof, 326-327 
Paradominant lnherltance, cutls marmorata 

telanglectat~ca congenlta, 582 
Parafin, 93 
Paraffinomas, 45-46; see also Sclerosing 

lipogranulomas 
Parakeratosa, 2 

checkerboard pattsrn, pltynasis rubra 
pllaris, 211 

granular, 507 
psoriasis, 197 

Paramyxoviruses, 399401 
Paraneoplastic pernphigus, 142, 465, 630 

drug reactions versus, 129 
Pamneoplast~c syndromes. 630-631 
Paranuclear whorls, Merkel cells, 2 
Paraphlmosls, lichen scleros~s, 227,228 (Fig ) 
Parapoxvlrusas, 390 

lnfectlons from wlldllfe. 394 
Paraprotelnemlas, necrobiotic 

xanthogmnuloma, 708 
Parapsonasis 

large plaque parapsonasis. 728 
smaU plaque parapsorias~s. 207.728 

pitynasls llcheno~des chmnlca versus, 
737 

Parasitos~s 
delusions of. 60-61 
prurltus ani. 55 

Parathyroid glands 
hyperparathymrdlsm. 505-506 

calclphylaxls, 505, 819 
metastatic calclficatlon, 527 

hypoparathyroid~sm. 505 

Parathyroid hormonerelated peptlde, 
enchondromas, 584 

Parenchymatous neurosyphllis, 360 
Paresis, naurosyphlils, 360 
Parkes-Webersyndrome. 583, 585 
Park~nson disease, seboheic dermatlt~s. 

191-192 
Paronych~a 

candldal, 254, 255, 310 
pyogenic, 254-255 

Parot~d duct cyst, 809 
Parotid glands 

sar~ordos~~. 712 
surgery, Frey syndrome, 777 

Paroxetme. polycythemle Vera, 53. 748 
Paroxysmal hand hematoma, 828 
Paroxysmal nocturnal hemoglob~nuna, 828 
Parrot pseudoparalys~s, 361 
Pany-Romberg syndrome, 171 
Parfheniurn hystemphofus, 99 
Pattlal albtnlsm with lmmunodeflc~ency 

(Gnscelll syndrome), 87-88, 864, 
866 

Partlal llpodystrophy 
acqulred, 495-496 
familial. 495 

Partial unilateral lentigmosls, 686687 
Parvovlrus B19,401-402 

thrombocytopenlc purpura, 821 
PAS-posltlve basement membrane, 6 
Passive transfer, solar urtrcana, 36 
Pasteurella hemolytm, 281 
Pasteurella rnultocrda, 281 
Pasteurellos~s, 281 
Pastia Ilnes, scarlet fever, 259 
Patches, 15 
Patch stage mycosls fungoldes, 728-729 
Patch testing, 95 

Chronl~ actlnlc dermatit~s. 38 
hand eczema. 78 
Immedlate-type hypersens~tiv~ty, 115 
mckel sensltlvlty, 103 
tape stripping, flxed drug reactions, 127 

Patch-type granuloma annulare, 704 
Pathergy test, Behqet syndrome, 812 
Pattern alopecla: see Andmgenetlc alopecla 
Patterned acqulred hypertnchosls, 770-771 
Pauc~baclllary Hansen's disease, 344 

multldrug therapy. 351 
PAX3 gene, Waardenburg syndrome, 866 
P-chloro-meta-xylenol (PCMX), 11 1 
PDL see Pulsed dye laser 
Pearly penlie papules, 609 
Pedal papules, piezogenlc, 44 
Pedlculosls. 446-448 

eczema, 82 
reslsiance to insectlcldes, 447 

Pedlculosis capltrs, 446-447 
Pedlculosis corporls, 447-448 
Pedlculosls pubis, 448 

pruntus am, 55 
Pedlculos~s vestlmentl, 447-448 
Peels, chemical, 901-903 
Peginterferon. cryoglobullnemla, 823 
Pelade, see Alopecia areata 
Pelea anrsata (anise-scented moklhana 

bany), 33 
Pellagra (niacin deficiency), 482483 

atmphlc glosslt~s, 802 
Pellagmid changes, carclnold. 631 
Peiodera, creeping eruption, 437 
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Pemphlgold gestatlonls, 46-70 
Pemph~gold nodulans, 467 
~ e m ~ h i g o i d  vegetans, 467 
Pemphigus; see also Paraneoplastic 

pemphiqus 
eryihema muitiforme versus, 141 
familial benign chronic. 559560 
IgA pemphigus, subcorneal pustular 

dermatosis versus, 203 
syphilitic, 361 

Pemphlgus erythematosus, 464 
Pemphlgus follaceus, 463-464 
Pemphigus vegetans. 462 

tinea cruris versus, 303 
Pemphiqus vuigaris, 459462 
Penlcillamine 

elastosis perforans serpiginosa. 51 0 
iymphangiectasis, 591 
 emo oh is us from. 460 . - 
pseudoxanthoma elasticum. 51 1 
Wilson's disease, 543 

Penicillins 
infectious mononucleosis, eruption, 385 
pinta, 366 
syphilis. 362 

HIV infection and, 363 
unicarla, 120,150 

Peniclllium rnarneffii, 329 
Penile venereal edema. 355 
Penis; see also Glans penis 

cutaneous horn, 643 
erythroplasia of Queyrat, 655, 656-657 
labial, penile and vulvar melanosis, 686 
median raphe cysts, 682 
pearly penile papules, 609 
Pevronie's disease. 605 
verrucous carcinoma, 654 

Pentamidlne. Gambian trwanosomlasis. 429 
Pentazocine abuse, skin iesions, 44 
Pentoxyphyiline 

livedoid vasculopathy, 81 8 
sclerosing panniculltis, 490 

PeDDer sDrav, 92 
Peptidase ~'deficlency, 541 
Peptostreptococcus. 269 
Perfaratlng calclflc elastasls. 512 
Perforating coliagenosls, reactive, 510, 775. 

776 (F&.) 
Perforating dermatosls, acquired, 774-775 
Perforating disease, acquired. 93 
Perforating folliculltls. 774-775 

of the nose, 774 
Perforating granuloma annulare, 704 
Perforating ulcer of the foot. 65-66 
Perforating veins, valves. 846 
Perfume demlatltis. 96; see also Fragrances 
Perladenitis mucosa necwtica recurrens, 

810, 812 
Perianal condylomata acumlnata. 408 

cryotherapy, 410 
Perianal dysplasia, HiV infection, 418 
Perianal erythema, recurrent toxin-mediated, 

258 
Perianal pyramidal protrusions. Infantile, 610 
Perianal region 

candidiasis, 309-310 
dermatitis. 96 

Perianal ulcers, cytomegalovirus, 386 
Pericytes, hernanqiopericytoma. 598 

Perifoilicular fibromas. 674-675 
Perifolliculitls capitis abscedens et 

suffodiens (dissecting cellulitis of 
the scale). 240.244-245. 761 .,. . 

Perinatal gangrene of the buttock, 819 
Perinatally acquired herpes simplex, 372 
Perineal dermatitis, 262 
Perineal protrusion, Infantile, 227 
~erineurai carcinoma, radiotherapy, 887 
Perinevoid vltiligo, 689-690 
Periocular hyperpigmentation, prostaglandin 

analogs, 126 
Periodic acid-Schlff-positive basement 

membrane, 6 
Periodic acid-Schiff stain, onychomycosis. 

306 
Periodic fever syndromes, 81 0, 81 1 
Periodic neutroDenia. 810 
Periodic syndrome, tumor necrosis factor 

receDtor assoc~ated CrRAPS), 149 
Periodontal tissues, South ~rnerican 

biastomycosis, 321 
Periodontitis 

ligneous, 31 
Papillon-Lefevre syndrome, 214 

Perioral dermatitis, 96, 246, 249 
Perioral  allo or, atoplc dermatitis, 72 
~eriorbital dermatitis, 249 
Periorbltai hyperpigmentation. 858 
Periorbital oallor. aiooic dermatitis. 72 
Peripheral ameloblastoma, 808 
PerlDheral alant cell aranuloma. 808 
~er lkynovi~s,  inflammatory latecongenital 

syphilis, 361 
Periumbilical ecchymoses, strongyioldiasis, 

437 
Periumbilical ~erforatina PXE. 512 - 
Periungual angiofibromas, 551 
Periungual Rbromas. tuberous sclerosis. 551 - 

(Fig.), 552 
Periungual squamous cell carcinoma, 653 
~er iuniual  warts, carbon dioxide laser 

treatment, 894 
Perivascuiar and bandiike patterns. 

cutaneous lymphoid hyperplasia, 
726 

Perlane, 896 
Perieche (angular chellltis). 308, 309, 797 
Permanent wave preparations, 108 
Permethrin 

eosinophilic foliiculitis, HIV Infection. 417 
lice, 447 
scabies, 453 
ticks, 442-443 

Pernio, 25-26 
Peroxisomal ABC haif-transporter, 

adrenoieukodystrophy. 545 
Persistent light reactivity (chronic actinic 

dermatitis]. 37-38, 726 
Persistent palmar erythema, 139 
Persisters, Mycobacteriumleprae, 350 
Peruvian lily, 98-99 
Petechiae, 820 

caicaneai, 43 
Petrolatum, 93; see also White petrolatum 
Petroleum, 93 
Peutz-Jeghen syndrome, 687, 857 

laser treatment, 892 (Fig.) 
PM7 gene, Refsum syndrome, 564 
Peyronle's disease, 605 

Pfeiffer syndrome, 577 
P gene, oculocutaneous albinlsm 2, 864 
PG factor, pemphigold gestationis, 470 
PH. candidlasis. 308 
PHAGES syndrome, 593 
PHACE syndrome, 581,593 
Phaenrca sencata (green blowfly], 449 
Phawannellomyces werneckr!, 311-312 
~haeohyphom;cosis, 207, 324-325 

chromobiastomycosis and, 323 
Phagedena, 275 

tropical, 266-267 
Phagedenic chancre, 355 
Phakomas, tuberous sclerosis, 552 
Phakomatoses, 551-555 
Phakomatosis pigmentokeratotica, 634, 685 
Phakomatosis pigmentovascularis, 581, 

583, 685 
Pharyngitis 

acute lymphonodular, 398 
Arcanobacterium haemolyflcum, 268 
Epsteln-Barr vlrus, 385 
herpetic, 369 
syphilis, 358 

Pheidole ants, alopecia, 751 
Phenobarbital 

cross-reactivity with other 
anticonvulsants, 11 8 

liver protection. 307 
Phenol, 92 

Baker-Gordon formula, 902 
Phenolic compounds, occupational vitiligo, 

861 
Phenolic giycolipid-1 (PGL-1) 

Mycobacferiom lepme, 343,344 
nerve binding. 347 

Phenothiazines 
allergy, 112 
pigmentation, 126 

Phenylketonuria, 541-542 
Phenylmercuric salts. 104 
Phenytoin 

cross-reactivity with other 
anticonvulsants. 11 8 

fetal hydantoin syndrome, 770 
radiation-Induced erythema muitiforme, 

130 
Pheochromocytoma, von Hippel-Lindau 

syndrome. 555 
Pheomelanin, 4, 763, 853 
Philodendron crystallinum, 98 
Phimosis 

chancroid, 275 
llchen sclerosis. 227 

Phlebectasla, 588 
congenital; see Cutis marmorata 

telanglectatica congenita 
Phlebectomy, ambulatoty, 900, 901 (Fig.) 
Phlebotomy 

hemochromatosis. 854 
porphyria cutanea tarda, 524 

Phoneutria nigriventer (Brazilian armed 
spider), 455 

Phospholipids, neutral lipid storage disease, 
564 

Phosphorus, burns, 92 
Photoaging, 2931  

carbon dioxlde laser treatment. 893494 
erb umYAG laser Ireatment. 891 
nrense p-lsed gnt laser lreatmenl, 693 
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Photoallergic reactions, 32 u 
drugs, 121 

Photochemotherapy, extracorporeal, 
mycosis fungoldes, 732 

Photocontact dermatitis, 96 
Riehl melanosis, 858 

Photodamage, meianocytes, 4-5 
Photodermatitis 

phytophotodennatitis, 32-33 
piroxlcam, 104 
ragweed dermatitis versus, 99 

Photodistributed lichenold reactions, dwg 
reactions. 122, 128 

Photodynamic therapy, 85-86 
5-aminolaevulinic acid 

condyiomata acuminata, 410 
Dater's disease, 568 
warts. 407 

fungal Infections, 307 
lichen planus. 221 

Photofrin, photodynamic therapy, fungal 
infections, 307 

Photo-onycholysis, 32, 787 
Photopatch test, 95 
Photopheresis, mycosis fungoides, 732 
Photosensitive eczema (chronic actinic 

dermatitis), 37-38, 726 
Photosensitivity, 32-39; see also entries 

beginning Actinic ... 
amiodarone, 121 

pigmentation, 126 
drug reactions, 121-122 
lupus erythematosus, 164 
pellagra, 482-483 
porphyrias, 522 
testing for, 100 

Photosensitivity dermatitis, chronic (chronic 
actinic dermatltis). 37-36. 726 

Photosansitizers. 32,884-886 
Phototesting, polymorphous light eruption, 

2s -- 
Phototherapy; see also Photodynamlc 

therapy 
atopic dermatitis, 76 
polycythemla Vera, 53 
polymorphous llght eruption, 35 
psonasls, 196, 198 

exacerbation. 196 
forvlt~liuo. 862 

~hototheraiy-induced eruption, purpunc, 
526-527 

Photothermolysls, selective, laser treatment, 
889 

Phototoxlc dermatit~s, vegetables, 99, 100 
(Fig ) 

Phototoxlcitv, 32-33 
drug reactions, 121 

Phototypes, see Skin types 
Phrynoderma, 479 
Phthalocyanines, photodynamic therapy, 

fungal infections, 307 
Phycomycosls, 328-329 
PHYH gene, Refsum syndrome, 564 
Physal~a (blue boftle jeiiyi~sh), stlng 

treatment, 430-431 
Physical factors, dermatoses fmm, 21-49 
Physlcal panniculltis, 49M93 
Physical urticanas, 150,153-155 
Phytan~c acld, Refsum syndrome. 564 
Phytophotodermat~tls. 32-33 
Phyiosterolem~a, 535 

Pian: see Yaws 
Pian bois (New World leishrnaniasis), 

423425 
PIBIDS (trichothiodystrophy), 575 
Picaridin, 442 
Picker's acne (excoriated acne). 61, 241 
Picket-fence appearance, dermatitis 

herpetifomis. 475 
Picornaviruses, 397399 
Plebaidism, 864, 867 
Piedra. 312-313 
Piedraea horlai, 312 
Piercing; see also Ear, piercing 

nickel dermatitis, 103 
Piazogenic pedal papules, 44 
Pigeon droppings, Ciyplococcus 

nwfomans, 318 
Pigmentary demarcation lines, 853 
Pigmentaiy incontinence; see lncontinentia 

pigmenti 
Pigmentary purpuric eruptions, 629-830 
Pigmentation; see also Hyperpigmentation 

abnormalities, 19-20, 853-868 
antimalarials, 165 
dermatosis papulosa nigra, 639 
drug-induced, 125-127 
erythema ab igne, 24-25 
fixed drug reactions, 127 
Gaucher's disease, 536 
Hurler syndrome, 544 
mastocytosls. 616 
mlnocyciine, 125-126, 236 (Fig.) 
nails, 790 
oral, 807-806 
residual, 19 
sclerodenna. 172-1 73 

Pigmented actinic keratosis, 686 
Pigmented basal cell carcinoma, 647, 648 

(Fig.) 
Plgmented dermatoflbmsarcoma 

protuberans, 6i2 
Pigmented hairy epidermal nevus syndrome. 

635 
Pigmented purpuric lichenoid dermatosis, 

829 
Pigmented spindle cell nevus, 692 
Pigmented vlllo-nodular tenosynovitii. 607 
Pigmented warts, 404 
Pigments, nails, 1 1  
Pilar cyst (trichilemmal cyst). 677 

cylindroma versus. 667 
proliferating. 678 

Pilar sheath acanthoma, 675 
Pili annuiati, 767 
Pili bifurcati, 768 
Piiiform hyperkeratosis, familial 

disseminated, 637 
Pili multigaminl. 768 

plii bifurcatl versus. 768 
Pili pseudoannulati, 767 
Pill torti, 764-765 
Pili triangull et canaiiculi. 765 
Pilocarpine, Sjiigren syndrome, 179 
Pilomatricoma, 670-671 
Pilomatrix carcinoma, 671 
Pilonidal sinus. 679 
Pilotropic (follicuiar) mycosis fungoides, 188, 

729 
Pimecroiimus, atopic dermatitis, 75 
Pimozide, delusions of parasitosls, 61 
Pincer nails. 788-789 

Pinch purpum, primary systemic 
emyloidosls, 519 

Pine caterpillar, 444 
Pink rot fungus, 33 
Pinkus, flbroeplthelioma of, 648 
Pinta, 364. 366 

vitiiigo versus, 861 
Pinworm (enterobiasis), 434-435 

pruritus ani, 55, 434 
Pirfenidone, pulmonary fibrosis, 

Hermansky-Pudiak syndrome. 
865 

Pimxicarn, photosensitivity, 104,121-122 
Pits, nevoid basal cell carcinoma syndrome, 

651 
Pitted keratolysis. 267. 268. 269 (Fig.) 
Pitting. nails. 20. 786 
Pituitary gland 

acromegaly, 499-500 
Addison's diseasa, 501 
Gushing's disease. 500 
diseases causing hlrsutism, 771 
panhypopltuitarism. 501 

Pityriasis alba, 72 
vitiligo versus, 861 

Pityriasiv amiantacea. 774 
Pityriasis circinata (pityriasls rotunda), 566. 

