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Dermatoscopy has been heavily promoted to dermatologists as the front 
line in detecting skin cancer early and easily. However, this technology 
also has other uses in everyday dermatologic practice.

Dermatoscopy in Clinical Practice shows those already using the equipment 
how they can extend its use beyond pigmented lesions and exploit its full 
potential. Dermatoscopy and videodermatoscopy can be used for differential 
diagnosis, prognostic evaluation, and monitoring response to treatment of 
various disorders including inflammatory diseases, parasitoses, viral and 
fungal infections, nonpigmented skin lesions, hair abnormalities, and a large 
variety of other dermatologic conditions as well as cosmetology. 

The book focuses on those conditions in which the techniques are most 
useful, describing the clinical and histopathological correlations associated 
with the procedure. The book includes color clinical images throughout, 
making it a handy guide for the dermatologist’s daily practice.
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Introduction
Dermatoscopy (D), also called “dermoscopy” or “incident light microscopy,” is a noninvasive tech-
nique that allows rapid and magnified in vivo observation of the skin with the visualization of mor-
phologic features that are invisible to the naked eye. It may be performed with manual devices that 
do not require any computer assistance, and allow magnifications up to ×10, or with digital systems 
requiring a video camera equipped with optic fibers and lenses that ensure magnifications of up to 
×1000; in the latter instance the term videodermatoscopy (VD) is used. The images obtained are 
visualized on a monitor and stored on a personal computer in order to process them and compare 
any possible changes over time. In many ways, VD represents the evolution of D. In this book the 
term dermatoscopy refers to the use of manual devices and videodermatoscopy to the use of digital 
systems operating at high magnifications. 

In the past, new terms such as trichoscopy, entodermoscopy, and inflammoscopy, that address 
specific applications (hair, skin parasitoses, inflammatory disorders, etc.), have appeared in scien-
tific articles.

Both D and VD are widely used in the differential diagnosis of pigmented skin lesions, usu-
ally through epiluminescence microscopy, which involves the application of a liquid (oil, alcohol, 
or water) to the skin to eliminate light reflection; however, systems utilizing polarized light may 
achieve similar results without the need for liquids. In addition to their most common use for the 
differential diagnosis of pigmented skin lesions, it has been demonstrated that D/VD have expanded 
applications in dermatology. Alternative applications of D/VD include inflammatory diseases, para-
sitoses, hair and nail abnormalities, and a large variety of other dermatologic conditions, as well 
as cosmetology. For many of these disorders the use of high magnification is needed for research 
as well as for clinical purposes. Depending on the skin disorder, D/VD may be useful for differ-
ential diagnosis, prognostic evaluation, and monitoring response to treatment. The capability to 
capture digital images is perfectly suited to teledermatology—the “store-and-forward” technique 
that allows the exchange of opinions between dermatologists—and might be useful when on-site D/
VD services are not available. 

The aim of this book is to advance knowledge of enhanced visualization/digital imaging using D 
or VD beyond the traditional indication of pigmented lesions of the skin. The focus is on conditions 
in which these techniques are most useful, describing the clinical and histopathological correlations 
associated with the procedure. The numerous images provided will be useful in the daily clinical 
practice of dermatologists, who should thus be encouraged to utilize D/VD in the routine evaluation 
of skin diseases. The book is an important yet relatively simple addition to the dermatologist’s daily 
office practice.
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1

1 Equipment for dermatoscopy/
videodermatoscopy

Pietro Rubegni, Niccolò Nami, Luca Feci, Marco 
Burroni, Linda Tognetti, and Michele Fimiani

DERMATOSCOPY

The optical dermatoscope is an instrument con-
taining a light source that enables skin struc-
tures invisible to the naked eye to be seen. A 
medium such as ultrasound gel or vaseline oil 
is applied to the skin to make the stratum cor-
neum transparent (epiluminescence technique), 
and the dermatoscope lens is placed against the 
skin surface. The instrument makes it possible 
to observe a vast new range of dermatological 
signs. A limitation of the handheld dermato-
scope is represented by maximum ×10 magni-
fication. In addition, many devices do not allow 
image storage, although new models can be con-
nected to photocameras or smartphones for stor-
age and post-processing.

Dermatoscopy is currently used in routine 
dermatology. The various specialist courses 
held in recent years have led to the definition 
of new methods for improving the diagnosis of 
neoplastic and other skin disorders.

VIDEODERMATOSCOPY

AnAlog videodermAtoscopy

Between 1980 and 1990, advances in video 
technology led to the development of instru-
ments that displayed dermatoscopic images on 
a screen.1 The first videodermatoscopes had a 
telecamera with video resolution connected to 
an optical dermatoscope and a television screen 
with video recorders to record examinations. 
They suffered from low quality due to the low 
resolution of the first video cameras and cum-
bersome documentation and data-saving pro-
cedures. Maximum television resolution is 
768 × 576 pixel for the European PAL Broadcast 
system and less for the US National Television 

Systems Committee (NTSC) where pixel is the 
basic image unit; analog video recorders of the 
1980s often had less than 400 horizontal lines. 
Low quality and technical limitations prevented 
the widespread use of videodermatoscopy.2

digitAl videodermAtoscopy

Between 1990 and 2000, computerized instru-
ments for digitizing images from telecameras 
connected to videodermatoscopes became 
common. Digital dermatoscopic images can be 
obtained by conversion from video-telecameras 
connected to digital cards or by use of high-
resolution digital telecameras or digital cameras 
coupled with special dermatoscopy adaptors. 
Computerized systems proved more practi-
cal for managing examinations because they 
offered the possibility of saving personal and 
private data of patients together with digital 
images of pigmented skin lesions (Figure 1.1).2–3

In the case of video-telecameras, the signal 
acquisition peripheral required a charge coupled 
device (3CCD) or sensor for the red, green, and 
blue bands, to keep image quality high during 
sampling.1,4 Digital telecameras have better 
quality for the equivalent video characteristics 
because they do not require any conversion. 
They can have a USB (usually amateur grade) 
or Firewire (professional grade faster and better 
quality) interface. Much higher resolution is pos-
sible with digital telecameras than with analog 
video telecameras, and this has clear diagnos-
tic advantages, as digital dermatoscopy systems 
of this type can reach 1280 × 1024 pixel with 
images observed in vivo at 15–25 photograms 
per second on computer screens (Figure  1.2). 
Digital cameras provide exceptionally high res-
olutions (up to 3000 × 2000 are common) but 
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have the disadvantage of not providing full-res-
olution images in vivo but only after the images 
have been saved.

The two types of digital instruments are 
therefore designed for different users. Clinicians 
who use video or digital telecameras (usually 
specialist centers) perform many examinations 
to diagnose melanoma or inflammatory skin 
diseases and observe many lesions by digital 
technology. Digital cameras are largely used to 
document lesions first observed by traditional 
dermatoscopy.5

It is commonly thought that a higher number of 
pixels implies better quality images; this is untrue, 
even if resolution is the imaging system’s ability 
to reproduce details. Image quality is determinant 
for early diagnosis of melanoma and depends on 
factors such as the optical system of the instru-
ment, illumination, type of instrument, and reso-
lution.6 Digital dermatoscopy images generally 
have between 768 × 576 and 1600 × 1200 pixel; 
lower resolution compromises diagnosis and 
higher resolution is unnecessary (Figure 1.3). The 
definition of magnification is only valid for inte-
grated instruments with the same screens. Field 
of view is a preferable parameter. Dermatoscopy 
optical systems generally enable a horizontal field 
of view between 2 mm and 3 cm to be viewed. 
Overall magnification M of digital dermatoscopes 
is calculated as the ratio of screen diagonal D to 
field of view diagonal d: M = D/d.

Illumination must be homogeneous and suf-
ficiently strong, while incident intensity should 
be modified by the lens diaphragm rather than 

FIGURE 1.1 Digital videodermatoscope.

FIGURE 1.2 “Real-time” digital dermatoscopy 
analyzer.

(a) (b)

FIGURE 1.3 (a) Dermatoscopic image at 512 × 384 pixel resolution (42.8 KB). (b) The same image at 1024 
× 768 pixel resolution (326 KB).
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by varying electrical potential, to keep the color 
of the study area constant. Reddish or saturated 
images result from low-quality equipment or fail-
ure to balance white during chromatic calibration.

On the basis of the observation that in adult 
patients benign lesions remain stable whereas 
melanoma tends to grow and change over time, 
digital follow-up of melanocytic lesions has been 
proposed as a strategy to recognize melanoma. 
Stratification of the risk of developing mela-
noma is of great importance to establish the best 
strategies and follow-up methods. The intervals 
between successive dermatoscopy examina-
tions vary. Most frequently the first checkup 
is performed 3 months after initial examina-
tion; further follow-up is performed every 12 
months. Short-term follow-up is oriented toward 
assessment of single melanocytic lesions, while 
medium (every 6 months) and long-term (every 
12 months) follow-up is focused on monitoring 
of multiple lesions. The lesions selected for short-
term follow-up usually fall into two categories: 
moderately atypical lesions without a history of 
change and mildly atypical nevi with a history 
of change. Long-term follow-up is used for the 
surveillance of patients with atypical mole syn-
drome or high nevi count, among other risk fac-
tors. Short-term follow-up (after 3 months) may 
be the only way to recognize early melanoma.7–8

contAct, noncontAct, And 
polArized dermAtoscopy

Today there are many types of dermatoscopes. 
Contact incident-light dermatoscopes use a glass 
window placed in contact with the skin, illumi-
nated at an angle of about 30–45 degrees so as 
to eliminate direct reflection, and a magnifying 
lens system.9 A liquid fills the space between the 
skin and the glass, rendering the skin translu-
cent and revealing subcutaneous patterns invis-
ible to the naked eye.9–11

Two polarizing filters can be added to this 
simple optical system, one before the telecam-
era sensor and one on the light source, to elimi-
nate light reflected by cross-polarization. Light 
reflected from the skin surface maintaining the 
polarization of the light source is eliminated by 
the polarizer in front of the sensor; this enables 
skin patterns to be observed to a greater depth. 

Polarization makes it possible to dispense with 
the glass window in contact with the skin. This 
has the advantage of avoiding transmission of 
infections and ischemia caused by pressure of 
the window on the skin.9

DATA STORAGE

Digital telecameras and photocameras are now 
used in all medical centers, especially dermatol-
ogy clinics, to acquire skin images.12–13 Initially 
these instruments were not used routinely by 
enthusiasts, but soon the need emerged to develop 
software to store the data acquired. Such software 
enables images to be saved and stored in clinical 
records together with personal, confidential, and 
multimedia data.14 Some examples for derma-
tologists are Imagestore for Healthcare, Mirror 
Software, and Dermo-Image (Table  1.1). Only 
Dermo-Image (Figure  1.4) and Imagestore for 
Healthcare include a preset, updatable index of 
dermatological disorders ready to implement.14 
The latter enables overlay of multiple images 
and fade between them using the compare fea-
ture and includes retrieval of digital images by 
diagnosis, treatment, and anatomical site. Mirror 
Software was developed specifically for medical 
professionals; the basic management functions of 
storing, retrieving, viewing, and printing images 
were all designed with the workflow of a medical 
practice in mind. The loop tool allows practitio-
ners to critically examine skin features to target 
problem areas. Images can be transferred to other 
programs like Microsoft Word and PowerPoint. 
The software includes classification by pathol-
ogy, patient, or examination and an advanced 
image retrieval system based on personalized 
criteria. Imagestore for Healthcare, Mirror, and 
Dermo-Image have these features and also enable 
comparison of two or more digital images. This 
function is useful for assessing results of treat-
ment and evolution of lesions.15

SOFTWARE FOR OBJECTIVE 
ASSESSMENT AND 
ASSISTED DIAGNOSIS

The idea of a computer being able to perform 
a medical diagnosis is not new, with the theo-
retical foundations of the modern Medical 
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TABLE 1.1
Selected commercially available database software for dermatological digital image management

Software/Contact

Specifically for 
Dermatology (Preset 

Updatable Index and Tags)

Specific Tags 
for Image 
Retrieval

Image 
Modification 

tool

Confidentiality 
with Username 
and Password 

Protection

Network 
Compatible 
with Image 
Sharing via 

the Net

History 
Import 
Option Cost

Mirror Software
www.canfieldsci.com/Imaging_Products_Imaging.asp

No Yes Only in the 
$2500 or 

over version

Yes Yes No $825
($2500 

with DPS 
tools)

Imagestore for Healthcare
www.ttlsoftware.com

Yes Yes Yes Securely access 
images from any 

Internet-connected 
PC

Yes No Not 
available

Dermo-Image
www.dermoimage.com

Yes Yes Yes Powerful and 
flexible permission 

system

Yes Yes $900
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Diagnosis Decision Support having been laid as 
early as the 1950s. Calculators with memory can 
keep track of more things and perform calcula-
tions faster than the brightest humans. However, 
in many cases the problem has a solution that 
can be found quickly using common sense. In 
such case, the brute-force method machines 
required could never compete with humans. 
This is the key to the proper use of any compu-
tation machine, above all in the medical setting. 
When common sense does not provide a quick 
solution, a machine can facilitate the exploration 
of the possible reasons for a patient’s illness. A 
machine can keep track of more findings, possi-
ble conclusions, and disease and test parameters 
than most clinicians. If common sense could 
be partnered with machines, the result would 
be better than either could provide alone. If 
together they can improve the accuracy, speed, 
and efficiency of diagnosis, the combination of 
man and machine in medicine provides value.

In the field of dermatology, many research 
groups have worked on image processing and 
numerical assessment of image features for diag-
nostic purposes in the last few years (Table 1.2). 
The process generally consists of detecting the 
borders of the skin area to assess, identifying 
the object(s) to examine, and evaluating a num-
ber of variables to differentiate various diagnos-
tic situations (Figure  1.5). Many studies have 
been concerned with objective computerized 
analysis of digital images acquired by dermatos-
copy.16–18 In the case of pigmented skin lesions, 
this has involved identification of variables 

such as circularity, maximum diameter, sym-
metry, and internal clusters of color, for objec-
tive evaluation of all possible types.17 The new 
path taken by researchers envisages definition 
of new, unambiguous, reproducible variables. 
Objective evaluation also offers the opportu-
nity of using assisted diagnosis systems to pro-
vide diagnostic suggestions.19–20 On the basis of 
morpho-chromatic characteristics of lesions, it 
is possible to build a classifier that can evalu-
ate the statistical probability of malignancy with 
the aid of a special thesaurus.

These instruments have also been used in tri-
chology and aesthetics with interesting results. 
Sensitive tools have been developed to monitor 
hair loss and treatment responses. The Tricho-
scan was launched as a method combining 
epiluminescence microscopy with automatic 
digital image analysis.21

CONCLUSIONS

The continuing evolution of digital imaging 
has led to the obsolescence of costly video 
equipment and the introduction of new digi-
tal cameras and telecameras that offer greater 
chromatic and spatial quality. Through this 
technology, dermatologists are discovering new 
horizons for research, teaching, and health care. 
In particular, using diagnostic melanoma tools 
as an adjunct to the clinical examination, der-
matologists have the opportunity to increase 
both their sensitivity and specificity for mela-
noma detection.22–24

FIGURE 1.4 Dermo-Image software for image storage (Ergon srl, Siena, Italy; dermoimage@ergonsrl.it).
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2 Parasitoses
Scabies

Giuseppe Micali, Francesco Lacarrubba, 
and Robert A. Schwartz

DEFINITION

Scabies is a common ectoparasitosis caused by 
the mite Sarcoptes scabiei hominis.1

EPIDEMIOLOGY/ETIOPATHOGENESIS

Scabies is endemic worldwide, particularly 
in impoverished communities; epidemics can 
occur during famine and war. The global esti-
mated prevalence is about 300 million cases. 
Scabies is not affected by gender or race. In 
industrialized nations, it is usually observed in 
sporadic individual cases and institutional out-
breaks (hospitals, nursing homes, prisons, and 
elementary schools). Risk factors include pov-
erty, poor nutrition, homelessness, dementia, 
and poor hygiene.2,3 Transmission is by direct 
skin-to-skin contact through close personal 
contact, sexual or otherwise, or, less frequently, 
indirectly via fomite transmission (clothing, 
bedsheets, etc).

Adult females of the mite are between 0.3 
and 0.5 mm long; males are smaller, reaching 
0.21–0.29 mm,4–5 with four pairs of legs. The 
mites can crawl up to 2.5 cm per minute on 
warm skin and live approximately 30 days.6,7 
Females dig tunnel-like burrows in the stratum 
corneum and lay approximately 2–3 eggs daily. 
An infested host contains approximately 10–15 
adult female mites on his or her body at any 
given time. However, in crusted or Norwegian 
scabies, which is found most commonly in HIV 
(human immunodeficiency virus) patients, the 
elderly, or other immunosuppressed individu-
als, the mite burden can total over 1 million. S. 
scabiei can survive outside of the host for up to 
24–36 hours.8–9

CLINICAL PRESENTATION/DIAGNOSIS

The pathognomonic sign of scabies is the bur-
row (Figure  2.1), which represents the tunnel 
that a female mite excavates while laying eggs. 
It is a white serpiginous line ranging from 1–10 
mm in length typically located on the interdigi-
tal spaces of the hand, the flexure surface of the 
wrist, elbows, genitalia, axillae, umbilicus, belt 
line, elbows, nipples, buttocks, and penile shaft. 
Nocturnal pruritus and erythematous papules 
also form the basis of diagnosis, and result from 
a delayed type IV hypersensitivity reaction to 
the mite, its saliva, eggs, or excrement (scybala). 
Even after successful treatment, pruritus and 
lesions can persist for 2–4 weeks (“post-scabi-
etic pruritus”).10–11 Secondary bacterial infection 
commonly occurs in the lesions, particularly in 
the hands and feet of young children, and should 
be treated first.

The differential diagnosis of scabies is exten-
sive and includes atopic dermatitis, neuroder-
matitis, animal scabies (whose mites cannot 
complete the life cycle on human hosts because 
they cannot burrow), papular urticaria, folliculi-
tis, dermatitis herpetiformis, prurigo nodularis, 
and bites from mosquitoes, fleas, bedbugs, chig-
gers, or other mites.12–18

The standard technique for the diagnosis of 
scabies consists of identification of the mite, 
eggs, or feces by microscopic examination of 
scales obtained by skin scraping. Scrapings 
should preferably be from a fresh, non-excori-
ated burrow in the interdigital areas of the hand. 
Often repeated scrapings are needed because the 
sensitivity is quite low. Skin scraping may be too 
discomforting and may cause fear, especially 
in younger patients. As the results generally 
depend on the scraped areas, repeated tests are 
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sometimes necessary for a conclusive diagnosis. 
For these reasons, scraping is not well accepted 
by patients, who may not cooperate or may even 
decline the examination. Follow-up tests, useful 
to assess recovery from therapy or to rule out 
persisting pruritus due to use of irritant topi-
cal agents, are troublesome, and patients may 
refuse further scraping, considering it useless 
“torture.” Moreover, handling and processing 
scrapings rapidly and effectively in the office is 
not always straightforward.19–20

DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

In 1992 Kreusch21 suggested the use of epilumi-
nescence microscopy in diagnosing scabies, as 
this technique allows the inspection of the skin 
surface down to the superficial dermis. The first 

study was performed by Argenziano and col-
leagues five years later;22 the authors, using the 
epiluminescence microscopy technique at ×40 
magnification, detected in 93% of 70 patients 
affected by scabies a repetitive finding consist-
ing of a small, dark brown triangular structure 
located at the end of a subtle linear segment; 
together, both structures resembled a jet with 
contrail.22–23 On microscopic examination, the 
jet-shaped triangular structure corresponded to 
the pigmented anterior part of the mite (mouth 
parts and two anterior pairs of legs); the contrail-
shaped segment was thought to be the burrow of 
the mite along with its eggs and fecal pellets.22–23

In 2000 a comparative study24 of scraping 
versus high-magnification videodermatoscopy 
(VD) was performed in 38 patients suspected 
of being infested with scabies (age 1 month 
to 81 years). Two independent operators per-
formed both scraping and VD examinations 
in each patient; exchange of information was 
not allowed. The use of VD allowed a detailed 
inspection of the skin with rapid identifica-
tion of burrows, mites, feces, and eggs in 16 
of 38 patients. In most cases, it was possible 
to observe the mites moving inside the bur-
rows. Microscopic examination of the scales 
obtained by skin scraping gave similar results. 
Interestingly, two cases were positive only by 
scraping, and this fact was probably due to 
impetiginization that hampered VD examina-
tion (Figure  2.2); conversely, two other cases, 
characterized by minimal lesions, were found 
positive only at VD (Figure 2.3).

FIGURE 2.1 The burrow, a pathognomonic sign of 
scabies.

FIGURE 2.2 A case of super-infected scabies in 
which VD examination may be hampered and may 
give a false negative result.   

FIGURE 2.3 A case of scabies with minimal 
lesions, in which traditional skin scraping examina-
tion may give a false negative result.
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A larger study was performed in children.19 
One hundred young patients (43 male, 57 female; 
age range 1 month to 16 years) suspected to be 
affected by scabies were enrolled in the study. 
Patient examination was first performed using 
×100 magnification, and suspicious lesions (i.e., 
burrows) were analyzed at higher magnification 
(up to ×600). Diagnosis of scabies was estab-
lished in 62 of 100 patients and was based on 
identification of mite migration and identifica-
tion of eggs and feces. None of the 38 negative 
patients showed signs of infestation at a 2-week 
follow-up examination, ruling out the possibil-
ity of “false negative” results. The study showed 
that high magnification VD is very effective 
and sensitive, especially in cases with nonspe-
cific clinical features, allowing clear detection 
of some details (e.g., mites in migration, eggs, 
and feces) usually not appreciable at lower 
magnifications.19

A study comparing the diagnosis of scabies 
using a pocket handheld dermatoscope allowing 
×10 magnification with traditional skin scrap-
ing in 238 patients has shown that dermatoscopy 
achieves comparable high-diagnostic sensitivity 
values as scraping (91% vs. 90%, respectively). 
Under ×10 magnification, after paraffin oil appli-
cation on the glass plate of the dermatoscope, 
S. scabiei appears as a characteristic triangular 
shape resembling a circumflex accent (e.g., in 
French letter ‘ô’), which corresponds to the head 
and front legs of the mite.25 The effectiveness of 
dermatoscopy both at low and high magnification 
in diagnosing scabies has been confirmed by sev-
eral other studies.20,26–31

Dermatoscopy affords several advantages 
compared to traditional skin scraping. First, it is 
not invasive and it is well accepted by patients, 
especially by children and those more sensitive 
patients who may have had repeated negative 
results from skin scraping, as it does not cause 
physical or psychological discomfort. It is easy 
and quick to perform, allowing inspection of the 
entire skin surface usually within a few min-
utes, significantly less time-consuming than ex 
vivo microscopic examination.19,23 It is useful 
for nontraumatic screening of family members 
who might decline skin scraping because they 
are asymptomatic. Moreover, because it is non-
invasive, this technique minimizes the risk of 
accidental infections from blood-transmissible 

agents such as Human Immunodeficiency Virus 
(HIV) or Hepatitis C Virus (HCV). Finally, 
dermatoscopy has demonstrated to be useful 
in diagnosing scabies through the technique of 
teledermatology. In one study this approach, 
which involves sharing digital pictures by cap-
turing dermatoscopic images at the remote 
site and reviewing them later at the host site, 
appeared to be a relatively cost-effective means 
of providing this service from a distance when 
on-site dermatology services are absent.32

An important issue to address is which mag-
nification gives the best performance, consider-
ing that most systems are equipped with lenses 
up to ×200. The use of VD,  whenever possible, 
is recommended, as it allows a detailed inspec-
tion of the skin with rapid and clear detection 
of the diagnostic features of scabies, such as 
burrows at magnifications ranging ×40 to ×100, 
and mites, eggs, or feces at higher magnifica-
tions (up to ×600) (Figures 2.4–2.7). Using these 
magnifications, false negative results are rare 
and there is no chance of false positive results, 
as the images obtained are unequivocal: the 
roundish translucent body of the mite (invisible 
at low magnifications) is clearly visible, and it is 
always possible to visualize the other anatomi-
cal structures of the mite, such as its legs (ante-
rior and posterior) and rostrum; in most cases, it 
is also possible to detect the mite moving inside 
the burrows.24,26 The use of oil and slides that 
are messy and time-consuming is unneces-
sary at high magnification, because they do not 
enhance diagnostic capability.

FIGURE 2.4 VD of a burrow: the roundish body of 
Sarcoptes scabiei may be observed at one end (circle) 
(×100).
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A limitation of the use of VD devices is their 
high cost. However, low-cost videomicroscopes 
(VMs) allowing magnification up to ×1000 (cost 
is about $30) are available for nonmedical use 
in entomology, botany, and/or microelectronics. 
In a recent study of 20 patients with presumed 
scabies infestation, two nonmedical videomi-
croscopes have been compared to a medically 
marketed videodermatoscope.33 At the end of 
the study, the VMs allowed for a definitive sca-
bies diagnosis, as did the VD, enabling an ade-
quate and optimal visualization of the typical 
signs. The impact of inexpensive VMs appears 
to be significant and cost-effective, both in 
institutional settings such as hospitals, nursing 
homes, long-term care facilities, and prisons, 
and in underdeveloped countries experiencing 
endemic outbreaks, where noninvasive tech-
niques and low costs are essential.33

In conclusion, the use of noninvasive tech-
nique may undoubtedly enhance the diagnosis 
of scabies. However, low-magnification devices 
(×10–×40) may have some limitations. One 
is that they do not always allow, especially to 
inexperienced operators, a clear differentia-
tion between the “circumflex accent” (or the 
“jet-shaped” structure) and minor excoriations 
and/or splinters (that may frequently occur in 
scabies due to repeated scratching). In addi-
tion, low magnifications do not allow eggs and 
feces visualization that may often be the only 
diagnostic clues. Another limitation is that mite 
viability cannot be assessed at these magnifica-
tions, so that posttherapeutic monitoring cannot 
be performed. Finally, the use of handheld der-
matoscopy may be troublesome on hairy body 
areas where a clear visualization of the skin may 
be hampered. In addition, its use in or around 
the genital region may cause embarrassment 
because of close contact between the dermatos-
copist’s head and the patient’s skin surface.25 In 
conclusion, because of the possible risk of false 
negative and/or false positive results, the use of 
handheld dermatoscopy might be reserved for 
those cases in which no VD facilities are avail-
able or for a preliminary screening of suspect 
lesions before skin scraping.

The importance of the use of high magni-
fications may be better understood by view-
ing the same lesion at different magnifications 
(Figures 2.8–2.9).

FIGURE 2.5 VD of a burrow: Sarcoptes scabiei is 
clearly visible (×200).

FIGURE 2.6 VD of Sarcoptes scabiei: the round-
ish body is translucent, while the anterior part of the 
mite (head and anterior legs) is pigmented (arrow) 
(×500).

FIGURE 2.7 VD of eggs (ovular and translucent) 
and feces (roundish and white) of Sarcoptes scabiei 
(×500).
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Finally, when using the dermatoscope or the 
videodermatoscope in a patient affected by sca-
bies, the possibility of indirect contamination 
through the instrument might be considered, 

as mites survive in the environment for up to 
36 hours; thus, accurate cleaning and disin-
fection of the device after each examination is 
recommended.25

(a) (b)

(c) (d)

FIGURE 2.8 (a) Low-magnification VD (×20) of a burrow: the circumflex accent, which corresponds to the 
head and front legs of the mite structure, may be observed (arrow). (b) ×40 magnification VD of the same bur-
row: the jet with contrail structure is more evident. (c) ×400 magnification VD of the same burrow: both the 
mite (on the left) and the eggs (on the right) are clearly evident. (d) Eggs at ×600 magnification.