631 
Pityriasis iichenoides, 736737 

erythema muitiforme versus, 141 
Pityriasis lichenoides chronica, 737 
Pltyriasis lichenoldes et varioiiformis acuta; 

see Mucha-Habermann disease 
Pltyriasis msea. 205209 

distribution of lesions, 19 
Ducas and Kapetanakis pigmented 

purpura versus, 830 
primaly HIV infection venus, 417 
psoriasis versus, 198 
secondary syphilis versus, 359 

Pityriasis rotunda, 566, 631 
Pityriasis wbra, 215-218 
Piiriasis rubra piiaris, 209-21 1, 215 

color, 19 
dermatomyositis wlth. 168 

Pityriasis verslcolor; see Tlnea verslcolor 
Pitymspomm folliculitis, 314 

HiV infection, 417 
Pityrosporum orbicuiare, 31 3 
Pityrospomm ovaie, seborrheic dermatitis, 

192 
Plague. 285 
Piana xanthomas, 531, 532 (Fig.) 

primary biliary cirrhosis, 53 
Plantar bromidrosis, 779 
Plantar collagenoma, isolated, 608 
Plantar corns, 42 
Plantar dermatosis, juvenile. 81 
Plantar fibromatosig, 604 
Plantar warts, 405 

carbon dloxide laser treatment, 894 
treatment. 407 

Plants 
dermatitis, 97-101 
phytophotodennatitis, 33 

Piant sterols, 535 
Piaque lepromatous leprosy, 346 
Piaque-like cutdneous muoinosis, 187-168 
Plaque rnyiasis, 448 
Plaquenil; see Hydroxychiomquins 
Piaque psoriasis, chronic,l93 
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Plaques, ... 

sarcoidosls, 710 
Plaque stage mycosls fungoldes, 728-729 
Plaque-type porokeratosls. 566 
Plasma cell chellltls, 797 
Plasma cell dyscrasia-associated 

amyloidosls, 519520 
Plasmacytoma (myeloma), 742-743 

xanthomas. 534 
Plasmacytosis, cutaneous and systemic, 

743 
Plasmacytosis clrcumoriflcielis, 657 
Plasma fluorescence, varlegate porphyria. 

525 
Plasmapheresis 

double-ffltratlon, bullous pemphlgold, 
468 

exchange, thrombotic thrombocytopenlc 
purpura. 822 

solar urticaria, 37 
Plasmoacanthoma, 797 
Pletalet-derived growth factor receptor-a, 

FIPlLl, fusion gene, 615. 618 
Platelet dysfunction, acquired, associated 

with eoslnophilia, 828 
Platelet factor 4-heparin complex, antibody, 

821 
Platelet transfusions, thrombocytopenlc 

purpura, 821 
Platelike osteoma cutls. 529 
Platinum, 105 
Platonychla, 786 
Platyhelminthes, 432434 
PLE; see Polymorphous llght eruptlon 
Plectln gene mutations, 557 
Pleomorphic lipoma. 625 
Pleomorphic T-cell lymphoma, 73&739 
PLEVA (pityriasls lichenoides et variolifannls 

acuta): see Mucha-Habsrmann 
disease 

Plexlform flbrohistlocytlc tumor, 612413 
Plexlform neuroflbroma, 619 

subcutaneous, 553 
Plexiform schwannoma, 621 
Pllca neumpethlca, 768 
PLME: see Polymorphous llght eruption 
Plucked chicken skin appearance, 

pseudoxanthoma elastlcum, 51 1 
Plummer nails. 504 
Plummer-Vlnson syndrome, 485 
Pneumococcal cellulltis, 284 
Pneumocystosls, 442 
Pneumonia, vancella. 376 
Pneumonlc tularemla, 286 
Pneumonltis, histoplasmosts, 316 
Pneumothorax, Blrt-Hogg-Dub6 syndrome, 

674-675 
Podo, rove beatles, 449 
Podophyllln 

genlfal warts, 410 
oral hairy laukoplakla, 386 

Podophyllotoxm, genital warts. 410 
POEMS syndrome (Crow-Fukase 

Syndrome), 578, 595,742 
Pohl-Pmkus constrictions. 754 
Polkiloderma 

acrokeratotlc (Weary-Kmdier), 558 
heredltary sclerosing, and 

mandlbuloacrai dysplasla, 576 
Polk~lodwma congenitale, 576 
Polkiloderma of Civatte, 30 

Poik~loderma vasculare atrophlcans, 728 
Polnsema, 99 
Poison Ivy; see Toxicodendmn sensltlvlty 
Polar lepromatous leprosy, 346 
Polidocenol, 899 
Pollo$ls, 763 

mlgratoly, 750, 763 
tuberous sclero~l~,  552 

Pollens, 9s 
Polyartentls nodosa, 836838 

hepat~tls 6,  388, 836 
hepatltls C wms, 388 
m~croscoplc poiyangl~tls versus, 838 

Polycycllc configuration of lesions, 19 
Polycystlc ovarian syndrome, 501 

acne vulgans, 233 
hlrsutism, 771, 772 
treatment, 772-773 

Polycythemta Vera. 53-54,748 
Polyester resins, 107 
Polyethylene sheet bath PUVA, 199 
Polyglucosan inclusions, 545 
Polylodlnated Iodine, 899 Fable), 900 
Poly-L-lactic acid, 896 
Polvmerase cham reactlon 

multiplex, chancre, 355,356 
Mycobacterium tuberculos~s. 338 

erythema induratum, 489 
Polymefhylmethaclylate, 47-48, 896-897 
Polymorph~us eruptlons. 19 

of pregnancy, 470471 
radiotherapy, 39 

Polymorphous llght eruptlon, 33-35, 36 
(Fig.) 

chronic actinic dermatitis versus. 38 
dlscold lupus erythematosus versus, 158 
hereditary. 110. 796 
~essner'i Inflltrate versus, 726 

Polymorphous sweat qland carclnoma, 669 
Polymyalgia rheumatiia, giant cell artentls 

and. 840 
Pokmvositls. 166. 169 . . 
Polyostotic fibrous dysplasia, 578 
Polv~oid basal cell carcinoma. 648 
~olypoid melanoma, 696 
Polyposls 

juvenile, hereditary hemonhaglc 
telanglectasia and, 845 

Peutz-Jeghers syndrome. 857 
skln tags and. 610 

P~lytetrafluoroethy*ne. expanded, 896 
Polyunsaturated fatly acids, psonasis, 200 
Polyurethane varathane 91 [Flecto), 104 
Polyvlnyl chloride, 107 
Polyvinyl reslns, clothing, 101 
Pompholyx, 79 
Popllteal pteryglum syndrome, 577 
Popslcle pannlcuiit~s, 490, 491-492 
Pore-like basal cell carcinoma, 648 
Pork tapeworm, 433 
Porocarclnome, 666 
Porokeratosls, 568567 
Porokeratosls paimans, planteris at 

dlsseminata. 567 
Porokeratosls plantans discreta, 42, 213 
Porokeratosls punctata, palrnans et 

plentaris, 587 
Porokeratotlc eccrlne ost~al and dermal duct 

nevus, 567 
Poromas (acrospiromas: dermal duct 

tumoffi), 7.665-666 

Porphobillnogen deamlnase daflciency, 525 
Porwhvrials). 522-527: see also 

Elythropolet~c protopotphyrfa 
localized acsulred hvpertrichos~s, 

769-770 
Porphyria cutanea tarda, 523624 

hepatltls C vrrus, 388, 523 
Porphyr~ns, photodynamic therapy, fungal 

infections. 307 
Portuguese man-of-war dermatitis, 429-430 
Port-wine stain: see Nevus flammeus 
Posacanazole, 298 

mucormycosls, 329 
systemlc candldlasls. 31 1 

Postcardlotomy syndrome, 827 
Post-dvsanteric Reiter svndrome children. 

202 
Postencephal~tlc trophic ulcer, 65 
Postherpetlc neuralgia, 381-382 
Post~nflemmetory dermal melanosls. 

hemoslderin hyperpigmantation 
versus. 853 

Postinflammatmv hv~ardqmentation, 854 
amyloldos~s ~xciu~ion,521 

Postinflammatory hypopiginentatlon. 854 
~ostinfiammato& lymphedema, 849-850 
Post-kala-azar dermal leishmanias~s, 427 
Postmastectomy lymphangioselcoma 

(Stewart-Treves syndrome), 602, 
630,849 

Postm~llanal hypoh~dms~s, 24 
Postmortem leslons. mast cells. 12 
Postnatal telogen affluvlum, 753 
Postoperative progressive gangrene, 

289-270 
Post-sterold pannlculitis, 492 
Post-vmclnation folllcular eruptlon, 392 
Potasslum hydroxide examination, fungal 

Infectlons. 304 
candidlasls, 308 
onychomycos~s, 306 

Potasslum Iodide 
dermatitis herpetiformls, 474-475 
erythema nodosum, 488 
patch test reactions, 95 
sporotrichosis. 322-323 

Potassium perrnanganate, hand eczema, 80 
Potassium tltanyl phosphate laser, 890 

rrabld. 891 
Potatoes, contact urticaria, 114 
Powden, funqal infactlon prophvlaxls, 

3041305 
Poxvlruses. 39K397 
PPAR y gene, famlliai partial lipodystrophy, 

495 
PPD (purified protan derivative), 333 
P-phenylenedlamlna (PPDA), 108 
Prader-Wilii syndrome, P gene. 864 
Prairie crocus, dermatltls, 99 
Praine dogs, human monkeypox, 392 
Prairie Itch. 454 
Pramoxlne hydrochloride, pruritus ant. 55 
Prayer cailosltles, 41 IFiq.1 . 
Pmlquantel, 433 
Preaurlcular fistula, congenltal, 682 
Pracoclous puberty, congenital generalized 

l~podystrophy versus. 495 
Prednlsone 

acne vuigatis, 237 
dermatomyosltis, 169-170 
hyperllpoprote~nemla, 535 
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Prednisone (cont'd) Primary cutaneous foiiicuiar lymphoma, 741 Prolidase deficiency, 541 
leprosy reactions, !?3 Primary cutaneous histoplasmosis, 316 Proliferating angioendothellomatosis, 598 
lichen planus, 221 Primary cutaneous immunocytoma, 741-742 Proliferating epidermoid cyst, 677 
pemphlgus vuigaris, 460. 461 Primary cutaneous large 6-cell lymphoma, Proliferating trichilemmal cyst, 678 
Wegener granulomatosis, 839 741 Proliferative fasciitis, 612 

Pregnancy Primary cutaneous lymphomas, 727-742 Proliferative vermcous leukopiakia, 805 
autoimmune progesterone dermatitis, 82 Primary cutaneous marginal zone Proline serine threonine phosphatase- 
dermatoses, 469-471 lymphoma. 741-742 interacting protein (PSTPIP1 
fibrinolysis syndrome, 826 Primary cutaneous piasmacytoma, 742 gene), PAPA syndrome, 149 
genital herpes, 372-373 Primary diHuse atrophy; see Acrodemlatitis Prominent inferior iablai artery, 586 
hair cycle, 9 chronica atrophicans Properdin dysfunction, 88 
impetigo herpetiformis. 195, 471 Primary effuslon lymphoma; see Body Prophylaxis 
isotretinoin and, 237-238 cavity-based B-cell lymphoma antibiotics, surgery, 864-870 
leprosy, 348 Primary hereditary lymphedema. 596 dengue. 442 
lupus eryihematosus, 163 Primary HIV infection, 416417 filariasls, 439 
melanoma. 694 Primary hyperlipoproteinemias, 533 herpes simplex 
melasma, 854, 655 Primary lgM deficiency, isolated, 84 bone marrow transplantation, 373 
pemphigold gestationis, 469 Primary impalments, neuml leprosy, 347 neonatal. 372 
psoriasls, 196 Primary lesions, 15-17 oroiabiai, 369 
spider angiomata, 587 Primary lymphedema associated with yellow malaria, 442 
Sweet syndrome, 145 nails and pleural elfusion (yellow Neisseria meningitidis, 279 
syphilis nail syndrome), 792, 849 tinea, 304-305 

diagnosis, 362 Primary mllie, 681 Vibrio vulnificus infection, 279 
Helxheimer reaction. 362-363 Primary pinta, 366 Propionibacterium acnes, antibiotic 
treatment, 362 Primary pulmonary cryptococcosis, 318 resistance, 236 

telogen effluvium, 752 Primary sclerosing choiangitls, lichen Pr~pran~ lo l ,  for adrenergic urticaria. 154 
variceiia, 377 planus, 220 Propylene glycol. 11 1 

Pregnancy tumor (granuloma gravidarum), Primary systemic amyioidosis, 519-520 for cailus, 41 
592, 808 Primary tuberculous complex. 334 for ichthyoses. 560 

Premature neonates Primrose dermatitis, 98 Propyl p-phenylenediamine, 106 
congenital anetoderma, 516 Printers, acrylic monomers, 107 Prosaposln gene, Gaucher disease, 536 
sclerema neonatorum, 490 Procainamide, drug-induced lupus Prosector's wart, 334 
zinc deficiency, 484 erfthematosus, 135 Prostaglandin analogs, eye, 126 

Premature sebaceous hyperpiasia, 662 Procollagen, dermis, 11 Prostaglandin E, pruritus. 51 
Premycotlc mycosis fungoides. 728 Proctitis Prostaglandin E2, atopic dermatitis, 73-74 
Prenatal diagnosls, congenital adrenogenital genital herpes, 370 Prostate cancer, finasterida, 755 

syndrome, 502 lymphogranuloma venereum, 294 Prostheses; see Orthopedic implants 
Prenatal syphills. 360-362 Prodromal symptoms, herpes zoster, 363 Protease inhibitors 
Preoperative preparation. 864-872 Profilaggrin. 3 fatty tissue tumors, 623 
Preservative allergy Profore boots, sclerosing panniculitis, 490 Kaposi sarcoma, 600 

cosmetics. 110-1 11 Progeria, 574 Protective antigen, Bacillus anthracis, 265 
hand eczema. 78 adult, 573-574 Protective creams, 113 
methylparahen. 112 Progeroid syndrome, autosomai recessive Proteinase 3, ANCAs against. 838 

Preserved saline neonatal. 495 Protein C deficiency 
anesthetic effect, 871 ~rdgesterone dermatitis, autoimmune, purpura fulmlnans, 825 
Botox, 897 82-83 warfarin necrosis, 123 

Pressure alopecia. 762 Prognosis, melanoma, 698 Protein coats, vlrusffi. 367 
Pressure dressings, sclerosing pannlcuiitis, Progressive cardlomyopathic lentiginosis Protein-energy malnutrition, 485-486 

490 (multiple lentigines syndrome), Protein highly expressed In testis (PHW, 
Pressure-sensitive adhesives, 106 550,686 scleroderma. 174 
Pressure ulcers, 4 2 4 3  Progressive disseminated histoplasmosis, Protein S deficiency, purpura fulminans, 825 
Pressure urticaria, 155 316 Protein tyroslne kinase deficiency, X-linked 
Pretibial fever, 290-291 Progressive hyperpigmentation, familial, 858 agammagiobulinsmia. 83 
Pretibial myxedema, 504 Progressive iymphangioma, acquired, 597 Proteinuria, acquired partlai llpodystrophy, 
Prevention Progressive nodular histiocytosis, 718 496 

arthropod-borne diseases, 442443 Progressive osseous heteropiasia, 524-530 Proteoglycans, 183 
cross-infection, chlorhexidine. 253 PrOgreSSlve pigmentaly dermatosis, Proteus syndrome, 554. 583 
herpes simplex, 142 829-830 connective tissue nevi, 608 
impetigo, antibiotics, 256 Progressive pigmentary disease of encephaiocraniocuteneous iipomatosis 
sunburn. 28-29 Schambeq. 829 and, 624 

Prickly heat. 23 angioma serpiginosum versus. 593 epidermal nevi, 635 
Prickly pear, 100 Progressive pigmenting purpura, 829-830 Protoporphyrin iX, 884-885 
Prilocaine. 871 Progr'aSSive symmetric erythmkeratodermia, Protothecosis. 331 
Primary antiphosphoiipid syndrome, 164 565 Protozoa. 421429 
Primary biliary cirrhosis, 53 Progressive systemic sclerosis. 172, 173 Provocative test, cold urticaria, 155 

lichen pianus. 220 Progressive vaccinia. 392 Provocative use test, 95 
Primary cutaneous adenoid cystic Progressive xanthoma disseminatum, 717 Proximal subungual onychomycosis, 305 

carcinoma. 670 Proiactin, hirsutism. 771 Proximal trichorrhexis nodosa. 766 
Primary cutaneous amyloidosis, 520521 estimation. 772 Pmzone phenomenon 
Primary cutaneous anaplastic large cell Prolactin-secreting pituitary microadenomas, pemphigus, 460 

lymphoma, 738 hlwutlsm, 771 syphilis serology, 354,358 
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actinic, 35, 36 (Flg.) 

Prungo diathesique (Besnler); see 
dermatltis 

Prurlgo gestationis, 471 
Prurigo grav~darum, 470 
PNrigo noduians, 58-59, 77 
Plurigo papules. 57 
Prurlgo pigmentosa, 57 
Prungo slmplex, 57 
Pruntlc dermatoses. 54-59 

Pkeudomonas aerugfnosw 
foillculitls, 272-273 

Atoplc green nalls, 791 
malignant external otlta, 77 
onycholys~s, 787, 788 

Pseudonlts; see Half casts 
Pseudopelade 

of Brocq. 761 
idiopathic, 781 

b~opsy, 759 
PseudopamHvr~a, 122. 524-525 

Pnnrac enptlon rad orherapy, 39-40 Pseudopse~oonypoparathyroo~sm, 505 
Phrlt~c f ~ i l i c ~ l ~ t  s of preqnancy. 471 Pseuoornaqaoes, hypon'dror c ectoaerma. - .  
Pruritic papules and plaques of pregnancy 

(PUPPP), 470 
pemphigoid gestatlonis versus, 470 

Pruritoceptlve itch, 51 
Pruritus, 51-54 

anhldmsis with, 778 
aquagenic, 56 

polycythemia vera, 748 
atopic dermatitis, 71, 74 
brachioradlal, 36, 64 
childhood atoplc dermatitis. 70-71 
eczema, 77 
hepatitis C virus, 388, 389 
HIV-associated, 417 
Internal diseases, 52-54 
llchen pianus, 17, 217 
newes, 12,51 
pityriasls rosea, 209 
polycythemia vera, 748 

Pruritus anl, 54-55 
enterobiasis, 55, 434 

Pruritus hiemalis; see Winter itch 
Pruritus scroti. 55-56 
Pruritus vulvae. 56 

allergies. 96 
Psammoma bodies, 622 
Pseudallescheria boydii. drug sensitivity, 

326 
Pseudoacne of the nasal crease, 681 
Pseudoacmmegaiy, 499 
Pseudo-alnhum. 607408 
Pseudoalbinism. 485 
Pseudo-atrophodenna colil, 208 
Pseudochancre redux, 355 
Pseudocowpox, 393 
Pseudocyst of the auricle, 681482 
Pseudo-Darier's sign, 627 
Pseudoelephantlasis of the genitals, 276 
Pseudoephedrlne, nonpigmenting fixed drug 

reactions, 127, 128 (Fig.) 
Pseudoeoithellomatous hvoemlasia. 6 

dysplasiai 570 
Pseudorheumatoid nodule, 704 
Pseudotumor cerebri, hypervitaminosis A, 

480 
Pseudoverrucous papules and nodules, 42 
Pseudoxanthome elasticum, 51 0-512 

elastosis perforans serpiglnosa, 510 
Pswdoxanthomatous rheumatoid nodules, 

180 
Psoralen, 199 
Psoriasis, 193-202: see also Pustular 

psoriasis 
acute generalized exanthematous 

pustulosls versus, 124 
annulus migrans of tongue, 801 
dermatornyositis versus, 167, 198 
hand eczema, 80 
HIV infectlon, HAART on, 416 
hyperkeratotic hand eczema versus, 79 
hypohidmsis, 778 
imiquimod and, 410 
impetigo herpetifonnis, 195, 471 
lntertrigo versus. 268 
nalls, 193, 781-782 

oll spots, 193,787 
nevoid, 636 
onychomycosis and, 306 
pltyrlasls amlantacea, 774 
pityriasis rubra pilaris versus, 211 
pruritus ani, 55 
seborrheic dermatitis overlap, 191. 193 
seborrheic dermatitis versus, 192. 198 
secondary syphilis versus, 359 
therapies compared, 200-201 
tinea capitis versus, 300 

Psoriasis ostracea, 193 
Psoriatic arthritis. 194 

nail involvement and, 782 
PSORSx genes, 196 
PSTPiPl gene, PAPA syndrome, 149 
Psvchodermatoioav. 5943 

2 .  , 
squamous cell carcinoma versus. 653 Psjchodrdae, 448' 

Pseudoe~ithel~omatous keratotlc and Ps~cho~enlc ~umura, 82'3 
mlcaceous balanitis, 657458 ~ s i c h o i i ~ i c a i  efiects' 

P~sudofoiliculitis barbae, 252, 761, 768 genital herpes, 371 
laser treatment. 893 isotretinoin, 238 

Pseudo-Hutchinson's sign, 791 vitiligo, 861 
Pseudohvwhae. Candida albicam. 308 Psvchosis. 59 . . 
Pseudohypoaloosteron sm, type , 24 
Pse-dohv~oparathyroio~sm, 505 
pseudo-~aposi sarcoma, 586 
Pseudolymphoma; see also Cutaneous 

lymphoid hyperplas~a 
acrai angiokeratoma-llke, 590 
CDBt, HIV infection, 418 
drug-induced, 119-120 

Pseudomelanoma, 689 
Pseudomonas (spp ). Infections, 271-274 

P ~ E N  hamartoma tumor syndrome, 674 
PTEN mutations, 554. 674 
Ptelyglum 

nalls. lhchen planus, 218. 781 (Fig.) 
popliteal pteryglum syndrome, 577 

Pteryglum lnversum unguis, 172, 173 (Fig), 
768 

Pteryglum unguls, 788 
P~OSIS, Botox treatment of giabeliar brow 

furmw, 897 

- - - - -  

PTPI . . . ,-. ... 
cardio-faclo-cutaneous syndrome and 

Costello syndrome, 551 
LEOPARD syndrome, 686 
Noonan syndrome. 550 

Ptychotropism, 585 
P-type ATPase gene, 543 
Pudendal neuralgia, vulvodynia versus, 64 
Puerta Rico, Hermansky-Pudlak syndrome, 

865 
Pulex im'tans (human flea), 450 
Pulicosis, 450-451 
Pull test, telogen effluvlum, 753 
Pulmonary cryptococcosis, prlmary, 318 
Pulmonary fibrosis, Hermansky-Pudlak 

svndrome. 865 
Pulmonary h~sto~~esmasis, primary, 316 
Puimonarv-renal svndmme, 838 
Pulsed die laser, 889-891 

striae dlstensae. 517 
warts, 407 

Pulseless dlsease, 841 
Pulse stacking, laser treatment, 

telangiactaslas, 588 
Punch biopsles, 873 
Puncta prurrtlca, 56 
Punctate keratoderma 

keratosis punctata of the palmar 
creases, 21 2 

punctate keratoses ofthe palms and 
soias, 212-213 

Punctate keratosss of the palms and soles, 
21 2-21 3 

Punctate keratosls of the creases. 42. 71 
Punctate keratosis of the oaimar creases. 

21 2 
Punctata oorokeratosls, 567 
Punfied protein derivative (PPD), 333 
Purine nucleoslde phosphorvlase defmency, . . .  

85 
PURPLE: see Uvedoid vasculopathy 
Purpura. 820-831; see also 

Henoch-SchOniein purpura 
actlnlc (solar), 30, 825 
corticosteroids, 137 
leukocytoclastlc vasculitls. 831 
with lichenoid dermatosis, 829. 830 
measles, 390 
nail beds, 791-792 
primary systemic amyloidosis, 518 
progressive disseminated 

histoplasmosis, 316 
puwlent, Organisms, 251 
traumatic, 827428 
Waldenstrdm benign 

hypepammagiobulinemic, 823 
Sjbgren syndrome, 178 

Purpura annularis telanglectodes [Majocchl 
disease), 829 

angioma serpiginosum versus, 593 
Pumura-associated dermatoses. 828 
Purpum en cocarde avec oedema 

833-834 
Purpura fulmlnans, 825 

vancella, 377 
Pumura aanorenosa: see Puroura fulmlnans , - -  
Purpura hyperglobulmemlca; see 

Waidenstrbm benlan 
hypergammaglobu~lnem~c purpura 

Purpura plgmentosa chronrca. 829-830 
Purpuric agave dermatltis, 830-831 



Purpuric phototherapy-induced erupt101 
526-527 

Purpunc pltyriasls rosea, 209 
Puss caterelllar. 445 
Pustular bactend, 205 
Pustular druq eruption, 124-125 
Pustular foiiiculitis, supemcial. 252 
Pustular psoriasis. 17 (Fig.). 193. 197 

acute generalized exanthematous 
pustulosis versus. 124 

of the extremities, 204-205 
generalized, 194-1 95 
impetigo herpetilonis, 195, 471 
nails, 782 

Pustular pyoderma gangrenosum, 147 
Pustular syphilids, 357 
Pustular vascuiitis, 146 
Pustules. 17 
PUVA 

hand eczema, 79 
mastocytosis, 618 
mycosls fungoides. 732 
psoriasis, 199 

in combination therapy, 201 
solar urticaria, 37 
for vitiiigo. 862 

PUVA ientigines, 686 
PV antigen, 460 
PXE-like papillary dermal elastolysis. 511 
Pyemotes boylei, 454 
Pyiaric atresia, junctional epidermolysis 

bullosa with, 557 
Pyoderma: see also Ecthyma 

biastomycosis-like, 255. 272 
malignant, 147, 839 

Pyoderma faclale, 248-249 
Pyoderma gangrenosum. 147-149 

chronic undermining burrowing ulcers 
versus, 269 

Sweet syndrome versus, 146 
Takayasu arterifis, 841 

Pyogenlc granuloma, 592, 808 
acne vulgaris, 239 
bacillary angiomatosis versus, 284 

Pyogenic lymphoma, 738 
Pyogenic paronychia, 254-255 
Pvomvositis. 255 , . 
Pyostomatltls vegetans, 147, 798-799 
Pvramldal orotrusions, infantile oenanal. 610 
Pyrazaione denvat~ves, fixed drug reacttons. 

127 
Pyrethnns, Ihce, 447 
Pyndoxine. 481 
Pythlosis. 326 

a-swltched alexandnte laser, 890 (Table). 
691-892 

a-swltched lasers 
deptgmentatlon lor vltlllgo, 862 
melanocytrc lesrons, 685 
nevus of Ota, 700 

0-swltched neodymium-YAG lasers. 890 
pable) 

carbon stains, 47 
tattoo treatment, 45 

a-swltched ruby laser, 890 (Table), 891 
auatern~um-15, 110 
Ouatemlum-18 bentonite, tox~codendron 

dermatitis, 98 

Quicklime, 91 
Quinacrtna 

adverse effects, 165 
lupus arythematosus, 165 
pigmentatlon. 126 
polymorphous llght eruption, 35 

Owncke edema, 152-153 
Qu~n~d~ne, plgmentatlon, 126 
Qulnoione-res~stant Nersseiia gonorrhoeae. 

277 

Rab27a (GTPase), Griscelli syndrome. 866 
Rabbits, Ffanciseila tularensis, 287 
Rabson-Mendanhall syndrome. 507 
Racquet nails, 766 
Radial granulomata (Meischer), 488 
Radiation, 39-40 
Radiation cancer, 40, 41 (Fig.) 
Radiation damage repair, ataxla- 

telangiectasia, 555 
Radiation enhancement, 131-132 
Radiation-induced erythema multiforme, 130 
Radiatlon recall, 131-132 
Rad esse (hydroxyapat le,. 896 
Rad:oa ergosarbent testing IRAST). amg . - 

reactions, 116 - 
Radiocontrast media 

anaphylactold drug reactions, 120, 133 
iododerma, 135 

Radiodermatitis, 3 9 4 1  
acute, 39 
chronic, 40 

Radionuclide imaging, melanoma spread, 
f i 9 R  --- 

Radtotherapy, 3941, 8865887 
acne, 242 
anglosarcoma after, 41 (Fig 1. 602 
Kaposr sarcoma, 419 
lymphanglectas~s, 590 
Merkel cell carclnoma. 660 
mlcmcystlc adnexal carcinoma and, 669 
mycosls Iungoldes. 732 
verrucous carcinoma and, 654 

Radon, gold nngs contam~nated with, 105 
Ragweed. 99 
Rarnsay Hunt syndrome, 381 
Randox (tnsectlc~de). 100 
Ranula, 809 
Rapidly orowtnq mvcobacteria. 340-341 
Rapddly ivolutlng congenltal hemangloma 

(RICH), 593 
. , 

after treatment, 363 
Rapp-Hodgkln actodermal dysplasla 

syndrome, 571 
RASAl gene, nevus flammeus, 583 
Rat-blte fever, 285-266 
Rat flea, onental. 450 
Rat mlte Itch. 454 
Raynaud's dtsease, 815-816 

acrocvanosts versus, 25 
~aynaud's phenomenon, 815816 

progressive systemic sclerosis, 172 
Reactlonal states. leorosv. 349-350 . . 
Reactlve arthritis kith conjunctivitis1 

urethritistdiarrhea (Reiter 
syndrome). 195,197,202-203 

annulus mlgrans of tongue, 801 
Reactlve eccnne syrlngof~broadenoma, 669 
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Reactive neutrophilic darmatoses, 144-149 
Reactive oxygen species, parphyrias. 522 
Reactive periorating callagenosis, 510, 775, 

776 IFio.) - 
Reassurance, alopecia areata, 751 
Rebound, corttcostaroid treatment of 

hemangiomas, 594 
Recalcitrant palmoplantar eruptions, 

204-205 
Recalled reactions, systemic contact 

dermatitis, 94, 11 1 
Receptor tyroslne kinases, TIE-2 endothelial 

gene, 585 
Recessive dystmphlc epidermolysis bullosa, 

558 
Rechallenge, 116 

HIV Infection, drug reactions, 131 
Recombinant liposomai encapsulated T4 

endonuclease V, xeroderma 
pigmentosum, 574 

Rectum, lymphogranuloma venereum. 294 
Recurrence 

genital herpes, 370-371 
herpes simplex, 367 

Recurrent aphthous stomatitis, 61(1-812 
Recurrent erysipelas, chronic, 261 
Recurrent infundibulofoiiiculltis. 776 
Recurrent intraoral herpes simplex infection. 

81 0 
Recurrent nevus, 689 
Recurrent palmar peeling, 212 
Recurrent palmoplantar hidradenitls, 780 
Recurrent resplratoty paplllomatosls, 411 
Recurrent tox~n-med~ated perlanai erythema. 