(a) (b)

FIGURE 2.9 Sarcoptes scabiei out of the burrow. (a) At low-magnification VD the circumflex accent (arrow) 
is hardly visible (×20). (b) The same mite at higher magnification is easily recognizable (×500).
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3 Parasitoses
Pediculosis

Francesco Lacarrubba, Giuseppe Micali,  Alessandro 
Di Stefani, and Robert A. Schwartz

HEAD LICE

definition

Head lice, or pediculosis capitis, is a scalp infes-
tation caused by Pediculus humanus capitis 
(Figure 3.1).

epidemiology/etiopAthogenesis

Pediculosis capitis is a common health problem 
that affects about 6 to 12 million people every 
year in the United States.1–4 Infestation occurs 
most commonly in children, with a peak inci-
dence between 5 and 13 years of age. It is found 
worldwide without predilection for a particular 
age, sex, race, or socioeconomic class. Girls are 
twice as likely as boys to have head lice because 
of their longer hair and sharing of brushes and 
hair accessories.5 Head lice are rare in African 
Americans due to the anatomy of their hair 
shaft, which is more oval, making it harder to 
be grasped.6,7

Pediculus humanus capitis is a host-specific 
arthropod that belongs to the order Anoplura. It 
measures approximately 2–3 mm in length and 
is grayish-white in color. It is wingless and has 
narrow sucking mouthparts concealed within 
the head, short antennae, and three pairs of 
clawed legs for hair grasping. The louse moves 
by grasping hairs and is incapable of flying or 
jumping. It feeds by piercing the skin of the host 
with its mouthparts and sucking blood every 
4–6 hours. The female louse lives approximately 
30 days and lays about 5–10 eggs a day on hair 
shafts. Eggs, also known as nits, are 0.8 mm in 
length and are laid within 1–2 mm of the scalp 
surface for warmth. The nits are firmly glued to 
the individual hairs by a proteinaceous matrix 

and are difficult to remove. Dead eggs can 
remain affixed to the hair shafts for as long as 6 
months and can lead to a false-positive diagno-
sis of an active infestation, as it may be difficult 
to distinguish between viable and empty eggs. 
Head lice can survive for up to 3 days off the 
host, and nits for 10 days away from their host. 
Transmission is thought to occur through direct 
head-to-head contact for an extended period of 
time.

clinicAl presentAtion/diAgnosis

Pruritus of the scalp is the primary symptom 
of head lice, although a number of patients are 
asymptomatic and are considered carriers.7 
Occasionally, secondary bacterial infections 
resulting from scratching with an associated local 
retro-auricular adenopathy may be seen.

The diagnosis is established by identifi-
cation of viable nits or an adult louse on the 
scalp (especially the occipital and postauricu-
lar areas), whose recognition can be facilitated 
through the use of a magnifying glass. Viable 
nits are tan to brown in color, and hatched nits 
are clear to white. Louse combs are useful tools, 
as they increase the chance of finding live lice 
fourfold over direct visual examination.8,9

Sometimes nits may be overlooked and 
nits containing vital nymphs can be difficult 
to differentiate from empty nits and so-called 
pseudonits, such as hair casts, debris of hair 
spray or gel, or scales from seborrheic derma-
titis.10 Hair casts may also closely resemble nits 
stuck to hair shafts and can be noticed by a par-
ent, teacher, or school nurse who mistakes them 
for nits.3 In contrast to nits, they are freely mov-
able along the hair shaft.
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dermAtoscopy/videodermAtoscopy feAtures

Videodermatoscopy (VD) may be used as an 
easy, safe, and reliable diagnostic tool in head 
lice infestation, rapidly confirming the diagno-
sis in some puzzling cases in which parasites 
and nits are not easily identified.11–12 It unequiv-
ocally shows the presence of the nits fixed to 
the hair shaft (Figure  3.2), allowing a rapid 
differentiation from pseudo-nits, which appear 
as amorphous, whitish structures (Figure  3.3). 
Moreover, VD allows a more detailed identifi-
cation of full versus empty nits: the first, which 
contain nymphs and indicate a potential active 
infestation, appear as ovoid, brown structures 
with a convex extremity (Figure  3.4a); the 
empty nits, which may persist after the recovery, 

are translucent and typically show a plane and 
fissured free ending (Figure  3.4b). The differ-
entiation between vital and empty nits provides 

FIGURE 3.1 VD of Pediculus humanus capitis on 
a glass slide (×80).

FIGURE 3.3 VD of a scale of seborrheic dermati-
tis (pseudo-nit) appearing as an amorphous, whitish 
structure (×80).

(a)

(b)

FIGURE 3.4 (a) VD of full nits, which contain 
nymphs, appearing as ovoid, brown structures with 
a convex extremity (×100). (b) VD of empty, translu-
cent nits typically showing a plane and fissured free 
ending (×100).

FIGURE 3.2 VD of a full nit fixed to the hair shaft 
(×80).
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useful information about therapeutic response. 
Furthermore, VD does not require hair pulling, 
so a large scalp area can be investigated without 
discomfort to the patient. With a little patience it 
is also possible to detect the lice. In this case VD 
allows an in vivo evaluation of the movements 
and physiology of lice (Figure 3.5) and may be 
useful to evaluate the pediculocidal activity of 
different topical products.13

Other authors have reported obtaining similar 
results using a contact handheld dermatoscope 
both in vivo and ex vivo, by nipping and placing 
hairs with attached nits on adhesive tape.10, 14–15

CRAB LICE

definition

Crab lice, or pediculosis pubis, is a skin infesta-
tion caused by Phthirus pubis.

epidemiology/etiopAthogenesis

Pubic lice infestation is a common disorder, dif-
fused worldwide, which is spread as a sexually 
transmitted disease. Contamination may also 
occur indirectly (underwear, bedclothes). It is 
slightly more prevalent in men, probably due to 
their increased amount of coarse body hair, and 
is most common in subjects between 15 and 40 
years old, reflecting increased sexual activity 
during this period.16

Phthirus pubis is approximately 0.8–1.2 mm, 
has a shorter body than head lice, and resembles 

microscopic crabs (Figure 3.6). The mites have 
serrated edges on their anterior claws allowing 
them increased traction and mobility on the 
entire body.17 The female mites, firmly attached 
to pubic hairs, deliver their nits, which unfold 
after 7–10 days. Phtirus pubis is an emathopha-
gous insect, and itching is caused by its bites.

clinicAl presentAtion/diAgnosis

Phthirus pubis infests mainly the hair of the 
pubic and inguinal region (Figure  3.7), and 
rarely those of axillae, chest, and limbs. In 
children, the edges of scalp hair and eyelashes 
(phthiriasis palpebrarum) are the most common 
site of infestation because of the lack of terminal 
hairs on most body regions.18 The main symp-
tom is itching on the affected body areas, which 

FIGURE 3.5 VD of Pediculus humanus “in action” 
in the hair shafts (×80).

FIGURE 3.6 VD of Phthirus pubis firmly attached 
to the pubic hairs (×80).

FIGURE 3.7 Crab lice (circled) of the pubic region.
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can become stronger over two or more weeks 
following initial infestation.

In the majority of cases the diagnosis of pubic 
lice is clinical and there is no need for further 
investigation. The identification of crab lice and 
their nits (0.5 mm brown-opalescent ovals) with 
the naked eye or a magnifying glass is diagnos-
tic. Sometimes, nits can be misdiagnosed for 
white piedra or trichomycosis pubis.19,20 When 
present, macula caerulea, an asymptomatic 
bluish-gray macula caused by a bite of the crab 
louse, is a characteristic finding.

dermAtoscopy/videodermAtoscopy feAtures

Sometimes the number of living lice can be 
limited, and diagnosis can be aided by the use 
of VD to clearly show the presence of the crab 
lice firmly attached to the pubic hairs11,12,21,22 
(Figure  3.8). In most cases it is possible to 

recognize the parasite sucking the blood. 
Moreover, as observed in pediculosis capitis, 
VD allows a more detailed identification of 
full versus empty nits (Figure 3.9).

FIGURE 3.9 VD of full nit of Phthirus pubis (×60).

FIGURE 3.10 Phthiriasis palpebrarum. Insert: VD 
observation of lice and nits (×80).

(a) (b)

FIGURES 3.11 VD of nits (a) versus scales of atopic dermatitis (b) of the eyelashes (×30).

FIGURE 3.8 VD of Phthirus pubis (×80).
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In the case of phthiriasis palpebrarum the 
lice are sometimes difficult to identify because 
of their semitransparency and deep burrow-
ing in the lid margin, so the infestation may 
exist for a long time before being recognized23 
and may be generally misdiagnosed with 
atopic dermatitis or allergic conjunctivitis. In 
these cases VD can rapidly clarify any doubt 
by revealing the presence of lice and/or nits18 
(Figures 3.10–3.11).
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4 Parasitoses
Therapeutic monitoring of 
scabies and pediculosis

Giuseppe Micali, Aurora Tedeschi, Francesco 
Lacarrubba, and Dennis P. West

A great pitfall for scabies and pediculosis ther-
apeutic studies to date is that primary and sec-
ondary study outcomes are indirectly assessed 
(presence or absence of live parasites, includ-
ing eggs, determined by gross clinical inspec-
tion) and data are nonstandardized (highly 
variable) relative to time of therapeutic appli-
cation. Certainly, kill times and kill rates are 
rarely determined or reported. Indeed, meta-
analyses of randomized, controlled clinical 
trials for these parasitoses are scarce and, by 
nature, analyses are based on highly variable 
assessment methodology and data collection, 
followed by highly variable interpretation and 
reporting.1–2

Considering these significant limitations 
in efficacy studies to date for both scabies and 
pediculosis, Table 4.1 reports a combined sub-
jective and objective relative assessment of effi-
cacy and safety to provide a current guide to 
benefit-to-risk ratio for selected agents reported 
to be used in scabies and/or pediculosis.

Previous studies demonstrated that vid-
eodermatoscopy (VD) is a very effective and 
sensitive diagnostic tool for some cutaneous 
parasitoses, in particular scabies and pedicu-
losis.3–5 An important advantage of VD is its 
high compliance, as it does not cause pain or 
physical discomfort. For these reasons, VD 
seems to be a useful technique for evaluation of 
response to therapy, especially in those cases 
in which itch persists after treatment or patient 
compliance is doubtful. Based on these con-
siderations, some studies have been conducted 
to evaluate VD’s ability to monitor efficacy of 

scabies and pediculosis treatment and whether 
it allows determination of the optimal timing 
of drug application.

The use of VD in the therapeutic monitoring 
of scabies and pediculosis may provide enor-
mous advantages in the quest to establish repro-
ducible quantitative methodology for efficacy 
studies in these parasitoses.

THERAPEUTIC MONITORING 
OF SCABIES

Topical and systemic agents are quite effec-
tive in killing and eradicating the parasite 
(Table  4.1). Pruritus may increase and persist 
for up to 2 weeks after successful treatment due 
to continuing reactivity to substances released 
from the dying mites. Patients need to be reas-
sured that itching is not always indicative of 
infestation after treatment. Pruritus lasting 
longer than 2 weeks after treatment may indi-
cate treatment failure or resistance. Generally, 
a repeat treatment is given 7 days after the ini-
tial treatment to ensure that hatching larvae are 
destroyed.6 Bed linens and towels should be 
washed after treatment, and areas of frequent 
body contact such as carpets, chairs, and sofas 
should be vacuumed.7 It is important to treat 
close physical contact, even if asymptomatic, 
as well as the infested patient to minimize the 
risk of reinfestation.

The first study8 to assess the use of epilu-
minescence light microscopy (ELM) for moni-
toring antiscabietic therapy was performed 
in 2001. The authors examined the mite’s 
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TABLE 4.1
Combined subjective and objective relative assessment of reported 
efficacy and safety to provide a benefit-to-risk ratio category for 
selected agents used in scabies and/or pediculosis

Agent Condition Benefit: Risk

Benzyl alcohol
Topical

pediculosis 1

Dimethicone
Topical

pediculosis 1

Ivermectin
Topical

pediculosis 1

Ivermectin
Systemic

scabies and 
pediculosis

1

Malathion/terpineols combination therapy (US)
Topical

scabies and 
pediculosis

1

Permethrin
Topical

scabies and 
pediculosis

1

Benzyl benzoate
Topical

scabies and 
pediculosis

2

Cotrimoxazole (trimethoprim/sulfamethoxazole)
Systemic

pediculosis 2

Crotamiton
Topical

scabies and 
pediculosis

2

Lindane
Topical

scabies and 
pediculosis

2

Malathion monotherapy (UK)
Topical

scabies and 
pediculosis

2

Petrolatum/mineral oil/vegetable (e.g., olive) oils
Topical

pediculosis 2

Pyrethrins/piperonyl butoxide
Topical

pediculosis 2

Sulfur
Topical

scabies 2

Albendazole
Systemic

pediculosis 3

Carbaryl
Topical

pediculosis 3

Citronella
Topical

pediculosis 3

Levamisole
Systemic

pediculosis 3

Butter/margarine/mayonnaise
Topical

pediculosis na

Kerosene/gasoline/petroleum distillates
Topical

pediculosis na

1 benefit/risk balanced

2 benefit/risk decreased
3 benefit/risk marginal
na benefit/risk not acceptable
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morphological changes in vivo, the tempo-
ral progression of these changes, and their 
effectiveness as criteria for treatment. Twenty 
patients affected by scabies were observed: 7 
patients received 12 mg of ivermectin as a sin-
gle dose and 13 patients were treated with lin-
dane or benzyl benzoate for 3 days. ELM was 
performed using ×8.25 and ×20.8 magnifica-
tion. Before treatment, the average number of 
adult female mites on both hands and feet of all 
patients was 8.2. Epimeres (chitinous internal 
structures attached to legs), anterior outline, 

eating tools, and both pairs of forelegs and 
hind legs of Sarcoptes scabiei were observed. 

One week after treatment, the average num-
ber of adult female mites had dropped to 5.0. 
After 2 weeks, the animals began to degrade, 
and their outlines disappeared gradually; how-
ever, epimeres were even more distinct, espe-
cially in children. A granular hem was noticed 
in some cases. After 3 weeks, structures had 
progressively broken down or were missing. 
Statistically, no differences were found between 
patients treated orally and those treated locally. 
After 4 weeks, there were no visible remains. 
The authors suggested the decreasing number 
of mites might have resulted from both scratch-
ing and the renewal process of the corneal layer 
itself. Once the mite was dead, it was slowly 
promoted upward under a progressively thin-
ning cover; this explained why the durable 
chitinous epimeres became even more distinct 
with time. The progressive degradation of its 
other, less durable components and its gradu-
ally disappearing outline suggested that the 
mite had degraded rather than simply been 
scratched away. Probably, the granular hem 
was a product of catabolism resulting from 
treatment.

Another study9 evaluated a group of patients 
affected by scabies undergoing topical treat-
ment with a thermo-labile foam of pyrethrins 
(0.165%) synergized with piperonyl butoxide 
(1.65%) to determine if VD would enhance 
monitoring of the clinical response to treat-
ment and to determine if this technique would 
indicate the optimal timing of drug applica-
tion. Twenty patients (12 male, 8 female; age 
1–65 years) affected by scabies (diagnosis 

confirmed by VD) and who were treatment-
naïve were included in the study. The foam 
was applied to the entire body, once at bedtime 
for two consecutive days. To detect treatment 
response, VD evaluation (Hi-Scope KH-2200 
[Hirox Co. Ltd., Tokyo, Japan] equipped with 
a zoom lens that allows skin observation with 
incidental light at magnifications ranging from 
×20 to ×600) of two selected skin areas for 
each patient was performed at baseline, 12, 
24, 36, and 48 hours. At 48 hours, skin of the 
selected areas was scraped, followed by micro-
scopic observation. In all patients, VD showed 
mite migration within burrows at 12 hours. 
At 24 hours, there was no evidence of active 
mite migration; at that time point most patients 
reported that itching symptoms had subsided. 
At 48 hours, the mites were generally no longer 
appreciable and an amorphous material, prob-
ably resulting from mite decomposition, was 
generally detectable at one end of an empty 
burrow (Figure 4.1). At this time, skin scraping 
followed by microscopic observation showed 
only mite remnants in all patients. None of 
the 20 patients showed evidence of infestation 
at a 2-week follow-up. VD confirmed that the 
foam was effective in the management of sca-
bies, killing the mites at about 24 hours, when 
their immobilization could be established. In 
this study, the use of high magnification (up 
to ×600) allowed early recognition of the mite 
death.

In another single-arm multicenter study10 
including adults and children from 3 months of 
age with proven scabies, a 5% permethrin cream 
formulation was tested. In this study the evalu-
ation of efficacy was performed with the stereo 
epiluminescence microscope of Kreusch (Fa. 
Wolfgang Kocher Feinmechanik, Mössingen, 
Germany, or a comparable device of another 
manufacturer) or with a videomicroscope with 
×20–×60 magnification.

In conclusion, VD enhances the monitoring 
of clinical response to treatment and allows 
determination of the optimal timing of drug 
application. This may be particularly impor-
tant in minimizing the risk of overtreatment, 
reducing the potential for side effects, and 
enhancing patient compliance.11
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THERAPEUTIC MONITORING 
OF PEDICULOSIS

A high percentage of cases of head lice are treated 
without medical supervision and with products 
that may be prone to overuse, leading to increased 
risk of developing resistance to such products. 
Resistance to virtually all topical products for 
treatment of pediculosis has been reported.12–14 
While treatment failure may be due to resistance 
in some cases, noncompliance or underuse of 
medication should always be considered. Whether 
changing treatment product or applying additional 
doses, the importance of consultation and patient 
education should be emphasized.15 Some causes of 
treatment failure may be related to misdiagnosis 
or reinfestation. Usually an initial treatment is fol-
lowed by a second application after 7–10 days to 
ensure that any hatching nymphs are destroyed.16

Pediculosis is usually treated with topical 
compounds with insecticidal activity (pyrethrin, 
permethrin, and malathion), with so-called 
natural products with mechanical action (e.g., 
essential oils), or with systemic drugs, such 
as antibiotics (trimetroprim) or ivermectin.17 
However, for many of these products, data about 
their real therapeutic efficacy or rapidity of 
action are not readily available. Moreover, eval-
uation methods have been based on very sim-
plistic criteria (i.e., clinical examination before 
and after treatment).

VD can be used as a diagnostic tool in head 
and pubic lice infestation: it permits an easy 
identification of parasite and nits when these are 
not easy to identify with the naked eye.18 The 
differentiation between vital and empty nits 
provides useful information about therapeutic 
response.

(a) (b)

(c) (d)

FIGURE 4.1 Treatment of scabies with pyrethrins + piperonyl butoxide. (a, b) VD evaluation showing the 
presence of Sarcoptes scabiei (arrows) at baseline. (c, d) After 48 hours of treatment the mites were no longer 
appreciable (×100).
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An in vivo study18 was performed by means of 
a noncontact handheld dermatoscope (Dermlite; 
3Gen, LLC). An 8-year old boy affected by 
Pediculus capitis was treated with permethrin 
1% according to established protocols. One 
week after the first treatment cycle, dermato-
scopic follow-up still revealed the presence of 
dark brown eggs containing nymphs, and two 
additional therapeutic cycles were performed. 
At the last visit, 3 weeks after diagnosis, no nits 
were observed and treatment was discontinued. 
In this case, the dermatoscopic examination 
allowed a safe and reliable differentiation of 
eggs containing nymphs from the empty cases 
of hatched louses and also from amorphous 
pseudo-nits. The characteristic dermatoscopic 
features not only let the authors establish a rapid 
diagnosis, but also were useful for the treatment 
monitoring, because vital eggs were still pres-
ent after the first treatment cycle. Therefore, in 
vivo dermatoscopy may replace the more time-
consuming ex vivo microscopic examination of 
the affected hairs in the daily routine.18

In our experience, VD allowed therapeutic 
monitoring with mercurial ointment in a case of 
phthiriasis palpebrarum. After 5 days of treat-
ment, VD showed the persistence of few full nits 
not visible to the naked eye (Figure 4.2).

VD allows an in vivo evaluation of the move-
ments and physiology of lice and eggs. Isolation 
of an adult parasite allows one to observe the 
louse and to prove its viability in ex vivo con-
ditions (by means of a Petri dish). Through the 
isolation of Pediculus humanus capitis and 

through VD evaluation, it also is possible to 
assess the efficacy and rapidity of pediculocidal 
activity of topical pediculocides.

In 2006 a study was performed19 with VD 
about the pediculocidal efficacy and rapidity of 
action of two different products indicated in the 
treatment of head lice. A formulation of syner-
gized pyrethrin in thermophobic foam (Milice; 
Mipharm) was compared to a coconut and ani-
seed oil–based spray, with a mechanical action 
obtained by suffocation (Paranix; Chefaro). Ten 
experiments were performed on the same number 
of adults’ specimens of Pediculus humanus capi-
tis taken in three subjects with head lice infestation 
using a fine-tooth comb. Each louse was placed in 
a Petri dish with gauze on the bottom to improve 
the VD visualization (Hirox Hi-Scope KH-2200 
equipped with lenses allowing magnifications 
ranging from ×20–×600). An initial observation 
of 180-second duration was performed to evalu-
ate movements and peristaltic intestinal activity 
(that is visible in transparency) as an indicator of 
lice viability. After this time, a minimal quantity 
of pyrethrin thermophobic foam was applied on 5 
parasites; the oil-based spray was applied on the 
other 5 parasites. The parasites’ activity was then 
observed and recorded for 120 continuous min-
utes. In the case of the pyrethrin thermophobic 
foam product, in all performed tests, the absence 
of parasite movements was observed within 
10 seconds of the contact with the product; the 
absence of peristalsis was noted within 60 sec-
onds, and this finding was interpreted as mite 
death. With coconut and aniseed oil–based spray, 

(a) (b)

FIGURE 4.2 Treatment of phthiriasis palpebrarum with a mercurial ointment. (a) VD of lice and nits at 
baseline. (b) VD after 5 days of treatment: persistence of few full nits not visible to the naked eye (×30).
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the lice also were alive after a continuous obser-
vation of 120 minutes after the application of the 
product. (On the spray’s packaging, the time for 
optimal product activity is indicated as approxi-
mately 15 minutes.)

Successively, another similar preliminary 
study was performed from the group with a top-
ical compound that acts through a mechanical 
action of “choking” the mite within few minutes 
(Figure 4.3).

In conclusion, VD represents a valid research 
tool for the evaluation of efficacy and time of 
action of topical pediculocides.11 A further and 
future use of this tool could be represented by 
the study of possible lice resistance to commonly 
used substances with pediculocidal activity to 
contribute to the identification of alternative and 
appropriate therapeutic options.
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FIGURE 4.3 VD of an adult specimen of Pediculus 
humanus treated with the application of a topical 
compound that acts through a mechanical “choking” 
action (×80).
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5 Parasitoses
Tungiasis

Elvira Moscarella, Leonardo Spagnol 
Abraham, and Giuseppe Argenziano

DEFINITION

Tungiasis is an ectoparasitic disease caused by 
the burrowing flea Tunga penetrans or related 
species.1

EPIDEMIOLOGY/ETIOPATHOGENESIS

The flea has many common names, includ-
ing the chigger flea, sand flea, chigoe, jigger, 
nigua, pigue, or bicho-de-pé, and is endemic 
in some parts of South and Central America, 
Africa, Asia, and the Caribbean. Data on tungi-
asis prevalence are variable and are not always 
available, especially for Africa. Tungiasis is 
reported to be very frequent in Trinidad with 
prevalence varying from 15.7% to 31.4%.1–2 In a 
study conducted in a rural community in Lagos, 
the prevalence was 45.2%.3 A surveillance 
performed in communities of lower socioeco-
nomic status of northeast Brazil has demon-
strated prevalence rates of up to 54.5% among 
the residents of such areas.4 Only one autoch-
thon case has been reported in Europe5 and the 
disease is rarely diagnosed in North America, 
but it should no longer be obscure to physi-
cians because of increasing international travel 
to tropical destinations. A study analyzed the 
most common locally endemic infections that 
travelers encounter visiting Brazil. The most 
common travel-related illnesses were derma-
tologic conditions (40%), diarrheal syndromes 
(25%), and febrile systemic illness (19%), and 
the most common dermatologic conditions 
were cutaneous larva migrans, myiasis, and 
tungiasis.6 Travelers to affected countries must 
be advised to wear shoes (not sandals) when 
walking in rural areas in affected regions.

Tunga penetrans is a ground flea that infests 
the skin of humans and can have various 

animals (pigs, cows, cats, dogs, and rats) serv-
ing as usual reservoirs.7–8 The disease is usually 
acquired by walking barefoot in humid ground 
contaminated by the flea. Therefore, the feet 
are the preferred site of penetration. The flea is 
not able to jump high; even so, ectopic lesions 
have been reported in almost all parts of the 
body and are associated with high infestation 
grades and young age.9 Both male and female 
fleas may penetrate the skin, but after copula-
tion, the male dies, whereas the female remains 
in the skin completing her vital cycle that lasts 
about 4–6 weeks. The flea penetrates the skin 
with the head of the exoskeleton, creating a cav-
ity that reaches the superficial dermis, where it 
is nourished by the blood of the dermal vascu-
lar plexus. After penetration into the skin, the 
female starts producing eggs and enlarging her 
body from 1 mm to about 1 cm in diameter. 
Eggs and feces are eliminated through a small 
opening in the epidermis and then the flea dies 
in the cavity. The natural history of the disease 
has been divided into five phases:10 (1) penetra-
tion, (2) hypertrophy, (3) the white halo phase, 
(4) inoculation, and (5) rest of the fleas in the 
host’s cutis.

CLINICAL PRESENTATION/DIAGNOSIS

Tungiasis typically presents multiple, confluent, 
roundish papules or nodules located on the feet. 
The lesions are white-gray-yellowish in color 
and exhibit a small, central, brown opening. 
Penetration of the flea is asymptomatic or may 
be followed by an itching sensation. When the 
parasite enlarges its diameter, an inflammatory 
process causes pain to the host,11 that is some-
times reported as very intense and debilitating.

The diagnosis is essentially clinical in 
endemic areas. In nonendemic areas, the lesion 
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is usually single and can be easily misdiagnosed 
and confused with several other diseases like 
viral warts, foreign body reaction, fungal and 
bacterial infections, tumors, myiasis, and vas-
culitis. Early diagnosis and correct therapy are 
crucial to avoid frequent complications that may 
be caused by bacterial super-infections.12

Histopathologic examination reveals hyper-
keratosis and acanthosis of the epidermis. The 
flea is located between the epidermis and the 
superficial dermis, embedded in a pseudo-
cystic cavity that presents a small opening 
through which eggs and feces are expelled. 
An inflammatory perilesional infiltrate that is 
constituted by lymphocytes, neutrophils, and 
eosinophils is also present.

DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

Physicians frequently see traveling-associated 
dermatoses with which they are not very famil-
iar.13 In this scenario, dermatoscopy can facili-
tate the early diagnosis of tropical dermatoses 
including tungiasis, thus leading to a correct 
approach (Figure 5.1).

Bauer and colleagues14–15 first described the 
dermatoscopic aspects of tungiasis, identifying 
the dark spot as a pigmented ring with a cen-
tral pore. This corresponds to the pigmented 
chitin surrounding the posterior opening of the 
flea exoskeleton. Di Stefani and colleagues16 
found a dermatoscopic gray-blue blotch, which 
they inferred to be related to developing eggs. 
The direct identification of eggs by dermatos-
copy has been described by Cabrera’s team.17 

After the flea reaches the dermis, by sequen-
tial and careful shaving of the epidermis and 
gently compresses the edges of the wound, 
a jelly-like bag emerges, which is visible as a 
bag full of eggs during dermatoscopy. Bakos 
et al.18 described a further dermatoscopic feature 
defined as “whitish chains.” They visualized the 
presence of whitish structures in a chain-like 
distribution perfectly matching in vivo with the 
jelly bag described by Cabrera’s team17,19 Dunn 
and colleagues20 utilized ex vivo dermatoscopy 
for diagnosis confirmation. In their report, in 
vivo dermatoscopy revealed an annular brown 
ring with a central black pore. A diagnosis of 

tungiasis was suspected and management initi-
ated immediately. This involved careful dissec-
tion of the stratum corneum before shelling out 
the intact flea, thus allowing the visualization, 
by ex vivo dermatoscopy, of the flea head on a 
distended “jelly sac” abdomen full of eggs.

Dermatoscopy can also allow a rapid dif-
ferential diagnosis21 with plantar warts and pig-
mented melanocytic lesions (a case of tungiasis 
simulating acral melanoma has been described).7 
In viral warts, the diagnosis is based on the 
presence of a verrucous, yellowish unstructured 
area exhibiting a variable number of irregularly 
distributed, red, brown, or black dots or linear 
streaks caused by chronic high vascular pres-
sure at plantar sites. Pigmented acral melanoma 
can also be easily differentiated for the presence 
of specific dermatoscopic features such as the 
parallel ridge pattern.