258 
Racurrent vancella, 378 
Red balls (addicted scrotum syndrome). 55 
Red blood cells, eryihropotet~c 

protoporphyna, 526 
Red bugs; see Tromb~culbd mltes 
Red-graln organisms, acbnomycetoma, 326 
Red-heads, melanocytes, 4 
Red Ilght, photodynamtc therapy, 885 
Red lunulae. 791 
Red man syndrome, vancomycin, 116,120 
Red strawberry tongue, scarlet fever, 259 
Reduvild bug.428 

bites, 446 
Reflex sympathetic dystrophy, 65 
Relsum syndrome, 564 
Regional enteritis, 798 
Regranex (becaplermln), venous 

insufficiency ulceration, 846847 
Regressing melanoma, 690 
Regression, keratoacanthomas, 643, 644 
Reiter, Hans, 202 
Reiter syndrome (keratodemla 

blenonhagica; reactive arthritis), 
195,197,202-203 

annulus migrans of tongue, 801 
Relapsing fever, 291 

prevention, 442443 
Relapsing polychondritis. 181-182 
Relapsing secondary syphilis, 358 
REM syndrome (reticular erythernataus 

mucinosis). 187-1 88 
Renal failure 

acquired pe~forating darmatosis, 
774-775 

calciphylaxis, 819 
lipld disturbances. 532 
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Renal failure (cont'd) 

metastatic calcification, 528 
nephrogenic fibrosing dermopathy, 177 
pruritus, 5253 

Renal transplantation, nalls, 784 
Repeated puncture technique, myxoid 

cysts. 189 
Re-PUVA, psoriasis, 201 
Resins; see also Formaldehyde resins 

pigmenting purpura from, 830 
synthetic. 107 

Resistance 
antibiotics 

methiciliin-resistant Staphylococcus 
aureus, 251-252 

Neissem gonorrhoeae, 2?7 
Pmpionibacterium acnes, 236 

antlvirals 
herpes simplex virus, 374 
varicella zoster virus, 379 

insecticides, lice, 447 
Insulin 

acanthosis nlgricans associated, 
506-507 

fat accumulation. 13 
Resorcln, acne vulgaris, 235 
Respiratory papiliomatosis, recurrent, 41 1 
Respiratory tract, antibiotics for surgical 

prophylaxis, 870 (Table). 871 
Fabiel 

Rest, herpes zoster, 381 
Restoration syndrome, 416 
Restr~cttons in soc~al partlcipat~on, neural 

leprosy. 347 
Restr~ct~ve dermopathy, 563 
Restylane products, 896 
Resuriac~ng, laser treatment, 893-894 
Rete ndges, nails, 11 
Reticular erythematous muclnosls, 187-1 88 
Reticular pigmented anomaly of the flexures 

(Dowiing-Degos' dlsease), 507, 
856 

Reticulate ampigmentation of Dohl. 
855-856 

Retlculate acroplgmentatlon of K~tamura, 
856 

Reticulate oral lichen planus, 218 
Retlculate scarring, neonatal herpes 

simolex. 373 
Reticulohlstlocytoma. 718 
Reticulohlstiocviosis. 715720 
Retiform hema~gioendothelloma, 601 
Retina 

angioid streaks, 51 1 
lipoid proteinosis, 537 

Retinoids 
acne vulgaris, 234-235,237-238 
embryopathy, 237-238 
epldermolytic hyperkeratosls, 563 
keratosis pilaris, 72 
mycosis fungoldes, 732-733 
psoriasis, 200 

in comblnatlon therapy, 201 
slde-effects, 480 

Retinyl palmitate, measles, 400 
Retroviruses. 415420 
Reversal reactions, leprosy, 34M50 
Reva svndrome. 37€-377  noid id syndrome, 607 
Rhabdomyosarcoma, 826 
~heumatic fever, 262 

. .. Lumatotd arthritis, 179-18. 
juvenile, 181 

myxold cysts, 189 
troDlcal ulcer Venus. 267 

~heumatold neutrophllic dermatosls, 180 
Rheumatoid nodules, 179-180 

subcutaneous granuloma annulare 
versus. 704 

Rheumatoid nodulosis 160 
Rheumatoid papules, 180 
Rheumatoid vasculitis. 180 
Rhlnltls slcca, 178 
Rhlnoentomophthoromycosis, 328 
Rhlnophyma, 246 

laser treatment. 894 (Fig.) 
lupus pernlo, 709 (Fig.) 
surgery, 248 

Rhlnosclemma, 280-281 

Romana's slgn, 428, 44L 
Rombo syndrome, 580,651 
Rooster comb denved hyaluronic ac~d, 896 
Roue slqn, lnterstlttal qranulomatous 

- dermat~t~,  780 
Rosacea, 139,245-248 

dlscold lupus erythematosus versus. 158 
Rosacea fulmlnans, 245249 
Rosai-Dohan disease, 747-748 
Roseola, HHV-8 and HHV-7, 386 
Roseola Infantum, 387 
Roseole vaccinia, 392 
Rose spots, typhold fever, 280 
Rosrn. 106 
RoISSA autoant~body, neonatal lupus 

erythematosus, 161 
ROSS syndrome, 778 
Rotatlnq theraov. osorlasls, 198 

Rhinospond~osls, 327428 ~o ta t l o i  flaps. 878, 881 (Ftg.), 882 (Flg.) 
~YOSP~~NIOSIS versus, 492 Roth-Bernhardt disease, see Meralqia 

Rhlnosporidium (spp.]. Coccrdioides immitis 
versus, 31 5 

Rhinosporidium seeberi, 327 
culture, 328 

Rhipephaius sangurneus (brown dog tak), 
451 

Rhizomelic chondrodysplasla punctata, 549 
Rhodesian trypanosomlasis, 428-429 
Rhombic flap, 883 (fig) 

Webster mqdlficat~on. 884 (Fis . -. 
Rhus dermatitis, 33 
Rhytids, correction, 895 

Botox. 897 
Ribavirin, hepatitis C virus. 389 
Riboflavin deficiency, 480-481 
Rice beverage, 485 
Richner-Hanhart Syndrome, 543 
Rlcin, castor bean. 99 
Rickensiai diseases, 287-290 

prevention, 442-443 
Rickettsialpox, 289-290 
Ridged warts, 405 
Ridges, karatotlc, 566-567 
Ridley and Jopling classification, Hansen's 

disease. 344 
Rlehl melanosis, 857-858 
Rifampin 

primary biliery cirrhosis, 53 
swimming pool granuloma, 339 

Riley-Day syndrome, 66 
Ringed halr, 767 
Rlngtailed lemurs, hybrid sweat glands, 7 
Ringworn?; see Tinea corporis 

scalp, 298-301 
Ringworn yaws, 365 
Ritter disease, 256-257 
Rituxlmab, lupus erythematosus, 165 
River blindness, 440 
River valleys, histoplasmosis, 317 
RMRP gene, cartilaga-hair hypoplasia 

syndrome, 578 
RNA viruses, 367 
RNP antibodies, nuclear, scleroderma, 173 
Road accidents, silica granuloma, 46-47 
Roberts syndrome, 583 
'Robust take', smallpox vaccination, 391 
Rocky Mountain spotted fever, 285289 
Rodent mite, 289 
Rodent ulcer. 647-1340 
Roanlgk criterii, epidermoiysis bullosa 

acquisita, 473 

. 
paresthetica 

Rothmann-Makal disease, 487 
Rothmund-Thomson syndrome, 576 
Round fingerpad slgn, 172 
Rove beetles, 449 
Rowell syndrome, 162 
Rubber, see also Latex 

dermatit~s, 106 
Rubber accelerators, 106 

shoe dermatitis. 102 
Rubber gloves, allergic contact dernatttls, 

96.106 
Rubbing, skin examination, 19 
Rubella. 400 
Rubsola, 399-400 
Ruby laser 

Ions oulsed. 890 Fable) 
O-switched, 890 (Table), 891 

Rudimentary cephalocele, 622 
~udlmentary miningocele. 622 
Rud syndrome, 564 
Rugby players, herpes gladiatorum, 369 
Rumpel-Leede sign. 824 
Runnlng subcuticular sutures. 872 
Rupia, 17 
Rupiel syphllids, 357 
Rupioid psoriasis, 193 
Rural type Old World ieishmaniasls, 423 
Rush hardenino. solar urticaria, 37 - 
R-ssell bodies. rn~nosciemma. 281 
R-sseil's slgn, bul mla nervosa, 41, 60 

a 1vuA6 (stam,, =pit: nevi, 692 
Saber tibia, 385 
Sabra dermatitis. 100 
Sacral halr tuft, 770 (Fig.) 
Saddle-back caterpillar, 445 
Safflower oil emulsion, 485 
Sailor's neck, 30 
Salicylic acid 

acne vulgaris, 235 
corns. 42 
for ichthyoses, 560 
psoriasis, 199 
superficial peels, 902 
verruca wlgaris, 406 

Salivary gland biopsy, Sjagren syndrome, 
178 

Salmon color, pityriasls rubra pilaris. 19 
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Salmonellosis, 279-280 pulsed dye laser for, 891 Behqet syndrome. 812 
Salmon patches sarcoidosis in. 710 candidiasls, 55 

nails, psoriasis, 193 Scedosporium pmllficans, 324 fat necrosis. 491 
nevus fiammeus nuchae, 582 Schafter-Branauer syndrome, 569 5-fiuorouracil and, 410 

Salt-split skin preparations, chronic Schambeg disease, 829 Idiopathic calcinosis cutis. 528, 677 
blistering dermatoses, 459 angioma serpiginosum versus, 593 Scrub typhus. 288 

Sand flea, 451 Schildw disease (adranoleukodystrophy), Sculptra (poiy-L-lactic acid). 896 
Sandilies, 448 501,545-546 Scurvy, 481482 

leishmanlasis. 424 Schimmeipenning syndrome, 635 Scutulae, 299 
Sandfly fever, 402 Schistocytas, thrombotic thmmbocytopenlc Scytaiidium hyalinum, 306 
Sandworm, 436 purpura, 822 Sea anemone, seabather's eruption, 430 
San Joaquin valley fever, 297,314-316 Schistosome cercarial dermatitis, 432 Seabather's eruption, 430 
SAPHO syndrome, 204,240-241 Schistosomiasis, viscerai, 432433 Sea-blue histiocytosis, 720 
Saposin C activator protein. Gaucher's Schizophrenia, reduced methylnicotinate Seafoods; see also Fish 

disease, 536 flushing. 139 hemochromatosis and, 854 
Sarcodlna (class), 421-422 Schnitzler syndrome. 153, 824 urticaria, 150 
Sarcoidosis, 708-714 Schools, louse infestations, 447 Sealpox, 394 

acquired ichthyosis. 565566 Schopf-Schulz-Passame syndrome, 665 Seari ulcer; see Buruli ulcer 
alopecia, 710-71 1. 762 Schwannoma, 621 Seatworm infection; see Entembiasls 
Lofgren syndrome, 488,711 Schwannomin, 553 Sea urchins, injuries from, 431 
secondary syphllis versus, 359 Sciatic nerve injury, 66 Sea wasps. 430 
silica granuloma, 47 Scintigraphy, melanoma spread. 698 Seaweed dermatitis, 100, 431 

Sarcoptes scabei, 452 Scirrhous carcinoma, 629 Sebaceoma, 662 
Sarna lotion, 152 SCL6A19 gene, Hartnup's disease, 541 Sebaceous adenoma (adenoma sebaceum), 
Satellite metastases, melanoma, 697 SCL25A13 gene, citruilinemia, 541 662 
'Saucer right side up', tuberculoid leprosy, SCI-70 antibodies, sclemderma. 173 tuberous sciemsis, 551, 552 

345 Sclerae, osteogenesis imperfects. 517 Sebaceous carcinoma, 662463 
Sauna suits, for ichthyosas, 560 Scleredema, 186-187 Sebaceous duct, simple cyst, 679 
Sawtooth pattern, lichen planus, 221 diabetes mellltus, 186-187 Sebaceous epithelloma, 662 
Scabies, 452453: see also Hyperkeratotic sclerodenna versus, 174 Sebaceous glands, 10 

scabies Sclerema neonatorum, 490 andmgenetic alopecia. 755 
HTLV-1 infections, 416 Scleroatmphic syndrome of Huriaz, 577 origins, 8 
pediculosis corporis and, 447 Scleroderma, 171-175 Sebaceous hyperpiasla. 662 
~)mritus ani, 55 collagens, 12 basal cell carcinoma versus, 649 

Scabs; see C ~ s t s  Scleroderma-like reactions to taxanes, Sebaceous nevl, 661-663 
Scales, 17 132-133 Sebaceous trichofolliculoma, 671 

eczema, 77 Scierodermatomyosltis. 168 Sebaceous tumors, 661463 
psoriasls, 193 Scierodermatous changes, porphyria Sebastian syndrome, 829 
seborrheic dermatitis. 191 cutanea tarda, 523 Sebopsoriasls, 191,193 

Scalp Scierodermoid GVHD, 90 Seborrheic dermatitis, 191-193 
allergic contact dermatitis, 95-96 Scleromyxedema, 183-185 discoid lupus erythematosus versus, 158 
aplasia cutis congenfta. 572 nephrogenic iibmsing dermopathy intertrigo versus, 268 
cutis verticis gymta, 572 versus, 177 Langerhans cell hlstiocytosis versus, 
dermatitis, AEC syndrome, 571 scleroderma versus, 174 192,721,723 
discoid lupus erythematosus, 157, 158 Sclemslng hemangioma, 61 1 pellagra versus, 483 
dissecting cellulitis. 240, 244-245, 761 Sclerosing Ilpogranulomas, 492493: see pityriasis amiantacea, 774 
dysesthesia, 64 also Paraffinomas pityriasis rosea versus, 209 
5-fiuorouracii, 642 Sclerosing lymphangltis, 43 pruritus ani. 55 
foiilcular occlusion triad, 240 Sclerosing panniculitis, 489-490 psoriasis overlap, 191,193 
giant cell arteritis, 840 Sclerosing sweat duct carcinoma, 669 psoriasis versus, 192, 198 
hairs. 9, 749 Sclerotherapy, 699-900 tinea capitis versus, 300 
nodular neumdem~atitis, 56 Sclemtinia sclemtiomm (pink mt fungus), 33 tinea cruris venus, 303 
pediculosis capitis, 447 SCN9A gene, erythromelalgia. 81 6 tlnea versicolor versus, 313 
pmrigo, 58 Scolopendm spp. (centipedes), 444 Seborrheic keratosis. 637438 
pruritus, 56 Scopolamine, hydmcystomas, 665 actinic keratosis versus, 638, 642 
ringworm. 298-301 Scopulariopsis brevicaulis, 306-307 Secondary bejei. 366 
sarcoidosis, 710-711 Scorpions, 454455 Secondary cutaneous amyloidosis, 522 
seborrheic dermatitis, 191,192 Scotch tape, enterobiasis, 435 Secondary cutaneous CD30+ iage cell 

Scalp electrodes, neonatal hsrpes simplex, Scratching, 51 lymphoma, 738 
372 childhood atopic dermatitis, 70-71 Secondary cutaneous plasmacytoma. 742 

Scarlatiniform drug reactions, 117-1 18 lichen simplex chronicus. 58 Secondary hyperlipoprotelnemia, 534-536 
Scarlet fever, 259-260 Scratch marks; see also Excoriations Secondary impairments, naural leprosy, 347 

erysipelas versus, 260 abrasions, 17 Secondary lesions, 17-1 8 
Scars, 18 Screening Secondary lymphedema, 849 

acne vulgaris, 238 neurofibromatosis, 554 Secondary lymphoma cutis, 747 
burns. 21 phenylketonuria, 542 Secondary milia, 681 
from cryotherapy, 642 Scrofuloderma, 335 Secondary pinta, 366 
Ehlers-Danios syndromes, 513 Scrotal tongue. 800 Secondary syphilis, 356-359 
herpes zoster, 380 Scrotum Secondary systemic amyloidosis, 520 
keloid versus. 603 addicted scrotum syndrome, 55 Secondary transfer, vaccinia, 391 
pterygium unguls, 788 angiokeratoma, 590 Secondary yaws, 385 . 
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Second intention healing, 878 
Second tumon, nonmelanoma skin cancer. 

640 
Secretan syndrome, 850 
SED (standard erythema dose), UV light. 27 
Segmental colitis, 798 
Segmental distribution, genetic disorders. 

547 
Segmental neurofibromatosis, 547, 553 
Seidlmeyer syndrome, 833-834 
Seipin gens. 495 
Selective photothermolysis, laser treatment, 

889 
Selenium deficiency, 485 
Selenium sulfide 

tinee capitis, 300 
tinea vanicoior, 313 

Self-biting, 59 
Self-healing histiocytosis, congenital. 

72W721 
Self-healing juvenile cutaneous mucinosis, 

185 
Self-healing keratoacanthomas. 644445 
Self-healing papular mucinosis, 185-186 
Self-injury, 5940  
Senear-Usher syndrome. 464 
Senile angiomas, 595 
Senile purpura (solar purpura; actinic 

purpura), 30, 825 
Sennetsu fever, 290 
Sensory loss, Hansen's disease, 344-345, 

347 
Sensory mononeuropathies, 64 
Senter syndrome, 565 
Sentinel lymph node, melanoma, 698, 699 
Sepsis-related organ failure assessment 

score (SOFA soore), disseminated 
intravascuiar coagulation and. 826 

Septai pannicuiitis, 13, 488; see also 
Erythema nodosum 

Septic safe; see Desert sore 
SERCA2 (Darier gene product). 568 
Serine protease inhibitor Kazal-type 5 gene; 

see SPINKS gene 
Seroconversion syndrome, HIV infection, 

41 6 4 1  7 
Serofastness, latent syphilis, 363 
Serologic conversion. borreliosis, 292 
Serology 

coccidioidomycosis, 315316 
Hansen's disease, 344 
herpes simplex, 368 
syphilis, 353-354, 358, 359 

HIV infection and. 363 
after treatment, 363 

Serotonin, carcinoid, 632 
Serotonin antagonists, erythromelalgia, 816 
Serpiginous configuration of lesions, 19 
Semm amyioid A protein, 520 
Serum amyloid P, 519 
Serum sickness, from drugs, 117. 127 
Serum sickness-like drug reactions, 

126-127 
Serum sickness-llke illness, hepatitis 8,  

388 
Sesquiterpene iactone sensitivity, 99 

chronic actinic dermatitis, 38 
Severe combined immunodeficiency 

disease, 85-86 
Severe congenitai neutropenia, 810 
Sax-linked agammaglobuiinemia, 83-84 

Sexual abuse 
hullous pemphiioid versus. 486, 467 

(Fig.) 
genital warts and, 41 1 
lichen sclerosis versus, 227 
Trichomonas vaginalis. 422 

Sexual intercourse 
human papilloma virus, 408 
traumatic purpura. 828 

Sexually transmitted diseases; see also 
Chancroid; Genital warts 

granuloma inguinale as, 276 
herpes simplex, 367,370-372 
human herpesvirus-8, 387 
lymphogranuioma venereum as, 295 
pediculosis pubis as, 448 
staphylococcal foliiculitls as, 252 

Sexual partners, syphllis treatment, 363 
scary cells, 734 
Sczary preparation, mycosis fungoides, 730 
Szary syndrome, 216.734-735 
Shagreen plaques, tuberous sclerosis. 551 
Shale oil, 93 
Shave biopsies, 872-873 
Shaving 

laser hair removal, 893 
preoperative, 870 

Shaving lotion, contact dermatitis, 96 
Shawi sign, 167 
Sheep ked, 448 
Sheep pox (013,393,394 
Shelley multiple puncture technique, 406 
Shelley 'shoreline' nails, 784-785 
Shell nail syndrome, 782 
Sherpas, koilonychia, 783 
Shigellosis, 280 
Shin 

dermatitis. 96 
spots (diabetlc dermopathy), 540 

Shlngies: see Herpes zoster 
Shoe dermatitis, 96, 102 
'Shoreline' nails (Shelley), 784-785 
Short-contact anthralin treatment (SCAT). 