In conclusion, clinical history, examination 
findings, and in vivo dermatoscopy are impor-
tant clues for the diagnosis of tungiasis. After 
extraction of the intact parasite, the diagno-
sis can be confirmed by ex vivo dermatoscopy 
revealing the parasite’s head and abdomen full 
of eggs (Figure 5.2).20,22

(a) (b)

FIGURE 5.1 Tungiasis. (a) White-grey-yellowish 
round papule located on the foot. (b) At dermatos-
copy, the lesion appears as white to light brown, 
with a central brownish opening corresponding to 
the posterior part of the flea’s exoskeleton; gray-blue 
blotches can also be seen and represent the intestinal 
part of the flea (×10).
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(a)

(c)

(b)

(d)

FIGURE 5.2 Sequential pictures of the procedure to remove the tungiasis flea. (a) Clinical aspect of the 
tunga after careful dissection of the stratum corneum before shelling out the intact flea. (b) Ex vivo dermatos-
copy without contact showing numerous “rice-like” whitish structures corresponding to the eggs, and a black 
elongated structure in the middle, corresponding to the clotted blood. (c, d) Contact dermatoscopy with little 
pressure (c) and high pressure (d), showing the eggs within the clotted blood (×10).
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6 Parasitoses
Cutaneous larva migrans

Elvira Moscarella, Renato Bakos, and Giuseppe Argenziano

DEFINITION

Cutaneous larva migrans (CLM) is a cutaneous 
parasitosis characterized by one or more ser-
piginous lesions.1–3 It is also known as “creeping 
eruption.”

EPIDEMIOLOGY/ETIOPATHOGENESIS

CLM is endemic in tropical and subtropical 
geographic areas and the southwestern United 
States; however, the increased foreign travels by 
the world’s population have no longer confined 
the parasitosis to these areas.3–4

CLM is caused by accidental percutaneous 
penetration and subsequent migration of lar-
vae of various animal hookworms (helmints). 
Ancylostoma braziliense is the most common 
parasite implicated in the development of CLM.2 
Its length and width are approximately 650 and 
20 μm, respectively. Eggs are shed in feces of 
infested dogs and cats, hatch in the superficial 
layer of the soil, and then develop into larvae.1–2 
Upon close contact, the larvae penetrate human 
skin. The larvae cannot penetrate the basement 
membrane of human skin and remain confined to 
the epidermis. This results in the development of 
serpiginous skin lesions. 

CLINICAL PRESENTATION/DIAGNOSIS

The disease manifests as an erythematous, ser-
piginous, pruritic, cutaneous eruption. Lesions 
are typically distributed on the distal lower 
extremities, including the dorsa of the feet and the 
interdigital spaces of the toes, but can also occur 
in the anogenital region, the buttocks, the hands, 
and the knees. The diagnosis of CLM is primar-
ily based on the classic clinical appearance of the 
eruption. Only a minority of patients demonstrate 
systemic involvement, such as peripheral eosino-
philia and increased immunoglobulin E (IgE) 

levels on total serum immunoglobulin determi-
nations. A skin biopsy sample in CLM, taken just 
ahead of the leading edge of a tract, may show 
a larva (periodic acid-Schiff positive) in a supra-
basal burrow, basal layer tracts, spongiosis with 
intraepidermal vesicles, necrotic keratinocytes, 
and an epidermal and upper dermal chronic 
inflammatory infiltrate with many eosinophils.1–2

Even though CLM is self-limited, the intense 
pruritus and risk for infection mandate treat-
ment. Prevention involves avoidance of direct 
skin contact with fecally contaminated soil.

DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

Dermatoscopy can be a helpful aid in the diag-
nosis of CLM (Figure 6.1), although its efficacy 
has not been adequately established. In a report 
by Elsner and colleagues,5 the larva of CLM 
was detected by dermatoscopy at ×40 mag-
nification, but in another study of 18 patients, 
the diagnosis of CLM was established by his-
tory and clinical examination, and only one 
larva was visualized within one lesion in one 
patient by dermatoscopy.6 However, in this lat-
ter study dermatoscopy was limited to a stan-
dard ×10 magnification, which could account for 
the low sensitivity in detecting larva. Zalaudek 
and colleagues7 described an additional case in 
which the characteristic clinical features and 
symptoms of CLM suggested the diagnosis. 
Nonetheless, dermatoscopy revealed translu-
cent brownish structureless areas in a segmental 
arrangement, which corresponded to the body 
of the larva, while the empty burrow revealed 
dotted vessels.7 In a report by Aljasser and col-
leagues, polarized dermatoscopy of the serpigi-
nous tract showed two oval structures, each with 
a yellow periphery and brown center that may 
represent the body of the larva.8
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In conclusion, the efficacy of dermatoscopy 
for the diagnosis of CLM has not been adequately 
established, and further reports, using both stan-
dard and high magnification, are needed.
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(a)

(c)

(b)

(d)

FIGURE 6.1 Two cases of cutaneous larva migrans occurring in two young Brazilian patients. (a, b) 
Erythematous raised serpiginous tract over the toes (a) and medial aspect of the right foot (b). (c, d) Dermatoscopy 
of the same cases revealing respectively a brownish homogeneous pigmentation (c) and a brownish to yellow 
structureless area that may correspond to the body of the larva (d) (×20).
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7 Parasitoses
Cutaneous leishmaniasis

Pedro Zaballos Diego

DEFINITION

Cutaneous leishmaniasis (CL) is a common pro-
tozoan infection caused by several species of the 
genus Leishmania.

EPIDEMIOLOGY/ETIOPATHOGENESIS

CL is widely distributed and is prevalent in 
Africa, the Middle East, Latin America, and 
Mediterranean areas.1 Leishmania species caus-
ing the disease include L donovani, L tropica, L 
aethiopica, L major, and L infantum. They are 
obligatory intracellular protozoa and are trans-
mitted by infected animals to humans through 
the bite of Phlebotomine sandflies in the old 
world or Lutzomya in the new world.1 The epi-
demiological and clinical features of the disease 
vary significantly depending on the type of par-
asite, vectors, immune system of patients, and 
environmental conditions.

CLINICAL PRESENTATION/DIAGNOSIS

Clinically, CL usually presents as a small pap-
ule that can progress into an erythematous 
nodule or indurated scaly plaque or into ulcers 
with regular contours and a central crust, which 
often tends to be hemorrhagic. These lesions 
appear mainly on uncovered areas such as the 
face and limbs, after a period of incubation of a 
few weeks or months. The polymorphous clini-
cal spectrum of CL commonly makes its clini-
cal diagnosis difficult. Differential diagnosis 
involves a wide range of skin diseases, including 
bites, sarcoidosis, infectious diseases (foruncle, 
tuberculosis, leprosy, actinomycetoma, sporotri-
chosis), melanocytic lesions (Spitz/Reed nevi, 
amelanotic melanoma), skin cancer (basal cell 
carcinoma, squamous cell carcinoma, keratoac-
anthoma), pyogenic granuloma, and cutaneous 

metastasis.1–6 The suspected clinical diagnosis 
is confirmed by the demonstration of amasti-
gotes in infected skin, by the growth of promas-
tigotes in cultures medium, or by polymerase 
chain reaction–based methods, which may not 
always be available in routine daily practice and 
are costly and time-consuming.1–6

DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

Dermatoscopy has demonstrated to be a use-
ful technique to improve the diagnosis of CL 
(Figures 7.1–7.7), depending on the experience 
of the user and the type of skin lesion.1–6

The main dermatoscopic structures associ-
ated with CL were described by Llambrich and 
colleagues in 2009.2 Later, teams led by Taheri 
(144 cases)3 and Yücel (145 cases)4 validated 
these findings in their countries and added some 
additional structures.

The most common findings are the presence 
of generalized erythema (82%–100% of cases) 
and vascular structures (87%–100%) that cor-
respond to the presence of dilated and telan-
giectatic vessels in these lesions.2–6 The range 
of vessels associated with CL is wide. Comma-
shaped vessels were most commonly found in 
the study by Llambrich’s team,2 dotted ves-
sels in the study by Taheri’s team,3 and linear 
irregular vessels in the study by Yücel’s team.4 
In any case, comma-shaped vessels (4%–73%), 
linear irregular vessels (30%–57%), dotted ves-
sels (16%–61%), polymorphous atypical ves-
sels (3%–26%), hairpin vessels (17%–37.5%), 
arborizing telangiectasias (11%–36.5%), glo-
merular-like vessels (7%–23%), and corkscrew 
vessels (0%–7%) can be found.2–4 However, as 
these vessels are seen in many other diseases, 
they do not have a definitive diagnostic value.
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FIGURE 7.2 Dermatoscopy of cutaneous leish-
maniasis: generalized erythema, vascular structures 
(mainly arborizing telangiectasias), and yellow tear-
like structures (×10).

FIGURE 7.3 Dermatoscopy of cutaneous leishman-
iasis in initial phase: generalized erythema and vascu-
lar structures (polymorphous atypical vessels) (×10).

FIGURE 7.4 Dermatoscopy of cutaneous leish-
maniasis: generalized erythema, vascular structures, 
hemorrhagic crusts, and an incipient white starbust-
like pattern (×10).

FIGURE 7.5 Dermatoscopy of cutaneous leish-
maniasis in a child: generalized erythema, vascular 
structures, hemorrhagic crusts, and a remarkable 
white starbust-like pattern (×10).

FIGURE 7.1 Dermatoscopy of cutaneous leish-
maniasis: generalized erythema, vascular structures, 
scales, and some yellow tear-like structures (×10).

FIGURE 7.6 Dermatoscopy of cutaneous leishman-
iasis in advanced phase: central erosion/ulceration 
combined with scales, white starbust-like pattern, 
and vascular structures at the periphery (×10).
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The most remarkable and specific dermato-
scopic features associated with CL are the yellow 
tear-like structures and the white starbust-like pat-
tern. The yellow tear-like structures are roundish 
or oval (“tear drop form”) white-yellowish struc-
tures that correspond to the follicular or keratin 
plugs. Llambrich and colleagues2 found these yel-
low tears in 53% of cases, Yücei and colleagues4 
in 40% of cases, and Taheri and colleagues3 in 
41.7% of cases. These relatively high values may 
indicate that these structures are important der-
matoscopic features of CL. The white starbust-
like pattern corresponds histologically to the 
presence of parakeratotic hyperkeratosis and 
is located peripherally around central erosions 
or crusts. Llambrich’s team2 found this white 
starbust-like pattern in 38% of cases, Yücei’s4 in 
18.6% of cases, and Taheri’s3 in 60.4% of cases. 
As this pattern has not been previously associated 
with other dermatological lesions, it may repre-
sent a valuable dermatoscopic criterion.

Other dermatoscopic structures that can 
be found in CL include salmon-colored ovoid 
structures, observed in 13% of cases in Yücei’s 
series,4 central erosions or ulcers (35%–46% of 
cases),2–6 hyperkeratosis or scales (33%–50%),2–6 
yellow hue (43.8% of cases in Taheri’s series),3 
milia-like cysts (4.9% of cases in Taheri’s 
series),3 and perilesional hypopigmented halo 
(2.8% of cases in Yücei’s series).4

Llambrich and colleagues2 identified two 
main dermatoscopic patterns of CL that cor-
relate with the evolution of the lesions: in early 
cases, papular lesions are characterized by 
vascular structures and yellow tear-like struc-
tures; in more advanced cases, nodular lesions 
are characterized by central erosion/ulceration 
combined with scales, white starbust-like pat-
tern, and vascular structures at the periphery.
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FIGURE 7.7 Dermatoscopy of cutaneous leishman-
iasis located on the right ear of a 70-year-old woman: 
two large salmon-colored ovoid structures that are 
reminiscent of the apple jelly–like appearance seen 
in other granulomatous diseases on diascopy (×10).

K22458.indb   35 12/02/16   3:07 pm



This page intentionally left blankThis page intentionally left blank



37

8 Parasitoses
Trombiculiasis

Maria Rita Nasca and Giuseppe Micali

DEFINITION

Trombiculiasis is an infestation of the skin, 
also known as “chiggers,” caused by the lar-
val stage of different species belonging to the 
phylum Arthropoda, class Arachnida, subclass 
Acarina.1–2

EPIDEMIOLOGY/ETIOPATHOGENESIS

Neotrombicula autumnalis is the most prevalent 
species in the temperate and humid European 
environment, whereas Trombicula alfreddugesi 
is considered the most diffuse species in the 
Southeast and Midwest areas of North America. 
Adult individuals live and reproduce on the soil 
especially during warmer and wet late sum-
mer months. Eggs usually hatch at the end of 
autumn, about 10 days after deposition. New 
mites at their larval stage are obliged parasites 
of warm-blooded hosts, and usually feed and 
grow on small rodents and dogs’ skin injecting 
lytic enzymes to digest cutaneous cells for 2–10 
days before returning to the soil, where, after 
about 6 weeks, they first turn into nymphae and 
then into eight-legged adult individuals.3–4

CLINICAL PRESENTATION/DIAGNOSIS

Humans engaged in outdoor activities or stay-
ing in rural areas for professional or recre-
ational purposes may become occasional hosts 
of this ectoparasitic infestation that is more 
common in autumn and should be suspected 
when dealing with subjects at risk (farmers, 
hunters, children, etc.) showing an itchy erup-
tion. After climbing on the host, larvae usually 
move rapidly toward moist areas where skin 
is thinner and feeding is easier, such as the 
antecubital, axillary, popliteal, and inguinal 
grooves. They do not dig burrows but attach to 
the skin, more often settling on covered areas 

where clothes fit tightly, including the waist. 
Attachment itself is usually uneventful, but the 
injection of lytic enzymes through the feeding 
apparatus (stylosome) that follows a few hours 
later causes intense itch and onset of tiny spots 
of erythema on the affected areas. Scratching 
may easily cause detachment of the mite, which 
will not be able to attach again to the skin 
afterward. However, persistence of parts of the 
stylosome in the skin causes long-lasting pruri-
tus, due to an immune inflammatory response, 
that subsides only several days later when the 
mite remnants are discarded through the skin. 
Pruritic wheals or papules usually ensue in 
previously sensitized individuals (Figure  8.1). 
Scratching marks and superinfection also fre-
quently occur.3–4

Trombiculiasis is not considered rare but it 
is underreported and, probably, often misdiag-
nosed. Cutaneous findings are nonspecific, and 
an accurate anamnesis is essential to address 
this challenging diagnosis. Parasites may easily 
be missed or barely appreciable with common 
magnification lenses, so that their identification 
may be quite difficult.

DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

Videodermatoscopy is a useful tool for the 
diagnosis of ectoparasitic disorders.5–6 In trom-
biculiasis it can easily reveal at ×30 magnifi-
cation the characteristic reddish mite strongly 
attached to the patient’s skin that may otherwise 
go overlooked (Figure 8.2a). Moreover, at ×150 
magnification, details useful to recognize trom-
biculid mites in their larval stage and make a 
correct definitive diagnosis are easily apprecia-
ble (Figure 8.2b). They appear as 0.2–0.4 mm 
roundish and elongated orange mites with three 
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pairs of long legs, two paired eyes, and a feeding 
apparatus with visible hooked chelicerae and 
segmented palps.4 Such traits, common to lar-
vae of several trombiculid mites, may be inad-
equate for a stringent taxonomic assignment but 
yet enable unequivocal identification of chigger 
mites in the medical setting.

No specific medications are required in the 
management of human trombiculiasis. Using 
repellants and avoiding exposure by wearing 
adequate clothing when accessing infested areas, 
along with accurate washing of body and clothes 
with soap and hot water immediately after, are 
usually effective prevention measures.3–4
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(a)

 

(b)

FIGURE 8.1 Trombiculiasis: wheals and papules on trunk (a) and legs (b).

 

FIGURE 8.2 Dermatoscopy of the larval stage of trombiculid mite on the patient’s skin at low (×30) (a) and 
high magnification (×150) (b).

(a) (b)
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9 Infectious diseases
Cutaneous and genital warts

Francesco Lacarrubba, Anna Elisa Verzì, 
Marco Ardigò, and Giuseppe Micali

Human papillomaviruses (HPVs) are DNA 
double-strand viruses that exhibit tropism for 
cells of the stratified squamous epithelium and 
that are associated with several cutaneous or 
mucosal benign and malignant lesions. To date, 
more than 100 different types of HPV have been 
identified.1 Transmission may be direct or indi-
rect. The most common clinical manifestations 
of HPV infection are represented by cutaneous 
and genital warts.

CUTANEOUS WARTS

definition

Cutaneous warts are benign epithelial keratino-
cytes proliferations that may affect any skin site, 
particularly the extremities.

epidemiology/etiopAthogenesis

They are very common with an estimated inci-
dence of 7%–10% in the European popula-
tion and 1% in the US population.2 Incidence 
increases 50–100 times in immunocompro-
mised subjects, such as kidney-transplant 
patients.3 HPV 1, 2, 3, 4, 7, 10, 27, and 57 are 
generally involved.

clinicAl presentAtion/diAgnosis

The clinical appearance of cutaneous warts is 
variable. Common warts (verrucae vulgaris) 
present as single or multiple, usually asymptom-
atic papules with a rough surface of varying sizes 
(Figure 9.1a). They may occur in any part of the 
integument but are more common on the back 
of hands and fingers. Morphological variants are 

represented by filiform warts, which are pedun-
culated, spiculated lesions that mainly affect 
the face and neck. Palmo-plantar warts may 
present as superficial, hyperkeratotic plaques, 
also called mosaic warts, or as deep, painful 
lesions, also known as myrmecia (Figure 9.2a). 
Flat warts (verrucae planae) are rounded or 
polygonal slightly raised papules, of skin color 
or pigmented (brownish, slightly yellowish), 
with a flat, smooth, or slightly rough surface 
(Figure  9.3a). They are commonly located on 
the face and the back of the hands, and they may 
be numerous with a linear distribution.

The diagnosis of cutaneous warts is usually 
based on typical clinical appearance.

dermAtoscopy/videodermAtoscopy feAtures

Dermatoscopy may be useful for a more accu-
rate diagnosis. Common warts display multiple 
densely packed papillae, containing central red 
dotted vessels, which are surrounded by whit-
ish halos (Figure  9.1b). Irregularly distributed, 
hemorrhagic reddish to black dots or streaks 
may be present.4–7 Palmo-plantar warts reveal 
verrucous, yellowish structureless areas exhibit-
ing multiple irregularly distributed red to brown 
to black dots or linear streaks due to hemor-
rhages (Figure 9.2b). These dots are helpful cri-
teria to distinguish plantar warts from calluses, 
which lack blood spots.8 Skin lines are typically 
interrupted.9 Flat warts are characterized by 
regularly distributed, tiny red dots on a light-
brown to yellow background (Figure  9.3b).6–7 

These features are helpful to distinguish them 
from acne comedones, which by contrast typi-
cally reveal a central white to yellow pore cor-
responding to the hair follicle opening.
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(a)

 

(b)

FIGURE 9.1 Common warts. (a) Clinical aspect. (b) Dermatoscopy showing multiple densely packed papil-
lae, containing central red dotted vessels, which are surrounded by whitish halos (×30).

(a)

 

(b)

FIGURE 9.2 Plantar warts. (a) Clinical aspect. (b) Dermatoscopy showing a verrucous, yellowish structure-
less area exhibiting multiple irregularly distributed red to brown dots. Skin lines are interrupted (×30).

(a)

 

(b)

FIGURE 9.3 Flat warts. (a) Clinical aspect. (b) Dermatoscopy showing regularly distributed, tiny, red dots 
on a yellowish background (×30).
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GENITAL WARTS

definition

Genital warts or condylomata acuminata repre-
sent the genital and perigenital manifestation of 
HPV infection.

epidemiology/etiopAthogenesis

Genital warts are widely diffused and represent 
the most frequent sexually transmitted infection 
in the Western world. They are frequently encoun-
tered from age 20–45, and men and women are 
equally affected.10 HPV 6 and 11 are generally 
involved and are characterized by low risk of 
potential malignancy.

clinicAl presentAtion/diAgnosis

Clinically, genital warts generally present as 
asymptomatic, pinkish, small papules (Figure 9.4a) 
or filiform, pedunculated, cauliflower-like lesions 
(Figure 9.5a). An accurate early diagnosis of geni-
tal warts is essential for prompt and correct man-
agement to avoid the spread of the disease. Clinical 
appearance, along with a history of acquired slowly 
enlarging papules, often allows an accurate diag-
nosis, unless there are single or unusual lesions 
that may mislead an otherwise straightforward 
clinical diagnosis. Application of 3%–5% acetic 
acid enhances diagnostic ability to some extent; 
however, this technique is considered nonspecific.11 

Histopathology, immunohistochemistry and poly-
merase chain reaction (PCR) techniques are gen-
erally confined to research as they are costly and 
time-consuming.

(a)

 

(b)

FIGURE 9.4 Papular genital warts. (a) Clinical aspect. (b) Dermatoscopy showing whitish network circum-
scribing areas centered by dilated glomerular vessels (×30).

(a)

 

(b)

FIGURE 9.5 Cauliflower-like genital wart. (a) Clinical aspect. (b) Dermatoscopy showing multiple, irregu-
lar whitish projections arising from a common base and comprising elongated and dilated vessels (×30).
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dermAtoscopy/videodermAtoscopy feAtures

Dermatoscopy is a useful technique for the 
diagnosis of genital warts. In papular lesions, 
it shows the presence of a whitish network 
circumscribing areas centered by dilated glo-
merular vessels (Figure 9.4b). In the case of the 
cauliflower-like genital warts, dermatoscopy 
shows in some areas of the lesions the same 
pattern of papular lesions; in other areas, gen-
erally at the periphery, multiple, irregular whit-
ish projections arising from a common base and 
comprising elongated and dilated vessels may 
be observed (Figure 9.5b). Histopathologically, 
the whitish reticular network seen in papular 
lesions correlates with hyperkeratosis and acan-
thosis, and the glomerular vessels correspond to 
tortuous and dilated capillaries in the papillary 
dermis. The whitish projections typical of cau-
liflower-like lesions correspond to marked pap-
illomatosis, hyperkeratosis, and acanthosis, and 
the dilated vessels seen at dermatoscopy corre-
late with those seen at microscopic observation 
along the elongated papillae.7,12–15

Dermatoscopy may help to differentiate ano-
genital warts from other genital growths such as 
pearly penile papules, Fordyce’s spots, mollus-
cum contagiosum, angiokeratoma of Fordyce, 
lymphangiomas, vestibular papillae, and lichen 
nitidus.16

For the evaluation of genital warts, the use 
of videodermatoscopy (VD) is much more pref-
erable to the use of the handheld dermatoscope 
for higher magnification and resolution of dis-
tinguishing features. Moreover, VD technology 
eliminates the sometimes embarrassing situa-
tion of the physician having to place his or her 
head in close contact with the skin surface.
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10 Infectious diseases
Molluscum contagiosum

Pedro Zaballos Diego

DEFINITION

Molluscum contagiosum (MC) is an infectious 
disease caused by a poxvirus of the Molluscipox 
virus genus. It was first described by Bateman in 
the beginning of the 19th century.

EPIDEMIOLOGY/ETIOPATHOGENESIS

There are four main subtypes of MC virus 
(MCV): MCV I, MCV II, MCV III, and MCV IV. 
There is no apparent relationship between viral 
subtype, morphology, or anatomical distribution. 
However, there appears to be marked geographi-
cal variation in the distribution of subtypes. The 
disease is transmitted primarily through direct 
skin contact with an infected individual. Fomites 
have been suggested as another source of infec-
tion. MCV can be found worldwide with a higher 
distribution in tropical areas and has a higher 
incidence in children, sexually active adults, 
and immunocompromised subjects. The average 
incubation time is between 2 and 7 weeks with a 
range extending to 6 months.

CLINICAL PRESENTATION/DIAGNOSIS

Clinically, MC presents as an eruption of multiple 
papules. The morphology of an individual lesion 
is a dome-shaped, flesh colored, or pearly papule 
with an umbilicated center (Figures  10.1–10.2). 
Lesions vary in size from 1–10 mm, although 
occasionally giant lesions are seen. The papules 
may be atypical in size, shape, and color, and 
signs of inflammation may occur spontaneously 
or after trauma. The lesions are often grouped in 
small areas but also may become widely dissemi-
nated. Any cutaneous surface may be involved, 
but favored sites include the axillae, the antecu-
bital and popliteal fossae, and the crural folds 

in children. Autoinoculation is common. MC 
in adults affects the groin, genital area, thighs, 
and lower abdomen and is often acquired with 
sexual intercourse. Histologically, MC exhibits 
epidermal hyperplasia producing a crater filled 
with huge (up to 35 microns) eosinophilic to 
basophilic intracytoplasmatic inclusions that are 
called molluscum bodies or Henderson-Patterson 
bodies. MC is a self-limited disease, which if left 
untreated will eventually resolve in immunocom-
petent hosts but may persist in atopic and immu-
nocompromised individuals.1–5

The clinical diagnosis of MC is usually easy, 
mainly in pediatric patients, because the lesions 
are normally characteristic in appearance. 
However, MC may be occasionally confused 
with other lesions, particularly in adulthood.6

DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

Dermatoscopy discloses additional information 
to improve the diagnosis (Figures 10.3–10.7).6–10 
MC displays a characteristic pattern composed 
of a poliglobular white-yellowish amorphous 
structure in the center of the lesion with a sur-
rounding crown of linear, fine, and sometimes 
blurred vessels, some of them branching, which 
do not usually cross the center of the lobules.6–10 
In some cases, curvilinear vessels that form a 
peripheral reddish ring-like structure that encir-
cles the poliglobular white-yellowish structures 
can be observed. In more rare cases, arborizing 
vessels, comma vessels, red globules, and dotted 
vessels can be seen. Ianhez and colleagues found 
vascular structures in 89% of the 122 MC of their 
study. They divided them into three types: crown 
vessels (72%), radial vessels (54%), and punc-
tiform (“dotted”) vessels (20%).11 They found 
mixed vascular patterns in 45.7% of lesions.11 
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The histopathological correlation of the central 
poliglobular white-yellowish amorphous struc-
ture could be the lobulated, endophytic epider-
mal hyperplasia with intracytoplasmic inclusion 
bodies. The crown of vessels or “red corona” cor-
responds histopathologically to dilated vessels in 
the dermis that are characteristic of MC. Vázquez-
López and colleagues8 evaluated and classified 
the dermatoscopic vascular structures seen in 33 
nontumoral dermatoses and found this vascular 
structure in 10 of 15 patients with MC. However, 
these crown vessels are not solely limited to MC 
but can be found in sebaceous hyperplasia.12 In 
any case, the recognition of this pattern (a central 
poliglobular white-yellowish amorphous struc-
ture surrounded by a peripheral crown of vessels) 
is very helpful in the clinical diagnosis of MC, 
especially in adults, helping to differentiate this 

FIGURE 10.5 Dermatoscopy of molluscum conta-
giosum: central poliglobular white-yellowish amor-
phous structure surrounded by a peripheral crown of 
vessels with reddish globules and areas of erythema.

FIGURE 10.1 Several lesions of molluscum conta-
giosum in a child.

FIGURE 10.2 Lesions of molluscum contagiosum 
in an adult.

FIGURE 10.3 Dermatoscopy of molluscum conta-
giosum: central poliglobular white-yellowish amor-
phous structure and peripheral crown of vessels.

FIGURE 10.4 Dermatoscopy of the typical pattern 
of molluscum contagiosum.
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infection from many other skin lesions with high 
confidence. Zaballos and colleagues7 published 
an atypical case of a 67-year-old woman with two 
5-mm, pearly, waxy, dome-shaped papules of 
7-month duration, one located on the thorax and 
the other on the back, which were clinically diag-
nosed as basal cell carcinomas and at dermatos-
copy as MC because of the characteristic pattern. 
Histopathology confirmed the diagnosis of MC.
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FIGURE 10.6 Two pearly, waxy, dome-shaped papules located on the nose of a 76-year-old man that clini-
cally may resemble basal cell carcinomas. Dermatoscopy of both lesions shows the characteristic pattern of 
molluscum contagiosum.

FIGURE 10.7 Dermatoscopy of an atypical case of 
molluscum contagiosum showing isolated peripheral 
white-yellowish globules (asterisks) and arborizing 
vessels throughout the lesion.
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11 Infectious diseases
Tinea capitis

Saleh El-Shiemy, Hoda Monieb, Wael Saudi, and Sara Mohy

DEFINITION

Tinea capitis (TC), or scalp ringworm, is a 
superficial fungal infection of the scalp skin and 
hair.