198 
Shouldering phenomenon, dysplastic nevus, 

693 
Shoulder pad sign, primary systemic 

amyloidosis, 520 
Siaiidosis, 538 
Sibine sfimulae (saddle-back caterpillar). 

445 
Sicca syndrome, 17&179 
Sickle-cell disease, hair, 578 
Siemens-1 syndmme (keratosis foilicuiaris 

spinuiosa decalvans), 580. 762 
Signs, 15 

hair, 20 
Silica granuioma. 4 W 7  
Silicone, 896 
Silicone gel-sheet, kaloid, 603 
Silicone granuloma, 46 
Silikon 1000, 896 
Silk, 101 
Siivadene, pemphigus vuigaris, 461 
Siiver, pigmentation. 126, 858 
Silver nitrate 

hand eczema, 80 
pemphigus vulgaris, 461 

Silver preparations, burns, 22 
Silver suifadiazine, pemphigus vuigaris, 461 
Simple sebaceous duct cyst, 679 

bimulidae, 4r 
Sindbis virus infection. 403 
Single arm advancamant flap. 880 (Fig.) 
Singlet oxygen, photodynamic therapy, 

885 
Sinus histiocytosis with massive 

lymphadenopathy, 747-748 
Sinusoidal hemangioma, 585 
Siphonaptera. 450451 
Sisaipho, 750 
Sister Mary Joseph nodule, 629 
Sixth disease, 387 
Sjogren-Larsson syndrome, 564 
Sjogren syndrome, 178-179 
Skin beetles. 449 
Skin arafts. 880481. 884 lFio.\ - 
Skin popplng; see Subcutaneous ~njectlons 
Sk~n Duncture. Behcet svndrome. 812 
Sk~n subst~tutes, 2; . 
Skln tags. 61041 1 
Skln testlng, see also Patch testlng 

dwg reactlons. 116 
Skln types 

nonmelafloma skln cancer, 640 
UV response, 28 

photoaglng, 29 
Skull X-ray 

ilpold protemosis, 537 
nevold basal cell carcinoma syndrome, 

651 
Sky-blue moons, hepatolentrcular 

degeneration, 543, 792 
Slapped chaek, 401 
Silt smears, Hansen's dlsease, 343-344 
Slow acetylators, sulfonamlde 

hypersensltlvlty syndrome, 110 
Small plaque parapsonasls, 207, 728 

pltyr~asls llchenoldes chronica versus, 
737 

Smallpox, 390391 
vacclnatlon. 390, 391 

atoo~c darmat~t~s as contraindlcatlon. 
73 

modifled varlola, 390 
Smell-to-medium-slzed congenltal nevocytlc 

new, 690-691 
Small-vessel vascul~tldes, 831436 

ANCA-posltlve, 838-840 
Smears; see also Tzanck smear 

enteroblasls, 434435 
sl~t smears. Hansen's drsease. 343-344 

Smo~e p Lrnes gen tsi wart tnerapy. 410 
Smoner's keratos s (patches). 800 
Smoking 

scleroderma. 174 
skln anlna. 29 - .. 
lhromboangiitls ob lerans, 842 

Smoloerina sjstemlc mastocvtosis, 617. 
Sl s 

Smooth atrophy, tongue. 360 
Smooth muscle, In skin, 12 
Smooth muscle hamartoma, congenltal, 

627428 
Smooth tongue, 802 
Snake b~te, 456 
Sneddon syndrome, 162, 817 
Sneddon-Wilklnson's d~sease, see 

Subcorneal pustular dematosrs 
Snuffles, early congenltal syphllls, 361 
Soaklng and smearing. 54 

atopio dermetltls,.74 
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Soap 

atopic dermatitis, 74, 75 
pruritus and, 51 
winter Itch, 54 

Socks, acrylic fiber, 43 
Sodium, conservation in sweating, 7 
Sodium antimony gluconate, leishmaniasis. 

425 
Sodium bicarbonate, local anesthetics, 871 
Sodium hydroxide, mycetoma microscopy, 

326 
Sodium morrhuate, 899 
Sodium slllcate, 91 
Sodlum stibogluconate, leishmaniasis, 425 
Sodium sulfacetamide 

acne vulgarls. 235 
rosacea, 248 

Sodium tetradecyl sulfate, 899 
foam, 899. 900 (Fig.) 

Sodoku, 285,286 
Soft chancre; see Chancroid 
Soft corns, 42 
Soft epidermal nevus: see Epidemlal nevus 
Soft schwannoma, 621 
Soft-tissue augmentation, 4748, 895497 
Son-tissue melanoma. 696 
Solar elastosis, 30 

histology, 31 
Solar elastotic bands, 30 
Solar erythema, 27-29 
Solar lentigo. 29, 686 
Solar pluritus (brachioradial pruritus), 36, 64 
Solar purpura (actinic purpura), 30, 825 
Solar urticaria, 36-37, 155 
Solenonychla, 788 
Soles of faet: see aiso entries beginning 

Palmoplantar ... ; entries beginning 
Plantar. .. 

callus, 41 
epldermis thickness, 1 
hyperkeratosis, pityriasls Nbra pilaris, 

710 - - 
juvenlle plantar dermatosis, 81 
malum perforans ped~s. 65-66 
nevl, 888 
nevold basal cell carclnoma syndrome, 

651 
DalmoDlantar eruotlons. recalcitrant 

204-205 
pitted keratolysis, 268 
plantar corns, 42 
plantar flbromatosis. 604 
punctate keratoses of the palms and 

soles, 212-213 
verrucous cysts, 681 

Solid carbon dloxide, 902 
Solid faclal edema, acne vulgaris, 239 
Solitary angiokeratoma, 590 
Solitary basal cell carclnoma in young 

oersons. 648 
Solttary cutanwus leiomyoma, 626 
Solltary cvllndmma, 666 
Solitary keratoacanthoma, 644 
Solitary mastocytoma. 615-616 
Solttaiy steatocystoma, 679 
Solltary tnchoepithelioma. 672 
Solvents, 93-94 
Somatostatin analogs, acromegaly. 500 
Soot, 93 
Sorblc acid, 111 
Soret band, ultrav~olet Ilght, 522 

Sore throat; see Pharyngitis 
South African genetic porphyria, 525 
South American blastomycosls, 320-321 
Southern tick-associated rash illness 

(STARI), 291 
Sowda, 440 
SOX10 gene. Waardenburg syndrome, 866 
Soybean oil, as Insect repellent, 442 
Spaghetti and meat balls appearance, 

Maiassezla fudur, 31 3 
Spandex, 102 
Spanish pine caterpillar, 444 
Spanish toxic oil syndrome, morphea 

profunda overlap, 171 
Sparganosis, 433-434 
Spastic diplegia, interferon a for 

hemangiomas, 594 
Specific serological antigen tests, syphilis. 

354 
Specimens 

leishmaniasis, 425 
onchocerciasis, 441 

Speckled lentiginous nevus (nevus spilus), 
581.685-686 

Spectra; see aiso Action spectra; Ultraviolet 
light 

absorption spectra, photosensitizers, 32 
Sperling disease, 760 
Spheroids, Ehlers-Danlos syndromes, 513 
Spherulocytosis, 492 . 
Sphingomyelin, Niemann-Plck disease, 536 
Sphygmomanometry, Bier spots. 819-820 
Spice allergy. 100 
Spicules, myeloma, 742 
Spider angloma, 587 
Spider bites, 455456 

pyoderma gangrenosum versus, 148 
Spider nevus, 587 
Spinal dysraphism, 622-623 

dermoid cysts, 678. 679 
Ilpomas, 623 

Spindle cell hemangioendothelioma, 599 
Spindle cell ilpoma. 625 
Spindle cell nevus, pigmented, 692 
Spine (celvlcal), brachioradial pruritus, 36, 64 
Spines, lichen spinulosus, 776 
SPINK5 gene, 766 

Netherton syndrome, 563 
Spiradenocylindrocarcinoma, 666 
Spiradanoma, 666 
Spirillum minor, rat-bite fever, 286 
Spirochetes, microscopy, 355 
Spironolactone 

for acne vulgaris, 236-237 
as antlandmgen. 502 
for hirsutism, 772 

Spih nevus, 691-692 
chromosomal aberrations, 697 
juvenile xanthogranuloma versus, 716 
recurrent, 689 

Splendore-Hoeppll phenomenon 
actinomycosls, 270 
zygomycosis, 328 

Splenectomy 
asplenia, purpura fulminans, 825 
dog bites, 281 
thrombocytopenic purpura, 821 

Split ends, hair, 766 
Split papules, secondaiy syphllls, 357 
Split skin preparations, chronic blistering 

dermatoses, 459 

Split thickness skin grafts, 880481. 884 
(Fig.) 

Sponges (sea), injuries from, 431 
Spongiosis 

eczema, 77 
pemphigus, 460 
psoriasis and, 197 

Spongiotic dermatitis, mycosls fungoides 
Venus, 730 

Spoon nails, 782-783 
Sporanox; see ltraconazole 
Sporothrix schencki;, 322 
Spomtrichins, 322 
Sporotrlchoid atyplcal mycobacteriosis. 

339 
SporotrlchosIs, 321423 
Spor020a (class), 421, 429 
Spots; see Macules 
Spotted fevers, 288-289 
Spotted lunulae, 791 
Sprays, cryotherapy, 642, 874 
Spun-glass halr, 765 
Squamatized basal layer, lichen planus, E21 
Squamous cell carclnoma, 652-654 

actinic keratosis versus, 642. 653 
arsenical keratoses, 640 
atyplcal flbroxanthoma versus, 613 
basal cell carcinoma versus. 649 
from bowenoid papulosis, 409 
epidenodysplasia vermciformis, 

411412,652 
epidenslysls bullosa, 559 
from erythroplasla of Queyrat, 657 
HIV infection, 418 
hypertrophic lichen planus and, 219. 220 
in situ; see Bowen's disease 
keratoacanthoma versus, 644, 653 
from leukoplakia, 804-805 
lichen sclerosus, 228 
Mohs micrographic surgery, 881-882 
nailbed, 792-793 
oral, 805-806 
radlatlon cancer, 40 
radlotherapy, 887 
scleroatrophic syndrome of Hurin, 577 

Squamous cells; see Keratinocytes 
Squamous papules, 15 
Staging 

melanoma, 697-698 
mycosis fungoidas, 728 

Stains: see also Microscopy 
amyloid. 519 
extramammary Paget's disease (EMPD), 

659 
melanocytes, 685 
nail plate, 791 
onychomycosis, 306 

Standard erythema dose, UV light, 27 
Standing cutaneous cones, surgery, 878 
Stanozolol 

hereditary angiaedema, 153 
sclerosing penniculltis, 490 

St Anthony's fire: see Erysipelas 
Staphylococcal folliculitis. 252 

HIV Infection, 41 7 
Staphylococcal scalded skin syndrome 

(SSSS). 256-257 
Staphylococcal scarlatina, 260 
Staphyiococcus (spp.), 251-259 

folliculitis decalvans, 760-761 
pityriasis amiantacea,.774 
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Staphylococcus aureus. 251-252 

ant~biotic resistance, acne vulqans, 236 - 
atopic dermatitis, 73, 76 
ecthyma, 259 
impetigo contagiosa, 255 
isotretinoin, 238 

Siaphylococcus epidermidis, millaria. 23 
Starch iodide test, Botox treatment for 

hyperhidrosis, 897 
Starfish, injuries from, 431 
STAR1 (southern tick-assoclated rash 

Illness), 291 
Stasis dermatitis, 845-846 
Stasis panniculitis, 489490 
Stasis purpura, 827 
Steatocystoma multiplex. 679-680 
Steatocystoma multiplex suppurativa. 679 
Steatocystoma simplex, 679 
Steely hair disease; see Menkes kinky hair 

syndrome 
Steinert syndrome, 670 
Stein-Leventhal syndrome; see Polycystic 

ovarian syndrome 
Stellate abscesses, lymph nodes, 295 
Stellate pseudoscars, 30 
S t m  cells 

epidermis, 2 
graft-venus-host disease. 89 . 
hematopoietlc; see also Hematopoietic 

stem cell transplantation 
hair follicles. 8 

Sterile pustular folllculiiis. 20S204 
Sternoclavtcular hv~erostosis. OalmoDiantar . , 

pustulo;ii+, 204 
Steroid($; see also Corticosterolds 

addicted scrotum Syndrome, 55 
atopic dermatitis, 75 

systemic, 76 
eosinophilia, 52 
hand eczema. 79 
lichen simplex chronicus, 58 
pruritus, 52 
sunburn and, 28 

Steroid acne, 137. 242 
Steroid sparing, pemphigus vulgaris. 461 
Steroid sulfatase deficiency, 560 
Sterol 27-hydroxyiase gene (CYP27A gene), 

cerebrotendinous xanthomatosis, 
535 

Stevens-Johnson syndrome, 140 
bullous drug reactions. 129-130 

HiV Infection, 131 
mycoplasma, 141 
roseola vaccinia Venus, 392 
vaccinia, 392 

Stewart-Bluefarb syndrome, 586 
Stewart-Treves syndrome (postmastectomy 

lymphangiosarcoma). 602, 630, 
849 

Stick tight flea, 450 
Sticky tape (Scotch tape), enterobiasis, 435 
Stiff skin syndrome, 174 
Stigmata: see also Malformatlon(s) 

atoplc dermatitis, 72-73 
Still's disease. 181 
Stinging nettle. 100 
Stingray injury, 456 
Stings 

Hymenoptera, 450 
jellyfish, 429-431 

Stippled nails, 766 

STKllRKBl tumor suppressor gent. 
Peutz-Jeghers syndrome, 857 

Stockings, pigmenting puFpura from, 830 
Stomatitis; see also Gingivostomatitis 

bovine papular, 393 
contact, 105-106; see also Dental 

fillings 
recurrent aphthous (aphthosis), 810-812 

Stomatitis nicotina, 800 
Stork bite, 582 
St Peter's fish, Stre~tococcus iniae, 263 
Stratum corneum, 2 

psoriasis, 197 
Stratum lucidum, 2 
Strawberry gums. Wegener granulomatosls. 

839 
Strawberry hemangiomas; see Infantile 

hemangiomas 
Strawbeny tongue, scarlet fever, 259 
Straw itch, 454 
Streptobacillus monilifonis, 285 
Streptococcal derived hyaluronic acid, 896 
Streptococcal infections, 259-263 

erythema nodosum, 488 
group 6.263 
impetigo contagiosa, 255,256 
intertrigo, 262 
POStinilammatoN lym~hedema, 849 
psoriasis. 194. 197, 199, 200 
toxic shock syndrome-like illness. 

257-258 
urticaria, 150 

Streptococcus asalactiae. 263 
Streptococcus miae, 263 
Streptococcus pneumon~ae, cellulitis, 264 
Streptomycin, allergy, 112 
Stress 

psoriasis, 197 
urticaria, 151 

Striae 
corticostemids, 137 
elastotlc, 517 

Striae distensae, 51 6-517 
Striae gravidarum. 516 
Striated muscle. in skin. 12 
Striated xanthomas. palmar, 531 
Striate keratodermas, 214-215 
Strlng of pearls conf~guratlon, childhood 

linear IgA disease. 477, 478 (Fig ) 
Stromelysin 1, photoaglng, 30-31 
Strongylo~dlasls, 436437 

purpura, 828 
Stuoco keratosls, 639 
Sturge-Weber syndrome, 583 
Subacute cutaneous lupus erythematosus. 