EPIDEMIOLOGY/ETIOPATHOGENESIS

TC is a worldwide public health problem that 
poses specific therapeutic challenges.1 It is the 
most common infection of the scalp hair fol-
licles and intervening skin. The epidemiology 
varies within different geographical areas in the 
world.2 TC shows a high incidence in children 
of tropical countries because warm and humid 
climate, overcrowded living, and poor sani-
tary conditions are predisposing factors.3 Also, 
direct contact with animals in rural areas should 
be considered as a potential source of infection.4 
Adult infection occurs infrequently. Several 
modes of transmission are possible: person-to-
person; from affected animals, which represents 
important asymptomatic carriers; or from soil.5 
Also, TC can be transmitted through hairdress-
ing equipment or in child-care settings.6 TC 
is mainly caused by anthropophilic and zoo-
philic species of the genera Trichophyton and 
Microsporum. Three types of hair invasion are 
recognized: endothrix, ectothrix, or favus.7

CLINICAL PRESENTATION/DIAGNOSIS

TC is usually characterized by pruritic, single or 
multiple patches of alopecia.8–9 However, it may 
show different subtypes. It may present with cir-
cular alopecic patches showing marked scaling 
(scaly type) or black dots indicating broken hairs 
(black dot type), diffuse alopecia with wide-
spread scaling (seborrheic type), boggy nodules 
studded with pustules (kerion type), and yellow 

crusts (scutula) that surround hair follicles with 
a peculiar mousy odor (favus type).8 TC should 
be differentiated from seborrheic dermati-
tis, pityriasis amiantacea, psoriasis, alopecia 
areata, and trichotillomania; the inflammatory 
forms should be distinguished from bacterial 
infections.10

Light microscopy of infected hairs and myco-
logical cultures remain the standard criteria for 
diagnosis of TC.11

DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

As fungal cultures take several days to provide 
results, dermatoscopy may assist in the ini-
tial diagnosis of TC, being particularly useful 
in detecting early follicular infection when the 
clinical findings are minimal, in patients with 
the seborrheic form of TC where the hair loss is 
often ambiguous,12 and in dark-skinned patients, 
in whom erythema of the scalp is difficult to 
appreciate.13

Several features have been described in TC 
(Figures 11.1–11.8). Slowinska and colleagues in 
2008 proposed the “comma hairs” as the distinc-
tive and most prominent dermatoscopic feature 
of TC by Microsporum canis in two Caucasian 
children, and they considered it as a marker for 
the diagnosis. Comma hairs were attributed to the 
cracking and bending of hair shafts filled with the 
hyphae. It was speculated that this specific type 
of hairs may represent an intermediate stage in 
evolution of TC, before formation of dystrophic 
hairs.14 A study of seven patients with TC was 
held by Sandoval and colleagues, who demon-
strated the presence of comma hairs in all exam-
ined patients. Cultures revealed Microsporum 
canis and Trichophyton tonsurans.15
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Comma Hair

Corckscrew Hair
Tinea

Capitis
Zigzag Hair

Morse Code Hair

C-shaped hair shaft with sharp, slanting end
and homogeneous thickness

Twisted or coiled, short, broken hair
fragments

Hair shaft bent at multiple points

Presence of multiple transverse bands (gaps)
throughout the hair shaft

FIGURE 11.1 The main dermatoscopic features of tinea capitis.

 

 

FIGURE 11.2 Scaly type tinea capitis in an 8-year-old male. (a) Clinical aspect. (b–d) Dermatoscopy showing 
scaling, erythema, and crusts (black arrows), and comma (blue arrows) and Morse code hairs (white arrows) 
(×10).

(a)

(c)

(b)

(d)
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(a) (b)

 

FIGURE 11.4 Scaly type tinea capitis in a 6-year-old female. (a) Clinical aspect. (b) Dermatoscopy reveal-
ing scales, erythema, crust (blue arrow), comma hairs (white arrow), and zigzag hairs (black arrows) (×10).

 

FIGURE 11.5 Scaly type tinea capitis in a 6-year-old female. (a) Clinical aspect. (b–c) Dermatoscopy show-
ing erythema, scales (black arrow), corkscrew (red arrow), and zigzag hairs (blue arrows) (×10).

(a)

(a)

(b)

(b)

  

FIGURE 11.3 Scaly type tinea capitis in an 8-year-old female. (a) Clinical aspect. (b–c) Dermatoscopy 
showing scales (blue arrow), erythema, and zigzag hairs (white arrow) (×10).

(a) (b) (c)
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FIGURE 11.7 Kerion in a 6-year-old male. (a) Clinical aspect. (b–c) Dermatoscopy showing erythema, 
comma hair (white arrow), crusts (red arrow), and pustules (blue arrow) (×10).

(a) (b) (c)

  

FIGURE 11.6 Black dot–type tinea capitis in a 6-year-old female. (a) Clinical aspect. (b–c) Dermatoscopy 
showing erythema, comma (red arrow), and corkscrew hairs (white arrows) (×10).

(a)

(c)

(b)
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Although comma hairs have been described 
as a specific dermatoscopic feature of TC, they 
are not always present. Recognition of additional 
features is therefore important,12 and they mainly 
include corkscrew hairs, zigzag hairs and Morse 
code hairs. Hughes and colleagues observed 
corkscrew hairs only in Tricophyton soudanense 
infections,16 but Vázquez-López and colleagues 
also detected them in Tricophyton violaceum 
TC.17 Pinheiro and colleagues concluded that the 

comma hairs and the corkscrew hairs appear to 
be specific dermatoscopic findings of dermato-
phytosis of the scalp, regardless of the etiologi-
cal agent.18 However, corkscrew hairs can be seen 
in patients with ectodermal dysplasias.19 Zigzag 
hairs were also described as dermatoscopic fea-
ture in TC.14 They are sharply bent at multiple 
points and may fracture easily at the bending 
sites. Zigzag hairs are indicative of TC but also 
may be seen in other hair and scalp diseases, 

 

FIGURE 11.8 (a) Favus and enlargement of the posterior cervical lymph nodes (white arrow) in an 8-year-old 
male. (b–c) Dermatoscopy showing erythema, crusts, and yellow amophorous discharge (black arrow) (×10).

(a) (b)

(c)
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such as trichorrhexis nodosa, monilethrix, and 
alopecia areata.20 Morse code hairs were seen in 
patients with TC; they are characterized by the 
presence of multiple transverse bands (gaps) rela-
tively regularly distributed throughout the hair 
shaft.19 Finally, other nonspecific trichoscopic 
findings in TC include broken and dystrophic 
hairs, i-hair, black dots, and tufted folliculitis.5

Rudnicka and colleagues described the der-
matoscopic picture of the favus as the presence of 
yellow scales, big yellow dots lacking hair shafts, 
large yellowish, wax-colored perifollicular areas, 
black dots, elongated blood vessels, and, at late 
stages of the disease, large areas lacking hair. 
The hair shafts may be normal, slightly curved, 
or absent. The dermatoscopic findings of kerion 
were also described by Rudnicka’s team as mini-
mal scaling and subtle erythema as well as edem-
atous nodules with or without pustules.20

Ultraviolet (UV)-enhanced trichoscopy, first 
described in 2011 by Rudnicka and colleagues, 
is a new method that may help identify TC. It 
is based on dermatoscopy, but regular light is 
replaced by UV light at a wavelength overlap-
ping or partly overlapping Wood’s light.19

In 2014, in a series of 70 Egyptian children 
(unpublished data), the scaly type of TC was the 
predominant presentation (23.9%) followed by 
black dot type. The dermatoscopic findings for 
TC showed that scales were present in 93.5% of 
cases, erythema in 79.2%, and crusts in 57.1%. 
The characteristic findings of TC were comma 
hairs in 46.7% of the cases, corkscrew hairs in 
38.9%, zigzag hairs in 18.1%, and Morse code 
hairs in 11.6% of cases; i-hairs and hair casts 
had the same percentage each (7.8%), while 
yellow amophorous discharge was seen only in 
favus cases, with the percentage of 3.8%.

Dermatoscopy may help in the differential 
diagnosis with other scalp disorders that may 
present similar clinical features but show differ-
ent dermatoscopic findings: seborrheic dermatitis 
shows yellowish scale, arborizing vessels, and 
atypical red vessels;19 psoriasis shows areas of 
thick silvery-white scaling with interfollicular 
twisted red loops;21 pityriasis amiantacea shows 
yellowish concretions that form thick, matted 
bundles holding the hairs together;22 alopecia 
areata shows yellow dots, black dots, tapering 
hairs (exclamation mark and coudability hairs), 

circle hairs, and hypopigmented vellus hairs;15 
trichotillomania shows breakage of hair at differ-
ent lengths, short hairs with trichoptilosis, irregu-
lar coiled hairs, amorphous hair residues, black 
dots, micro–exclamation mark, flame Hairs, 
V-sign, hook hairs, hair powder, and tulip hairs.23

Note from the Editors: High magnification 
VD (×150) of TC caused by Microsporum canis 
has revealed additional features not visible at 
low magnifications: horizontal white bands, 
bent hairs, broken hairs, and translucent, eas-
ily deformable hairs (Figure  11.9).24 They may 
be explained as follows: the horizontal white 
bands, observed at low magnification in the so-
called Morse code hairs, at higher magnification 
appear as “empty” bands likely related to local-
ized areas of fungal infection; they are usually 
multiple and represent loci minoris resistentiae 
that may cause the hairs to eventually bend (bent 
hairs), configuring the zigzag hairs, and break 
(broken hairs). Translucent, easily deformable 
hairs may be sometimes observed and look 
weakened and transparent, showing unusual 
bends; they are likely the result of a massive 
fungal invasion involving the whole hair shaft.24
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FIGURE 11.9 High-magnification videodermatoscopy of tinea capitis showing an horizontal white band (a), 
bent hairs (b), broken hairs. (c), and translucent, easily deformable hairs (d) (×150).
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12 Hair loss and hair 
shaft disorders

Antonella Tosti

Dermoscopy is a very useful and fast tool for 
diagnosis of hair and scalp disorders, including 
hair shaft disorders.1–6 For scalp examination, 
dermatologists may use a manual dermatoscope 
(×10 magnification) or a videodermatoscope 
equipped with various lenses (from ×20–×1000 
magnification). Both epiluminescent and non-
epiluminescent modes are employed, and alco-
hol or thermal water can be used as interface 
solutions.

Dermoscopy findings in hair and scalp dis-
orders include follicular and interfollicular pat-
terns, as well as the hair shaft’s characteristics 
(Table 12.1).

NORMAL SCALP

Examination of the normal scalp shows a dif-
fuse white color and often simple fine red loops, 
which represent capillary loops in the dermal 
papilla. Follicular units contain 2–3 terminal 
hairs and 1 or 2 vellus hairs (Figure  12.1). In 
dark-skinned individuals (phototypes V and 
VI), a perifollicular pigmented network (honey-
comb pattern) is well appreciated. The network 
consists of hyperchromic lines that represent 
melanocytes in the rete ridge system in contrast 
with hypochromic areas formed by fewer mela-
nocytes localized in the supra papillary epider-
mis. Small white dots, or pinpoint white dots, 
are regularly distributed among follicular units 
(Figure 12.2).

ANDROGENETIC ALOPECIA

AGA is the most common form of hair loss, 
affecting up to 80% of men and 50% of women.  
Patients typically present with progressive 

thinning and shortening of hair in androgen-
dependent scalp regions including frontal, tem-
poral, and vertex areas.

dermoscopic feAtures

Hair diameter diversity
In general, scalp examination in AGA should be 
taken in an area delineated at the cross between 
the nose line and the ear implantation line.

The progressive miniaturization of hair with 
visualization of hairs with different calibers is 
enhanced by dermoscopic examination. A hair 
diameter diversity of >20% is diagnostic of AGA 
and is significantly correlated to follicle minia-
turization by histological analysis (Figure 12.3).7 
It is worthwhile to note that follicular ostia in 
AGA show predominance of single hairs, instead 
of 2–4 hair shafts observed in normal subjects. 
Presence of more than 10% or 7 short vellus hair 
at ×20 magnification at the frontal hairline is 
diagnostic for AGA in women (Figure 12.4).8

Other features of AGA include peripi-
lar brown halos at the follicular ostia, seen in 
patients with early AGA, yellow dots in patients 
with severe AGA (Figure 12.3), and honeycomb-
like pigmented network on sun-exposed scalp.

ALOPECIA AREATA

Alopecia areata is an autoimmune, nonscarring 
form of alopecia. A wide range of clinical presen-
tations can occur, from single patch of alopecia 
to complete loss of scalp hair (alopecia totalis) or 
hair of the entire body (alopecia universalis). The 
disease affects most commonly scalp hairs, but 
it may also involve eyebrows, eyelashes, beard, 
pubic, axillary, and all body hairs. 
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dermoscopic feAtures

Yellow dots
The presence of yellow dots is a characteristic 
finding in alopecia areata. This pattern is charac-
terized by a distinctive array of yellow to yellow-
red, round and polycyclic dots that vary in size 
and correspond to the dilated follicular openings 
with or without hair shafts (Figure 12.5). Yellow 
dots are seen in Caucasian and Asian patients but 
not in patients with dark scalp, where the hair fol-
licles appear as pinpoint white dots (Figure 12.6).

Dystrophic hairs
Dystrophic hair shafts are well appreciated by 
dermoscopy even at lower magnification (×10). 
In active alopecia areata, the anagen arrest 
causes hair shafts to fracture before emergence 

TABLE 12.1
Dermoscopic patterns in normal and 
pathological scalp

Interfollicular patterns
• Vascular patterns

• Simple red loops

• Twisted red loops

• Arborizing red lines

• Red dots

• Pigment pattern: honeycomb pigmented network

• Blue-gray dots

Follicular patterns
• Yellow dots

• Red dots

• Peripilar sign

• Pinpoint white dots

• Keratotic plugs

• Black dots

FIGURE 12.2 Dermoscopy of black scalp: pinpoint 
white dots in the interfollicular scalp (×20).

FIGURE 12.3 Dermoscopy of androgenetic alope-
cia: hair shaft variability and yellow dots (×20).

FIGURE 12.1 Dermoscopy of normal scalp of a 
Caucasian patient: diffuse white color and follicular 
units containing 1–3 terminal hairs (×20).

FIGURE 12.4 Dermoscopy of androgenetic alope-
cia: presence of more than 7 thin, short vellus hairs 
(20×).
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from the scalp: these cadaverized hairs appear 
as black dots at dermoscopy (Figures  12.5–
12.7). Growing of the broken shafts leads to 
formation of exclamation mark hairs, which are 
characterized by a distal irregular fractured tip 
that is darker and wider than the proximal por-
tion of the shaft (Figure 12.8). 