160 
drug-induced. 135, 160 
Sjiigren syndrome versus. 178 

Subacute migratory pannlculitis of Vilanova 
and Piiloi, 488 

Subclavian atherosclerosis. 842 
Subclinical genital herpes, 370 
Subclinical infection, human papilloma virus, 

403 
Subcomeal pustular dermatosis, 147. 203 
Subcomeal pustular dermatosis-like IgA 

dermatosls, 465-466 
Subcutaneous atrophy, lntramuscuiar 

injections of cortieosteroids. 137 
Subcutaneous emphysema. 43-44 

factltlous. 62 

Subcutaneous fat, 487; see also 
Pannicuiit~des 

Subcutaneous fat necrosis. 493-494 
erythema nodosum versus, 488,493 
of the newborn. 490491 

Subcutaneous granuloma annulare, 704 
Subcutaneous injections 

narcotic demopathy, 44 
tattooing, 45 

Subcutaneous juvenile xanthogranuloma, 
71 6 

Subcutaneous ieiomyosarcomas, 628 
Subcutaneous panniculitis-llke lymphoma, 

lupus erythematosus pannlculitls 
versus, 159-1 60 

Subcutaneous piexiform neurofibromas, 553 
Subcutaneous pseudosarcomatous 

fibromatosis, 612 
Subcutaneous sarcoidosis, 710 
Subcutaneous T-cell lymphoma, 739 
Subcutaneous tissue, 13 
SU~CLIICL ar s ~ t ~ r e s ,  872 
Suoep dermal cdcred n o o ~  e. 528-529 
Submucous fibrosis, oral, 610 
Subpapillary plexus, 12 
Subpolar lepromatous leprosy, 346 
Substance P, 51 
SubTenon steroid infusion, hemanglomas, 

594 
Subungual exostoses, 609. 792 
Subunauai olomanaloma. 597-598. 792 
~ubuniual  keratoacanthomas. 644 
Subunuual melanoma. 695,793 
~ubuniual  onychomycosls, 305 
Sudamina, 23 
Sudek syndrome, 65 
Sukhapakia (amhum), 607 
Suifaovnd~ne dermatltls hereet~formis, 476 
~ulfakalazine: dermatitis he&tiformis; 476 
Sulfated acid mucopoiysaccharides. 11 . . 
Sulfonamlde(s) 

acne vulgaris. 236 
burns, 22 
photosensitivity, 122 

Suifonamide hypersensitivity syndrome, 
118-119 

Sulfonyiureas, photosensitivity, 122 
Sulfur 

acne vulgaris, 235 
rosacea, 248 

Sulfur flakes, 483 
Sulfur granules, actinomycosis, 270 
Sulfuric acid, bums, 91 
Sulfur mustard gas. 92. 93 (Fig.) 
Summertime actinic lichenold eruption, 

223-224 
Sun avoidance 

epidermodysplasla verruclfomis, 412 
erythropoietic protoporphyria, 526 
nonmelanoma sk~n cancer and, 641 

Sunbed-lnduced pseudoporphyna, 122 
Sunbed-lnduced tanning, 28 
Sunburn, 21, 27-29 

basal cell carcinoma after 
Immunosuppression, 649 

drug phototoxiclty, 121 
prevention, 28-29 
uitrav~olet recall-like phenomenon, drug 

exanthems, 117 
Sunburn lent~go, 686 
Sunflower seed oil, 485 
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Sun protection factor (SPF), 28 Sweet syndrome, 145-146 
Sunscreens, 28-29 erythema nodosum, 488 

allergy. 109 urticaria1 vasculitis versus, 834 Tabanidae, 448 
herpes simplex prevention. 142 Swimmer's itch, 432 Tabes dorsalis, 360 
on melanoma risk, 694 Swimming pool granuloma, 339-340 Tache noir, Mediterranean spotted fever, 
nonmelanoma skin cancer and. 641 Swiss-type thymic dyspiasla. 85 289 
for polymorphous light eruption, 34-35 Sycosis, herpetic. 369 Tacmlimus 
porphyria cutanea tarda. 524 Sycosis vulgaris, 252 addicted scrotum syndrome, 55 
msacea, 247 tinea barbae versus. 252.301 etopic dermatitis, 75 
UVA, 29 Symblephamn, cicatricial pemphlgoid, ichthyosls llnearis circumfiexa, 563 
for vitiligo, 862 472 lichen sclemsus, 228 

Superabsorbent gel, napkin dermatitis, 80 Symmetrical dyschmmatosis of the oral lichen planus, 221 
Superantigens, Staphylococcus aureus and extremities, 855456 for vitiligo, 862 

etopic dermatitis, 73 Sympatheotomy Taenia sollum. 433 
Superficial hasal cell carcinoma, 647 for hyperhidrosls, 778 Tag, cutaneous, 610-611 
Superficial glossitis, syphilis versus. 360 Raynaud's phenomenon, 816 Takehara's disease. 809 
Superficial granulomatous pyoderma, 147 Syndrome of Inappropriate antidiuretic Takeyasu erteritls, 841 
Superficial lymphatic malformation, 586-587 hormone secretion, disseminated 'Take', smallpox vaccination. 391 
Superficially spreading melanoma, 695 herpes zoster, 383 Talcum granulomas. 47 
Superficial multicentric basal cell carcinoma, Synthetic braided sutures, 871 Talcum powder, for fiberglass dermatitis, 92 

647 Synthetic fillers, 896-897 Talon noir [black heel), 43 
Superficial muscuidr aponeumtic system, Synthetic resin dermatitis, 107 Tampons, toxic shock syndrome, 258 

12 Synthetic waxes, chloracne, 93 Tanapox, human, 394 
Superficial mycoses, 297 Syphilids, 356, 357: see also Macular Tangier's disease, 535-536 
Superficial peels. 901-902 syphilid Tanning 
Superficial pustular folllculitis, 252 tertiary, 359 canthaxanthin simulating, 860 
Superficiai second-degree bums, 21 Syphilis, 353-364: see also Condyiomata delayed, 28 
Superficial thrombophlebitis, 826427 lata; Gummata; Macular syphilid Tape stripping, patch testing, fixed drug 
Super-pulsad carbon dioxide lasers, alopecia, 358, 757 reactions, 127 

893-894 chancroid and. 275 Tapewolms. 433434 
Support groups, gluten-free diet, 476 crusts, 17 Tar(s) 
Suppositories, imiquimod, 410 genital herpes versus, 375 atopic dermatitis, 76 
Suppresslve therapy, genital herpes. granuloma ingulnale Venus, 276 bums fmm, 22 

371-372 lymphogranuloma venereum versus, melanosis, 858 
Suppressor cell mycosis fungoldes. 730 295 phototoxic dermatosis, 32 
Suppurative folllculitis, pyoderma Notth American blastomycosis versus, products. 93 

gangrenosum, 148 320 psoriasis, 198, 199 
Suprebasal clefts, Darler's disease, 568 psoriasis versus, 197,198 Tarantulas, 456 
Suramin. Rhodesian trypanosomiasis, 429 sarcoidosis versus, 713 Tarazotene, acne vulgaris, 235 
Surgery, 869-887; see also Mohs Syphilis (endemlc), 365-366 Target lesions, erythema multiforme, 140 

micrographic surgery Syphilitic pemphigus. 361 Targetaid hemosidemtic hemangloma, 595 
acne vulgaris, 238 Syringadenoma papillifewm, 668 Targetoid lesions, pemphigoic gestationis, 
acromegaly, 500 in nevus sebaceus, 681,668 469 
genital warts. 41 0 Syrlngeal acrokeratodena, acquired Targretin (bexarotene), mycosis fungoides, 
giant pigmented nevus, 690 aquagenic, 215 732-733 
hidradenitis suppuratlva. 244 Syringocystadenoma papillifewm; see TAR syndrome, 583 
for hyperhidrosis. 778 Syringadenoma papilliferum Tattoos, 45 
ingrown nail, 789 Syringofibroadenoma, 668-669 cadmium, 45 
leprosy nerve involvement, 351-352 Syringoid carcinoma. 669 laser treatment. 45. 891-892. 893 (Fig.) 
pamtid glands, Frey syndrome, 777 Syringolymphoid hyperplasla, 730 sarcoidosis in, 710 
rhlnophyma, 248 Syrlngomas, 663-664 u'nc, 126 
varicose veins. 900. 901 (Fig.) Syringomyeiia, 67 Taxanes, scleroderma-like reactions, 
vltlllgo, 862 Syringosquamous mstaplasia, 780 132-1 33 
warts, 407 Syringotropic cutaneous T-cell lymphoma, Tazarotene 
white petrolatum for healing, 112 724.730 halld eczema, 80 
xanthelasma palpebrarum, 532 Systemic amyloidoses, 51 9-522 psoriasis, 198 

Surgical emphysema; see Subcutaneous Systemic candidlasis, 310-31 1 T-cell(s); see also T-helper cells 
emphysema Systemic contact dermatitis, 94, 11 1 alopecia areata, 750, 751 

Sutton's disease (major ephthous ulcer), Systemic lupus erythematosus, 158, CDB+. Rxed drug reactions, 127 
81 0, 81 2 161-166 deficiencies, 85 

Sutton nevus, 689-690 epldermolysis builosa acquisita versus. psoriasis, 197 
Sutures. 871.472 473 Sezary syndrome, 216 
Sweet, 7: see also Hypohidrosis false-positlve syphilis serology. 354 T-cell lymphomas. 16 (Fig.), 727-740 

atopic dermatitis, 71 iivedo reticuleris and, 163. 164, 817 drug-induced pseudolymphoma versus, 
colored, 779 Mycobacterium marinum, 340 (Fig.) 120 
millaria, 23 photosensitivity. 33, 3 4 3 5  follicular mucinosisand, 188 
ochmnosls. 542 subacute cutaneous lupus HIV infection, 418 

Sweat glands, 6-7; see also Mlllaria erythematosus, 16U T-cell receptor CD3 complex, deficiency, 85 
disorders, 777-781 Systemic mastoc~osis, 615, 616417 TCOFl (treacle) gene. 577 
origins, 1. 8 associated hematologic disorder, 617 Tear gas dermatitis, 92 
tumors, 663470 Systemic sarcoidosls, 711-712 Tea tree oil, dermatitis, 9? 
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congenital elythropoietic porphyria, 526 
herpes zoster, 381 
Hutchinson's, 362 
hypohidrotic ectodermai dysplasia. 571 
incontinentia pigmenti, 548 
minocycline pigmentation, 126 
scurvy, 481 
tuberous sclerosis, 552 

Telangiectasia, 586-589, 843-844; see also 
Hereditary hemorrhagic 
telangiectasia 

ataxia-teiangiectasia, 555 
corticosteroids. 136 
cutis marmorata teiangiectatica 

congenita, 582 
photoaging, 30 
photodistributed, drug reactions, 122 
purpura annuiaris telangiectodes, 829 
spider angioma, 587 
veins. 899-901 

Telangiectasia macularis eruptiva perstans, 
12, 616 

Teiangiectatic matting. 900 
Teianglectatic warts. 589 
Telogen effluvium, 9, 752-753 

androgenetic alopecia In women and, 
756 

Telogen hairs, 749 
Telogen phase. hair follicles, 9, 10 (Fig.) 
Teloptosis, 749 
Temperature-sensitive oculocutaneous 

albinism, 864 
Templeton si<in tags, 61 0-61 1 
Temporal arteritis, 840-841 
Tendons, xanthoma tendinosum, 531 
Tendon sheath, giant cell tumor, 607 
Tennis toe, 41 (Fig.) 
Tension vectors, skin flaps. 878 
Tent sign, pilomatricoma, 670 
Teratoma, 628 
Terbinafine, 298 

adverse effects, 307 
feet and hands, fungal infections, 305 
onychomycosis, 306 
tinea capitis. 300 
tinea corporis, 302 
tinea versicoior, 314 

Terminal deoxynucieotidyi transferase- 
mediated deoxyulidine 
triphosphate-blotin nick end 
labeling method, 12 

Teninal differentiation, keratlnocytes, 3 
Terminal hairs, 749 
Tenlnai ileitis, 798 
Termite carcasses, mites and, 454 
Terry nails, 785 
Tertiary cutaneous syphilis, 35~3360 
Tertiary pinta, 366 
Tertiary yaws, 365 
Testes 

carcinoma, basal cell carcinoma and, 
649 

X-linked ichthyosis, 561 
Testosterone 

congenital adrenogenital syndrome, 502 
llchen sclerosus. 22E229 
virilizing tumors, acne vulgaris, 233 
women, 771,772 

Tetracycline 
acne wlgaris, 235 

,,,,,,, pemphigoid, ,,, Thyroglossa. ,,,. ,,,.,, 
pemphigus vulgaris, 462 Thyroid; see also Hyperthyroidism; 
pityrosporum follicuiitis, 314 Hypothyroidism 
rosacea, 248 urticaria, 151 
teeth, minocycline pigmentation versus. Thyroid acropachy, 504 

126 Thvroid autoantibodies. urticaria. 504 
Tetramethylthiuram dlsuiflde, 106 
Texier disease, 123 
Thl ceiis, mycosls fungoides, 730 
Th2 celis 

atoptc dermatltls, 73, 74 
leprosy, 348 
mycosis lungoldes. 730 
Sezary syndrome. 735 

Thaildomlde 
actlnlc prurlgo, 35 
Behqet syndrome. 813 
erythema nodosum ieprosum, 352 
prungo nodularis, 59 
recurrent aphthous stomatitls, 811 
sarcoldosls, 713 

Thaumetopoea prtyocamria. 444 
Thaumetopoea pmcessronea (European 

processionary caterpliiar). 445 
T-helper cells 

atoplc dermatitis, 73 
HiV infection. 416 
T-helper 1 celis, mycosls fungoides, 730 
T-helper 2 cells 

atopic dermatitis, 73, 74 
leprosy. 348 
mycosis fungoides, 730 
Sezary syndrome, 735 

warts in HiV infection, 412 
Thermal burns, 21-23 
Thermal eiastosis, 24 
Thermal relaxation time, laser treatment, 

889-891 
Thiabendazole, creeping eruption, 436 
Thiamine deficiency, 480 
Thimerosal, 94, 104 

plroxlcam pnolosens!l!v~ty, 121 
Th "-laver rap d-"se epc~taneo-s test 

(TRUE test), 95 
Thiopurine methyitransferase, azathioprine 

dosage. pemphigus vulgaris. 461 
Thioridazine, pigmentation, 126 
Thiuram, 106 
ill and IV pharyngeal pouch syndrome, 85 
Thromboangiitls Obliterans, 842 
Thrornbocvtooenia 

Thyrold carcinoma, iamlllal medullary. 522 
Thyroid pemxidase antlbodles, 503 
Thyroid stimulating hornlone, antlbod~es. 

Graves' disease, 504-505 
Tick blte granulomata, 452 
Tick btte pyrexla, 452 
r ick paraiys~s, 452 
Tlcks, 451452 

d~sease preventlon, 442443 
ehrllchiosis, 290 
Franclsella tularensrs. 287 
Lyme disease, 292 

bltes, 291 
prevention, 292-293 

Rocky Mountaln spotted fever, 289 
Ticlopldlne. s~de-effects, 821 
TIE-2 endotheilal gene, 585 
Tiiapla. Streptococcus inlae, 263 
Tinea, 297 

impetigo versus, 256 
seborrheic dermatitis versus, 192 

Tinea amiantacea. 774 
Tinea barbae, 301 

sycosis vulgaris versus. 252, 301 
Tinea capitis, 298-301 
Tinea circinata; see Tinea corporis 
Tinea corporis. 302303 

pityriasis rosea versus, 209 
Tinea cruris, 303 
Tinea faciei, 301-302 
Tinea giadiatorum, 302 
Tinea imbrlcata, 303 
Tinea incognito. 303 
Tinea nigra, 311-312 
Tinea pedis, 303-304 
Tinea sycosis; see Tinea barbae 
Tinea unguium; see Onychomycosis 
Tinea versicoior, 313 

pityriasls rosea versus, 209 
vitiliqo versus. 861 . 

Tissue transglutaminase, antibodles. 
dermattt~s herpetiformis, 475 

Titanium, 92 
skin discoloration, 859 
tattoos. 45 

erytnems lnlect osjm, 401 Txaconol, contcoslero a a ergy lest ng, 112 
hemanq oma w.ln idasabacn-Men It ThFRSFl A ( t~mor  necros~s faclor receotor 

syndrome), 596,597, 826 
Thrombocytopenic purpura, 820-822 
Thrombophlebitls 

superftc~ai, 826-827 
venous insufficlency ulceratlon. 846 

Thrombosis 
capillary aneurysms, 588 
deep venous, 826 

superf~clal thrombophlebltls and, 827 
Ki~nefelter svndrome. 549 

associated periodic syndrome) 
gene. 149 

TNMB staglng. mycosls f-ngo:des. 728 
Toasleo sk n synorome, 24-25 
Toe web infect on. Gram-neqal ve. 272 
Tokelau, tlnea imbricata, 303 
Toker ceiis, 658 
Tongue, see also Geographic tongue 

black halry, 801-802 
eruotlve iintlual oaolllitls. 802 

systemic lupus erythematosus, 162 fissured, 800 
Thrombotic thrombocvto~enlc ouroura, 822 want cell arterttls. 840 . . 
Thrush; see ~andid ia i is  ipoid proteinosis, 537 
Thymic dysplasia with normal oral hairy ieukopiakia. 385 

immunoglobullns, 85 osseous choristoma. 808 
Thymic hypoplasia, 85 primary systemic amyioidosis. 519 
Thymoma with immunodeficiency, 86 scarlet fever, 259 
Thymus, ataxia-teiangiectasia, 555 smooth. 802 - 
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Tongue (cont'd) "%;yanspiantatlon; see also Bone mamw, Trichobezoar. 757 
syphilis, 358 transplantation Trichoblastoma, 673 

gummata. 360 fat, autologous, 895 in nevus sebaceus. 661, 673 
Tonics, argyria, 858 hair, andrOgenetlc alopecia, 755 Trichodiscoma, 674-675 
Tonofiiaments, 24, 4 (Fig.) hematopoietic stem cells Trichodynia, teiogen effluvium, 752-753 
Tonsiliectorny, streptococcal infections, Hunter syndrome. 544 Trichodysplasia, viral-associated, 415 

psoriasis, 199 sarcoldosis, 713 Trichoepitheliomas, 15 (Fig.), 672-673 
'Top heavy' infiltrate, cutaneous lymphoid liver generalized, 578 

hyperpiasia, 726 Langerhans cell histiocytosis, 723 Trichofoliiculoma, 671 
Tophi, gout. 546 primary biliar), cirrhosis. 53 Trichography, 753 

rheumatoid nodules versus, 180 renal, nails, 784 Trichomonas vaginalis, 422 
Topical anesthetics, 871; see also EMLA skin. 878-881. 884 (Fig.) pruritus vulvae, 56 

cream viral-associated trichodysplasia, 415 Trichomycosis axlllaris. 267. 773 
Topical corticosteroids, adverse reactions, warts, 41 2-41 3 Trichophyfon mentagrophytes, 300,302.304 

1361 37 Transposition flaps, 878, 883 (Flg.) onychomycosis. 305-306 
Topical drug contact dermatitis, 111-113 Trauma Trichophyton rubrum, 297,302,303 
TORCH syndrome, 429 ecchymoses. 820 onychomycosis, 305 
Torus palatinus, 800 Ehlers-Danlos syndromes, 513 Trichophyton tonsurans, 298,300, 301 
Toscana virus infection. 402 epldermoid cyst, 676 Trichophyfon vermcosum, 300 
Tosylamidelformaldehyde resin, 108 fat necrosis, 492 Trichophyton violaceurn, 298 
Touralne-Solente-Goie syndrome. 572 ulcers, chancroid versus, 275 Tricho-rhino-phaiangeei syndrome, 578 
Touton giant cells Traumatlc anserine foiiicuiosls, 775 Trichonhexis invaginata, 766-767 

dermatofibroma, 61 1 Traumatic asphyxia, 44 Trichorrhexis nodosa, 766 
juvenile xanthogranuloma. 71 6 Traumatic calclnosis, 527 Trichoschlsis, 575, 766 

Toxic epidermal necrolysis, 140, 141 Traumatic insemination, bedbugs. 446 Trichosporon spp., piedra, 312 
bulious drug reactions, 129-130 Traumatic neuroma, 620 Trichosporosls. 312-313 

HIV infection, 131 Traumatic panniculitis, 492 Trichostasis spinulosa, 768-769 
familial benign chronic pemphigus Traumatic purpura, 827-828 Trichothiodystrophy, 575 

versus, 560 Treacher Collins syndrome, 577 Trichotiiiomania. 62-63, 756-757 
staphylococcal scalded skin syndrome Trees alopecia areata versus. 63, 751. 757 

versus, 257 dermatitis, 99 teiogen effiuvlum versus, 753 
Toxicodendrun sensitivity, 97-98 sunburn pmtectlon, 28 tlnea capitis versus, 300 

I 
atopic dermatitis, 73 Trematodes, 432434 Trichrome tinea versicolor, 313 (Fig.) 

impetigo versus, 256 Trench fever, 283, 447448 Trichrome vitiiigo, 860 
Toxic porphyria cutanea tarda, 524 Trench foot, 26 Tricyclic antidepressants, zoster-associated 
Toxic pustuloderma. 124-125 Trench mouth, 809 

I 
paln. 382 

Toxic shock syndrme, 257-258 Treponemapailldurn, 353. 355 Trigeminal trophic lesions, 65, 66 (Fig.) 
Toxin-mediated perianal erylhema, Treponematoses, 353-366 Trilume (Kligman's formula), meiasma, 855 

recurrent, 258 non-vanereal, 364368 Trimeric high-affinity igE receptor, atopic 
Toxoplasma gondii, 429 Tretinoin dermatitis, 73, 74 
Toxoplasmosls, 429 acne vulgaris, 234 Trimethoprim, acne vulgaris, 236 
Trabecuiar carcinoma, 660-661 melasma, 855 Trimethoprim-suifamethoxazole 
Trachyonychia: see Twenty-nail dystrophy rosacea, 248 acne vulgaris, 236 
Traction alopecia, 761 Triemcinoione drug reactions 

teiogen effluvium versus, 753 hand eczema, 79 HJV infection, 131 
Tram tracks, Sturge-Weber syndrome, 583 intraiesional injection rates, 11 5 
Transcobalamln II deficiency. 481 acne keloidalis, 243 pediculosis. 447 
Transdermal patches, 11 1 alopecia areata, 751 swimming pool granuloma, 339 
Transepidermai water loss (TEWL), atopic keloid, 603 Wegener granulomatosis, 839 

dermatitis, 74 lichen simplex chronicus, 58 Trimethopnm/sulfamethoxazole, 
Transferrin saturation, hemochromatosis. lupus etqihematosus, 164 endocarditis prophylaxis. 870 

854 necmbiosis llpoidica. 539 Fable) 
Transforming growth factor p psoriasis, 198 Trimethylamine, 779 

on collagens, 509 psoriatic nails. 782 Triparanol, hair, 763 
keioid, 603 Triangular alopecia, congenital, 757 Tripe palms, 506, 507 (Fig.), 631 

Transforming growth factor B receptor, Trlatome reduviid bug; see Reduviid bug Triple response, nevus anemicus. 582 
hereditary hemorrhagic Triazoles, 297-298 Tripneustes (sea urchin), injuries from, 431 
telangiectasia, 645 Trichilemmal carcinoma. 674 TRKA gene, congenital insensitivity to pain 

Transient acanthoiytlc dmatosis, 459. Trichilemmal cyst (pllar cyst), 677 with anhidrosis, 67 
478 cyiindroma versus, 667 Trombiculid mites. 453454 

Transient builous demlolysis of the proliferating, 678 scrub typhus, 288 
newborn, 558 Trichilemmoma, 673-674 Trombonist's wart, 808 

Transient erylhroporphyria of infancy, Trichineiie spiralis. 441442 Tropical acne, 241 
526527 Trichinosis, 441-442 Tropical anhidrotic asthenia, 24 

Transient neonatal pustular melanosis, Trichloroacetic acid Tropical dyschromic lichenoid disorders, 
856-857 genital warts. 410 223-224 

Transitory benign plaques of the tongue; medium depth peels, 902 Tropical Immersion foot, 27 
see Geographic tongue molluscum contagiosurn. 396 Tropical phagedena. 266-267 

Transmissibility supetticial peeis. 902 Tropical spastic paraparesis, 415 
atopic dermatitis, 74 Trichloroethylene, 94 Troplcal swelling: see Loaiasis 
Hensen's disease, 343 Trichoadenoma, 675 Tropical ulcer. 266267 . 
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TRP-1 gene, oculocutaneous albinism 3, 

864-865 
TRPS1 gene, 578 
Trumpeter's wart, 808 
Trumpet nails. 788-789 
Trunk, allergic contact dermatitis, 96 
Trypanosomlasls 

American, 428,429,446 
human, 428-429 

Tryptase, mastocytosls, 617 
TSCx genes, tuberous sclerosis. 552 
TSEB therapy, mycosls fungoides, 732 
Tsetse files, 428-429 
Tsutsugamushi fever, 288 
Tubercuilds. 333, 336338 

erythema lnduratum as, 489 
Tuberculin testlng, 333 

nodular vasculitis versus erythema 
Induratum. 489 

Tuberculoid leprosy, 344, 345,348 
histology, 349 

Tuberculosls. 333-338; see a60 
Mycobacterium tuberculosis 

erythema nodosum, 488 
muiticentric retlcuiohisriocytosis and, 719 
North American biastomycosls veEus, 320 
tropical ulcer versus, 267 

Tuberculosls cutis lichenoldes. 337 
Tuberculosls cutis orinclalis, 335 
Tuberculosls fistulosa subcutanea. 335 
Tuberculosls vermcosa cutls, 334-335 
Tuberculous cellulltis, 336 
Tuberculous chancre. 334 
Tuberln, 552 
Tuberoeruptive xanthomas, 532 
Tuberous sclerosis, 551-552, 608 

loss of heterozygosity, 547 
Tuberous xanthomas, 530-531 
Tubular apocrine adenoma, 668 
Tufted angloma, 596 
Tufted follicuiltls, 761 
Tularemia, 286287 

prevantlon, 442-443 
Tulip fingers, 99 
Tumbu fly, 449 
Tumescent anesthesia 

endovenous ablation, 900 
Ilposuction, 901 

Tumid lupus erythematosus, 159, 187 
Jessnets infiltrate versus. 726 

Tumor(s), 16 
hair folllclas, 670-676 
nailbeds. 791.792-793 
narrow hole extrusion, 873, 874 (Fig.) 
oral cavity, 804-808; see also specific 

fumors 
sebaceous, 661463 
sweat glands, 663-670 
tuberous sclerosis, 552 
vascular, 593-602 
virlllzing, acne vulgaris, 233 

Tumoral calcinosis, 529 
renal failure, 528 

Tumor alopecia, 762 
Tumor infiltrating lymphocytes, mycosis 

fungoides, 730 
Tumor necrosis factor a 

blockers 
psoriasls, 196,200 
small-vessel vasculitls. 832 

sarcoldosls, 712 
Tumor necrosis factor receptor associated 

periodic syndrome VRAPS), 149 
Tumor stage mycosis fungoides, 728 
Tumor suppressor gene, tuberous sclerosis, 

loss of heterozygosity, 547 
TUNEL method. 12 
Tungiasls, 451 
Turkey gnat, 448 
Turner syndrome, 550 
Turpentine. 100 
Tussock moth, 444 
24-hour urine free cortisol test, Cushing 

syndrome. 500 
Twenty-nail dystrophy, 781,783 

of childhood, 218 
Twisted hair;. 764-765 
Tylosls; see Palmoplantar keratoderma 
Tylosis esophageal cancer g e n e 2 3  
Tyndali effect, 19 

Ulcerogiandular syndrome, sporotrichosis 
as, 322 

Uiceroglanduiar tularemla, 286 
Ulerythema ophryogenes (keratosls pilarls 

atrophlcans facial), 579, 762 
Ulnar bands, acrodemlatltls chronlca 

atrophlcans, 293 
Ultraviolet light, 27-28 

disseminated superficial actinic 
porokeratosls, 567 

etythropoletlc protoporphyria. 526 
iichen planus actlnicus, 224 
mycosls fungoldes, 732 
nonmelanoma skin cancer, 640-641 
orolablal herpes, 368 
photosensitivity drug reactions, 121 
pityriasis msea, 209 
porphyrias and. 522 
psoriasls, 194. 199 
skin examination, 18 

Type II complex reglonal pain syndrome. 65 squamous cell carcinoma, 652a54 
Type A syndrome, acanthosls nlgrlcans, 507 systemic lupus erythematosus, 163 
Tvoe B svndrome. acanthosis niiricans. 507 for vitiliao. 862 
~ y p e  C l;mphomatold papulos~<738 
Typhoidal type tularemia, 286 
Typhoid fever, 280 
Typhus. 287-286 

Rocky Mountaln spotted fever versus, 
288 

Tyroslnemia 11, 543 
Tyrosine-related proteln 1 FRP-1) gene, 

oculocutaneous alblnlsm 3, 
864-865 

Tyson glands. 10 
Tzanck smear 

herpes s~mplex, 367 
herpes zoster, 383 
immunosuppression, 374 - 

uy,y duckling sign, neb,, 
Uhthoff phenomenon, 712 
Ulcer(s), 18 

aphthous, 810, 812 
herpes slmplex versus, 375 
Secondw syphilis versus, 359 

chromates, 104 
dermatomyos~tis, 168 
diabetes melirtus. 540 
genital 

fixed drug reactions, 127 
herpes, 371 
Infectious mononucleos~s, 385 

lip, drugs, 129. 797 
lower limb, 845-848 

systemic lupus erythematosus, 162 
Meleney gangrene, 269-270 
polyartentls nodosa, 837 
postencephalltlc trophic, 65 
pressure ulcers, 42-43 
radlation, 40 
rheumatoid vasculltls, 180 (Flg.) 
sclemtherapy agents. 900 
trauma, chancro~d versus. 275 
tropical, 266-267 
tuberculous, metastatic, 336 

Ulcerat~ve iichen planus, 219-220 
orat 218, 219 

Ulcerative sarco~dos~s. 710 

" 
Ultraviolet recall-like phenomenon, drug 

exanthems. 117 
Umbll~cated papules, disseminated 

coccld~oldomycosa. 315 
Umblllcus, ailerglc contact dermatltls, 96 
Unananasls. 435 
Uncombable hair syndrome, 765 
Underrnin~ng burrowlng ulcers, chron~c. 

269-270 
Undlfferentlated connective tissue dlsease, 

177 
Undressing, for examination, 19 
Undulant fever, 287 
Unouls Incarnatus. 789 - 
Jn~lateral larcrolnorac c exantnem, 400-401 
Jnllararal nero d tclanq eclas a. 589. 844 
United States of ~merica. Hensen's disease, 

343 
Universal anglomatosls, 589 
Universal precautions. contact urticaria. 114 
Unna boots, sclerosing panniculltis, 490 
Unna-Thost keratoderma, 213 
Upper horizontal network [subpaplllary 

plexus). 12 
Urbach-Wiethe dlsease. 537-536 
Urban type Old World ielshmaniasis, 423 
Urea preparations. winter itch. 54 
Uremic pruritus, 52-53 
Urethra. 5-fluorouracil, condylomata 

acuminata, 410 
Urethritis, 202 

genital herpes. 371 
Tnchomonas vaginalis, 422 

Urine 
aikaptonuria. 542 
carclnoid, 632 
Hurler syndrome, 544 
phenylketonuria, 542 
porphyria cutanea tarda, 524 

Uroporphyrinogen decarboxylase deficiency, 
524 

Urticaria. 14G-156: see also Contact 
urticaria 

atopy, 73 
from drugs, 120, 150 
onions, 99 
solar, 36-37, 155 



Urticaria (cont W c o s e  veins, 846,899-90ij 
thyroid autoantibodles, 504 Variegate porphyria. 525 
treatment, 152 Variola major; see Smallpox 
urticarial vasculitis versus. 834 Variola minor. 390 

'Urticarial erythema multiforme', 130 
Urticaria1 fevw, 433 
Urticarial vasculltis, 8341535 
Urticaria plgmentosa, 616 
Urushlol, 98 
Uta (New World leishmanlas~s), 423425 
Uvelttc phase, Vogt-Koyanagi-Harada 

syndrome. 863 
Uveoparotld fever, 712 
UV Ilght; see Ultravloiet light 

Vanola slne eruptio, 390 
Vascular alopecia, 757 
Vascular anomalles. 581402 
Vascular disease, pseudoxanthoma 

Vaccination 
human papilloma virus, 41 1 
leprosy, 352 
measles, 400 
smallpox, 390, 391 

atopic dermatitis as contraindication. 
73 

modified variola, 390 
thimerosal allergy, 104 

Vaccines 
hepatitis B virus, 388 
melanoma, 699 
Neisseria meningifidis, 279 
smallpox. 391 
varicella. 377378 

on herpes zoster incldence. 379 
immunocompromise and, 378 

Vaccinia, 391-392 
atopy. 73 

Vacclnla aanorenosum. 392 - - 
Vacclnla necrosum, 392 
Vacuum-assisted delivew, neonatal herpes 

simplex, 372 
Vagabond's disease, 447448 
Vaainitis - 

Candida glabrata, 309 
Tnchomonas vaainalis. 422 - 

Valacyclovir 
cold sores, 368 
herpes zoster, 381 

Valley fever, 297, 314-316 
Valomlc acid. 118 

blotlnldase deficiency, 483 
fetal valproate svndrome. 770 

Valves, pelfclratlng &ins, 846 
Van Allen-Myhre syndrome, 573 
Vancomycln 

endocardltls prophylax~s, 870 (Table]. 
871 (Table) 

llnear IgA bullous dermatosls, 135 
red man syndrome. 11 6,120 

Van der Woude syndrome. 577 
Vanlllism. 100, 454 
Van Lohulzen syndrome, see Cutls 

marmorata telangiectatlca 
congenlta 

Vancella, 376-379 
smallpox versus, 390 
vacclne, 377-378 

on herpes zoster Incldence, 379 
lmmunocomoromlse and. 378 

elasticum, 51 1 
Vascular endotheliill growth factor, bacillary 

anglomatos~s, 283 
Vascular lelomyoma, 627 
Vascular leslons, laser treatment, 890-891, 

893 
Vascular malformatlons, 581-587 

hereditary hemorrhag~c telanglectasla, 
844-845 

Vascular occlus~ve disorders, 820 
Vascular spider, 587 
Vascular stlgmata, atoplc dermatltls, 72-73 
Vasculature, denls, 12 
Vasculitls, 831447 

drug-Induced, 126-127 
hepatitls C virus, 388 
leukocytoclast~c, 831-833 

Waldenstrom benign 
hypergammaglobul~nemic 
purpura, 823 

nodular. 489 
papuionecmt~c tuberculid, 337 
rheumatoid, 180 
Slooren svndmme. 178 . -  . 
uftlcarla versus, 151 
vessel-based lobular Dannlcul~tts, 

469490 
Vasod~lators 

chilblains. 26 
for Raynaud's phenomenon, 816 
sclemderma, 174 

Vater-Pacini colpuscles, 12 
Vegetable qums, 106 
vegetables, contact dermatltis, 99 
Vegetative pyoderma gangrenosum, 147 
Veldt sore: see Desert sore 
Velius halr cysts: see Eruptive vellus ha~r 

cysts 
Vellus halrs, 749 
Velocardlofacial syndrome, 85 
Venereal drsease research laboratory test 

VDRL test) 
borreliosls, 292 
syphllls. 353 

afler treatment, 363 
Venereal watts, condyiomata iata versos, 

358 
Venlafaxlne, zoster-assoclated pain, 382 
Venous Insufficiency 

extremities, 845447 
solemsing pannlculltls. 489 

Venous lnsufflciency ulceration, 846-847 
basal cell carcinoma versus, 649 
tropical ulcer versus, 267 

Venous lakes, 588 
Venous malformations, 584-585 

glumovenous maliormatlons versus, 
585 

Venous thrombosis, 826, 827 
Veraoamll. keiold 603 

Vancella zoster Immune globul~n, 377. 378 Vermlculate appearance, atrophodenla 
Vancella zoster virus. 379 vermiculata. 579 
Varicose glands, filarlasis, 438 Vermlllonectomy, 796 

INDEX 959 * -  
Verocay bodies, &l 
Vermca; see Warts 
Vermca plana; see Flat warts 
Verruca plantaris: see Plantar warts 
Vermca vulgarls, 403-404 

treatment. 406407 
Vermciform xanthoma, 535 
Vermcous carcinoma, 654455 

o d ,  806 
oral flond papdlomatos~s, 805 

VermCOUS cysts. 681 
Vermcous ep~dermal nevus, Ihnear, 633-634 

Inflammatory, 635-636 
Vemucous epldermophytosis, 301 
Vemcous leukopl*ia, prol~feratlve, 805 
Vermcous lupus erythematosus, see 

Hypertrophic lupus erythematosus 
Venucous nevus; see Epidermal nevus 
Verrucous plaques, hypeftrophlc l~chen 

planus, 219 
Varmcous vascular malformation, 584 
Vermga peruana, 286285 
Verteporfin, 884-885 

basal cell carcinoma, 886 
Vertex, cutls vertlcls gyrata, 572 
Vertical faclal dimension, angular challit~s 

and, 797 
Very-low-denslty lipoproteins, 533 
Vesicating agents, bllster beetle dermatltls. 

449 
Vesicles, 16 
Veslcopustules, 16, 17 
Vesicular dermatosss, see Bl~stering 

dermatoses I 
Vesicular vanant bullous pemphlgoid, 467 
Ves~cular varlant mycosis funsoides, 730 
Ves~cuiobuilous hand eczema, 79 
Vessel-based lobular pannlculltis, 489490 
Vastibular function. neuroribromatosis tvos . . 

2,554 
Vibices. 820 
Vibratory angioedema. 155 
Wbno vuln~ficus Infectlon, 279 
Vietnam, Immersion foot. 27 
V~nblastlne, Kaposl sarcoma, 419 
Vincent deease, 809 
Vincr~stine, Kaposl sarcoma. 600 
Vinyl gloves, 79 
Violacwus leslons, 19 

lichen planus. 217-218 
Viral-associated tnchodysplasla, 415 
Viral capsid entlgen, lnfectlous 

mononucleosis. 385 
Viral Infections, 367-420; see also HIV 

Infection. Latent vlral lnfectlons 
mucocutaneous lymph node syndrome, 

843 
pityriasls rosea as, 209 

Vlrilization, 771 
Virilizlna tumors, acne vulaaris, 233 
Viscerai lelshmanlasls, 426427 
Vlsceral schistosom~esls, 432433 
Viscerotropic lelshmanlasls, 427 
Vitamin A, 479-480 

epidenolytlc hyperkeratos~s, 563 
measles, 400 
p~tvrrasis rubra piians, 21 0 

Vitamln 6, def~clency, 480 
Vitamin 0, def~clency, 480-481 
Vitamin 8, deflclencv: see Nlacin deficlencv 
Vitamin B;, 481 



960 INDEX - 
Vitami" P,);, de#c?ency. ;ilfi wnlre sponge nevus, R7oaur 

hair, 763 453 White strawberry tongue, scarlet fever, 259 
Moelier giossltis, 802 Werfan'n, skin necrosis, 122-123 White superficial onychomycosis, 303-304, 

Vitamin C Warm water immersion foot, 27 305-306 
deficiency, 481-482 Warts, 403-41 1 Whitlow, herpetic, 369, 374 
hemochromato~i~ and, 854 anal, 55, 408 Whitmore disease, 282 
homocystinuria, 514 imiquimod suppositories, 410 Wickham striaa, 217 

Vitamin D,, 198 carbon dioxide laser treatment, 894 Wildlife, parapoxvirus infections, 394 
Vitamin D deficiency. 480 genital. 403. 407-41 1 Wilson's disease; see Hepatolenticular 
Vitamin D receptor gene, 578 HIV infection, 412, 418 degeneration 
Vitamin E, surgery and, 869 immunosuppression, 412413 Wind-blown dssert appeamnce. 
Vitamin K plantar corns versus. 42 pachydermoperiostosis, 572 

deficiency, 480 venereal. condylomata lata versus, 358 Windmill-Vane-Hand syndrome. 577 
disseminated intravascuiar coagulation Warty dyskeratoma, 639 Winer, dilated pore of. 675 

and, 826 WASP (protein), 86 Winter, atopic dermatitis, 69 
reactions, 123 Wasps, 450 Winterboltom's sign, 428 

Vitiiigo, 5, 15 (Fig.), 860463 tick control, 443 Winter itch (xerotic eczema). 54, 81-82; 
hair whitening, 763 Water see also Asteatotic eczema 
hyperthyroidism. 504 arsenic. 640, 859 Wlskott-Aldrich syndrome, 86 
scleroderma versus, 174 chlorination, 272, 273 Witkop tfavus), 299 

Vogl-Koyanag -rlarada syndrome, 863-864 Water oalns, froslu.le trealment. 26 NonNarln,a v,g.l, 449 
Vonw nkel rnut at ng deraloderma 21S214 Water cnannels (aq-aporin water cnannels). Noroachia 
Voluntary muscle, In swin, 12 
Von Frey, aurlculotemporal syndrome of, 777 

Botox treatment. 778 
Von Glerke's dlsease, 535 
Von Hippel-Llndau syndrome, 555 
Von Recklinghausen drsease; see 

Neurofibromatos~s 
Von Willebrand factor multimers. thrombotic 

thrombocytopenic purpura. 822 
Von Willebrand factor receotor. 

BernarclSoulier syndrome. 829 
Von Zurnbusch psoriasis. 194-195 
Voriconazoie, 298 

aspergillosis, 330 
cryptococcosls, 319 
systemic candidiasis, 310-31 1 

V pattern. dermatomyositls, 167 
Vulva; see also Labial, penile and vulvar 

melanosis 
bullous pemphigoid, 466, 467 (Fig.) 
burning, neuropathy, 56 
cellular angioflbroma, 608 
extramammary Paget3 disease (EMPD), 

659 
leukoplakia, 804 
lichen sclarosus, 227 
primary systemic amyloidosis. 519, 520 

(Fig.) 
Vulvar ciliated cysts, 682 
Vulvar vestlbulitis, 64 
Vulvitis chronica piasmacellularis, 657 
Vuivodynia, 64 
Vuivovaginal-gingival syndrome, 219 
Vulvovaginal lichen pianus, 219 

treatment, 222 
Vulvovaginitis 

candidiesis, 309 
genital herpes, 370 
Trichomonas vaginalis, 422 

Waardanburg syndrome, 864, 866467 
Waidenstrom bentgn 

hypeqammaglobuitnemIc 
ouroura. 823 

slogre" syndrome, 178 
Waldenstrom macroqlobuimemia. 824 

Sjngren syndrome, 178-1 79 
Water loss, transepidermal W L ) ,  atopic 

dermatitis, 74 
Water resistance, sunscreens, 28 
Waveforms, electrosurgery. 877 (Fig.) 
Wavelengths, lasers. 889 
Waxes, synthetic, chloracne, 93 
Waxy keratoses of chlldhood, 637 
Waxy skin, diabetes mellitus. 540 
Weq-Kindler's acrokeratotic poikiloderma, 

558 
Weber-Christian disease, 487 
Weber-Cockayne syndrome, 557 
Webster modification, rhombic flap, 884 

(Fig.) 
Weck blade, 884 (Fig.] 
Wedge biopsies. 872 
Wegener granulomatosis, 838439 

pyoderma gangrenosum, 147 
Weil's disease, 290-291 
Wells syndrome (eosinophllic callulitis), 144 

centipede bites. 444 
Well syndrome, ChurgStrauss syndrome, 

840 
Wen; see Pllar cyst 
Werlhof's disease, 820-821 
Werner protein, 574 
Werner syndrome, 573-574 
West African trypanosomiasis, 428-429 
West Bengal, arsenic in drinking water. 

859 
West Nile fever, 402 
Wet pellagra, 483 
Wheal bug, 446 
Wheals, 16 

Darier's slgn, 19, 616, 716 
'Whisker' hairs. 767 
Whistling face syndrome. 577 
White-Addison's disease, 501 
White clot syndrome, 123 
White dermographlsm, 72-73 
White forelock, 867 
Whiteheads, 231 
White islands In a sea of red, dengue. 402 
White petrolatum 

atopic dermatitis, 74 
hand eczema, 79 
surgery, 112 

White piedra. 312 

fiiariasis. 439 
onchocerciasis, 441 

Women 
acne aestivalis, 241 
acne vulgaris, 232, 233 

hormone therapy, 236237 
adrenal androgens, 771 
androgenetlc alopecia, 755-758, 757 
GVHD, male lymphocytas, 89 
lymphogranuloma venereum. 294 
testosterone. 771, 772 

Wong variant dermatomyositis, 168 
Woods, dermatitis, 99 
Wood's light, 18 

eryihrasma, 267 
fungal infections, 299 
pigmentation disorders, 20, 853 
postinflammatory dyspigmentation. 

854 
Wood tick. 451 
Wool, 51, 101 
Woolly hair, 767-768 
~ool l ;  hatr nevus, 767 
Woolsorter's disease, 264 
Woringer-Kolopp dlsaase, 734 
Work-up 

hlrsutlsm. 772 
leg ulcers. 846 
melanoma. 698 
mycosis fungoides staglng, 728 
recurrent aphthous stomatltls. 81 1 
smaii-vessil vasculitis, 832 

World Health Organization 
arsenic in drinking water. 859 
Hansen's disease 

elimination, 343 
muitidrug therapy, 351 

Worm-eaten appearance, atrophodenia 
venicuiata, 579 

Waronoff's ring. 196 
Wound(s) 

mylasis. 448 
surgery 

categories, 869 
infections, 869-870 

Wound healing, leg ulcers, 845 
Wrestlers 

herpes gladlatonun, 369 
tinea gladiatoruni, 302 



Wrist &rodermi pilaira symmetrique de la face 
allergic contact dermatitis, 96 (keratosis pilaris atrophicans 
plezogenlc papules, 44 faciei; ulerythema ophryogenes), 

Wybum-Mason syndrome, 583 579,762 
Xemstomia 

sorrel no n 238 
Bogren syndrome, 178 

Xantnelasma pa peorarum, 531. 532 Xerol c eczema. see W~ntcr ,den 
Xantnogranu oma lam1 y (non-X X-llnl(eL1 agammaglobJllnem a, 83-84 

n~st O C ~ ~ O S ~ S , ,  714-715 X-llnked anh dmtlc ectooerrnal oysplas!a 
Xanthomafsl. 15 

nodular, 532 
palmar, 531, 532 (Flg.) 
plane, 531, 532 (Fig ) 

prlmary blllary cirrhosis, 53 
primary blltary clrrhosls. 220 
tuberoerupttve, 532 

wlth immunodeficiency, 571 
X-linked domlnant chondrodysplas~a 

punctata, 549 
X-linked ~chthyos~s, 560-561 
X-llnked ~mmunodeficlency wlth hyper-lgM. 

84 
X-llnked Inhentance, 547 

Xanthoma d~abetlcorum, 534-535 X-lmked lymphoprol~ferat~ve syndrome. 86 
Xanthoma d~ssemlnaturn, 71 7-718 X-llnked mucopolysacchar~dos~s II, 544 

qenerallzed eruDtIve hist~ocvtorna versus. X-linked recessive chondrodvsolas~a - . , 
71 7 punctata, 549 

Xanthoma eruptlvum, 531 Xllnked severe comblned 
Xanthoma planurn, 531,532 (Ftg.) ~mmunodeiic~ency dlsease, 

primary blllary clrrhos~s. 53 85-86 
Xanthoma tendmosum, 531 XPG gene, xeroderrna plgmentosum, 
Xanthomatos~s, 530-532 574-575 

norrnoli~o~mte~nemlc, 535 XRT: see Radlotheraov 
Xanthomatous blllaly cmhos~s; see 

Obstructive liver d~sease - 
Xanthomatous plaques, famil~al 

hypercholesterolemla, 533 
Xanthoma tuberosum. 530-531 
Xenon Chlonde exclmer laser, alopecla 
I 
Yasmln, for hlrsutlsm, 772-775 

areata, 751 Yatapoxvlrus, 390, 394 
Xenopsylla cheoprs (oriental rat flea), 450 Yaws, 364-365 
Xeroderma plgrnentosum. 574-575 frambesla ulcer, trop~cai ulcer versus, 
Xeroderma plgmentosum/Cockayne 267 

syndrome complex, 575 

INDEX 961 
C 4 -  

Yeast, urticaria, 15D. 
Yellow color, photoaging, 30 
Yellowjackets, 450 
Yellow lesions, 19 
Yellow nail syndrome (primary lymphedema 

associated wlth yellow nails and 
pleural effusion), 792, 849 

Yersinia pestis, 285 
Yperlte (sulfur mustard gas), 92, 93 (Fig.) 

cap 70 deficiency, 04 

Zebra bodies. Fabry disease, 538 (Fig.) 
Zidovudine, pigmentation. 126 
Zinc 

deficiency, 484-485 
for necrolytic acral etythema, 389 
tattoos, 126 

Zinc metalloprotelnase, familial partial 
lipodystrophy, 495 

Zinc pifithione soap, tlnea versicolor, 313 
Zinsser-Cola-Engrnan syndrome, 570 
Zirconium granuloma, 46, 47 (Fig.), 109 
Zoon balanitls, 657 
Zoonotic fungal Infections. 299 
Zoonotic poxvirus infections, 392-394 
Zoster: see Herpes zoster 
Zoster-associated pain, 381-382 
Zosteriform lentlgo, 685 
Zoster sine herpete, 380 
Zumbusch psoriasis, 194-195 
Zyderm I, 895 
Zyderm 11, 895 
Zygomycetes, 325 
Zygomycosis, 328-329 
Zyplast, 895 
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