Other features seen in alopecia areata include 
pseudo-monilethrix, due to variation in the 

caliber of the hairs shaft; short regrowing, min-
iaturized, and vellus hairs (shorter than 10 mm); 
and circle hairs (Figure 12.9).

Dermoscopy is useful for assessing disease 
activity and prognosis (Figure 12.10).

ALOPECIA AREATA INCOGNITA 

Alopecia areata incognita was first described by 
Rebora in 1987, and is characterized by acute 
onset of diffuse shedding of telogen hairs in the 
absence of typical patches. Patients are often 
concerned about severe thinning within a few 
months. Differential diagnosis with AGA and 
telogen effluvium is often difficult, and dermos-
copy has proved to be an important tool in this 
challenging diagnosis.9

FIGURE 12.5 Dermoscopy of alopecia areata: yel-
low dots and broken dystrophic hairs (×20).

FIGURE 12.6 Dermoscopy of alopecia areata 
totalis in a dark-skinned patient: follicular openings 
appear as pinpoint white dots (×20).

FIGURE 12.7 Dermoscopy of alopecia areata: 
black dots (×20).

FIGURE 12.8 Dermoscopy of alopecia areata: 
exclamation mark hairs (×20).
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dermoscopic feAtures

Presence of yellow dots and short regrowing 
hairs suggests diagnosis. Exclamation mark 
hairs and cadaverized hairs are not common.

TRICHOTILLOMANIA

Trichotillomania is a compulsive disorder in 
which individuals pull out hair from the scalp 
or any other body area, resulting in alope-
cic patches. It is relatively more common in 
children.

On physical exam, irregular patches of hair 
loss, with typical bizarre borders, are observed. 
Inside the plaques, short broken hairs with vari-
able lengths are evident.

Dermoscopic features may be difficult to 
distinguish from alopecia areata. These include 
yellow dots, question mark hairs characterized 
by a coiled tip, black dots, flame hairs, broken 
hair shafts with different lengths, and longitu-
dinal splitting of the hair shafts (Figure 12.10).

CONGENITAL TRIANGULAR 
ALOPECIA

Congenital triangular alopecia usually presents 
in children between 3 and 6 years as a triangu-
lar or oval patch of alopecia most frequently 

localized in the fronto-temporal hairline. 
Dermoscopy is helpful in the diagnosis when 
the triangular alopecia has an atypical loca-
tion. Dermoscopy of the patch shows normal 
follicular openings and a carpet of vellus hairs 
surrounded by normal terminal hairs in the 
adjacent scalp.(10,11)

SCARRING ALOPECIA

Cicatricial alopecias include a group of hair 
disorders that cause permanent destruction of 
the hair follicles. Causes of cicatricial alope-
cias are categorized as primary or secondary. 
Primary cicatricial alopecias specifically tar-
get the hair follicle and result in its destruction. 
In secondary scarring alopecias, the hair fol-
licle destruction is secondary to diffuse scar-
ring of the dermis. 

Differential diagnosis of cicatricial alope-
cias requires a scalp biopsy. Dermoscopy has 
shown to be useful for finding appropriate sites 
from which to take biopsies, as well as to pro-
vide new information about the diseases. In all 
types of cicatricial alopecias, scalp examina-
tion reveals variable degrees of absence of fol-
licular ostia.

lichen plAnopilAris

Lichen planopilaris (LPP) is the most common 
cause of cicatricial alopecia and affects middle-
aged women most frequently. Patients present 

FIGURE 12.9 Dermoscopy of alopecia areata: cir-
cle hairs (×20).

FIGURE 12.10 Dermoscopy of active alopecia 
areata: black dots and broken hairs (×20).
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with scalp itching and tenderness. Scalp exami-
nation shows irregular patches of hair loss, which 
become confluent, affecting most frequently 
the parietal and vertex regions. The disease has 
a progressive course, and severe alopecia may 
develop in some patients. 

Dermoscopic features
Dermoscopy reveals absence of follicular open-
ings and peripilar casts around the hairs at the 
periphery of the patch (Figures  12.11–12.12). 
Round perifollicular blue-gray dots with a 
“target pattern” can be observed in some dark 
patients with LPP. This pattern is due to the 
presence of melanophages around hair follicles, 
sparing interfollicular epidermis. 

In frontal fibrosing alopecia, a clinical vari-
ant of lichen planopilaris, the most prominent 
dermoscopic findings are loss of follicular open-
ings, loss of vellus hairs, peripilar scales, and 
peripilar erythema (Figures 12.13–12.14).12

discoid lupus erythemAtosus 

Discoid lupus erythematosus (DLE) of the scalp 
is characterized by single or multiple alopecic 
patches. Affected scalp shows erythema, scal-
ing, follicular plugging, atrophy and telangiec-
tasias. Despite the fact that is considered as part 
of the group of cicatricial alopecias, DLE often 
shows hair regrowth if promptly treated. In this 

way, early diagnosis is important for patients’ 
prognosis.

Dermoscopic features
Scalp atrophy is represented by a diffuse white 
color of the scalp. This pattern is well appreci-
ated in dark-skinned patients, who lose the nor-
mally seen pigmented network within the lesion.
The honeycomb pigmented network might be 
seen at the periphery of the plaque of DLE. 

Arborizing and tortuous vessels are the most 
common vascular patterns seen inside DLE 
plaques (Figure  12.15). Hyperkeratotic fol-
licular pluggings are a very common finding 

FIGURE 12.11 Dermoscopy of lichen planopilaris: 
loss of follicular openings and presence of peripilar 
casts (×20).

FIGURE 12.12 Dermoscopy of lichen planopila-
ris: loss of follicular openings, scalp erythema, and 
peripilar casts (×20).

FIGURE 12.13 Dermoscopy of frontal fibrosing 
alopecia: absence of vellus hairs and presence of 
peripilar casts (×20).
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(Figure  12.15).13 The presence of red dots has 
been associated with good prognosis with hair 
regrowth after treatment (Figure  12.16). Blue-
gray dots may be observed with a diffuse and 
speckled pattern of distribution, as pigmental 
incontinence affects the papillary dermis of the 
follicular and interfollicular epidermis.

folliculitis decAlvAns

Folliculitis decalvans (FD) is a neutrophilic variant 
of cicatricial alopecias, which accounts for approxi-
mately 11% of all primary cicatricial alopecias. FD 
usually starts with follicular papules and pustules 
on the vertex and/or occipital area of the scalp, fol-
lowed by intense inflammatory reaction and devel-
opment of an indurated and boggy scarring patch. 
Multiple hair tufts are often found emerging from 
a common dilated follicular opening. S. aureus can 
be isolated from FD lesions and seems to play an 
important role in the inflammatory process.

Dermoscopic features
Dermoscopy shows severe scaling and crusting, 
and tufted hair shafts (Figure 12.17). Presence 

of tufts of more than 6 hairs emerging together 
and surrounded by concentric scales suggests a 
diagnosis (Figure 12.18). Multiple coiled dilated 
capillary loops, similar to those observed in 
psoriasis, and arborizing red lines are typi-
cal findings seen all over the affected scalp 
(Figure 12.19).

FIGURE 12.15 Dermoscopy of discoid lupus ery-
thematosus: enlarged branching vessels, loss of pig-
ment, and keratotic plugs (×20).

FIGURE 12.16 Dermoscopy of discoid lupus ery-
thematosus: red dot pattern (×20).

FIGURE 12.14 Dermoscopy of frontal fibrosing 
alopecia in a dark-skinned patient: absence of vellus 
hairs, peripilar casts irregular distributed, pinpoint 
white dots, and irregular white patches (×20).
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dissecting cellulitis of the scAlp

Dissecting cellulitis is a rare disorder seen 
mostly in young males of Afro-American 
descent. The scalp presents patches of alopecia 
overlying painful suppurative nodules and fluc-
tuating abscesses (Figure 12.20). 

Dermoscopic features
Dermoscopy shows a pattern of non-scarring 
alopecia, enlarged plugged follicular openings, 
black dots and broken hairs(14) (Figure 12.21). 

centrAl centrifugAl cicAtriciAl AlopeciA

Central centrifugal cicatricial alopecia (CCCA) is 
a common scarring alopecia affecting women of 
African descent. The alopecia affects the top of 
the scalp and spread centrifugally (Figure 12.22).

FIGURE 12.17 Dermoscopy of folliculitis decal-
vans: scalp scaling with hemorrhagic crusts (×20).

FIGURE 12.18 Dermoscopy of folliculitis decal-
vans: tuft of hairs emerging together surrounded by 
concentric scales (×20).

FIGURE 12.19 Dermoscopy of folliculitis decal-
vans: coiled vessels and hair tufting (×20).

FIGURE 12.20 Dissecant cellulitis: alopecic 
patches overlying nodular scalp lesions.

FIGURE 12.21 Dermoscopy of dissecant cellulitis 
in a Caucasian patient: nonscarring alopecia with 
yellow dots and black dots (×20).
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Dermoscopic features
Dermoscopy shows a preserved honeycomb 
pattern, pinpoint white dots with irregular dis-
tribution, and irregular white patches, corre-
sponding to follicular scarring. The presence of 
a peripilar gray-white halo around the preserved 
hairs within the patch highly suggests diagnosis 
(Figure 12.23). Broken hairs and black dots can 
occasionally be seen.15

trAction AlopeciA

Traction alopecia is extremely common in 
women and children of African descent, in 
whom it affects the marginal scalp, particularly 
the frontal and the temporal scalp. In the early 
phase, the alopecia is reversible but it becomes 
permanent in longstanding disease. The bald 
patch typically mantains some vellus hairs and 
presents a rim of preserved hairs at the hairline 
(Figure 12.24).

Dermoscopic features
Dermoscopy shows irregular pinpoint white 
dots, vellus hairs, broken hairs and black 
dots. Presence of hair casts around the hair 
at the periphery of the patches indicates that 
the patient’s hairstyle is still causing traction 
(Figure 12.25).16

HAIR SHAFT DISORDERS

The most important advantage of dermoscopy 
in the evaluation of hair shaft disorders is that 

FIGURE 12.23 Dermoscopy of central centrifugal 
cicatricial alopecia: gray-white halos surrounding the 
emerging hairs (×20).

FIGURE 12.24 Traction alopecia: “fringe sign.”

FIGURE 12.22 Central centrifugal cicatricial alo-
pecia: alopecia of the central scalp.
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it is painless and allows for screening the entire 
scalp along with the eyebrows and eyelashes that 
may be the only affected site in some conditions. 
This is of great importance as most of these dis-
orders are seen in children.(17)

hAir shAft disorders AssociAted 
with increAsed frAgility

Monilethrix
Monilethrix is an autosomal dominant disorder, 
with variable expression, due to mutations of 
the human basic hair keratins hHb6 and hHb1. 
The hair is dull, fragile, and breaks easily, espe-
cially in the sites of friction such as the nape 
and occipital areas. Follicular keratosis of the 
affected scalp and keratosis pilaris are also typi-
cal. (Figure 12.26). 

Dermoscopy reveals typical beading, char-
acterized by elliptical nodes and intermittent 
constrictions at regular distance (Figure 12.27). 
Breakage occurs at constriction level and broken 
hairs bend in different directions (Figure 12.28). 

Trichorrhexis invaginata
Trichorrhexis invaginata is a very rare hair shaft 
disorder that characterizes Netherton disease, 
an autosomal recessive genodermatosis which 
combines ichthyosis, trichorrhexis invaginata 
and atopic dermatitis. Hair fragility and break-
age cause alopecia, which is more severe in 

scalp areas exposed to friction; it frequently 
affects eyelashes and eyebrows that may present 
the abnormality even when the scalp hair, which 
improves with age, appears normal.

In trichorrhexis invaginata the hair shaft is 
similar to a bamboo shoot due to the presence of 
multiple knots along its length. Breakage occurs 
in correspondence with the knots.

FIGURE 12.25 Dermoscopy of traction alopecia: 
hair casts surrounding the hair shaft at the periphery 
of the patch (×40).

FIGURE 12.26 Monilethrix: alopecia due to hair 
breakage more evident on the nape.

FIGURE 12.27 Dermoscopy of monilethrix: hair 
beading and breakage (×20).
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Dermoscopy shows nodular swellings at 
irregular intervals. The ball-shaped knots are 
similar to matchsticks. The broken shafts often 
have a ragged, cupped shape.

Trichorrhexis nodosa
Trichorrhexis nodosa is a very common acquired 
hair shaft disorder that causes hair breakage. It 
mostly affects the distal part of long damaged 
hairs. Causes of trichorrhexis nodosa include 
mechanical, physical and chemical procedures 
that damage the hair shaft. 

Proximal trichorrhexis nodosa can be a con-
sequence of intense scratching (Figure 12.29).

At dermoscopy the hair shaft shows mul-
tiple swollen white areas that correspond to 
the sites of future fracturing. At higher mag-
nification they appear as the ends of two 
brushes aligned in opposition (Figure 12.30). 
Fractured shafts appear as paintbrushes 
(Figure 12.31).

Pili torti
Pili torti are a feature of some rare syndromes, 
including Menkes syndrome. Isolated pili torti, 
however, are not diagnostic, as they are often 

seen in patients with cicatricial alopecia, par-
ticularly lichen planopilaris and frontal fibros-
ing alopecia (Figure 12.32). They are also seen 
in ectodermal dysplasias or in association with 
other hair shaft abnormalities. 

Dermoscopy shows a flattened hair shaft 
with irregular twistings (Figure 12.33).

FIGURE 12.28 Dermoscopy of monilethrix: 
breakage occurs at internode levels (×40).

FIGURE 12.29 Dermoscopy of trichorrhexis 
nodosa: proximal lesions of hair shafts caused by 
scratching (×20).

FIGURE 12.30 Dermoscopy of trichorrhexis 
nodosa: the hair shafts show multiple white areas 
with fibrillar destruction (×40).
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pili AnnulAti 

Pili annulati is an autosomal dominant hair 
shaft abnormality, which is more commonly 
diagnosed incidentally, as it does not cause alo-
pecia or hair fragility. The hair often looks very 
beautiful as has a shiny appearance. 

Dermoscopy shows regularly distributed 
white bands that correspond to air-filled cavities 
within the hair cortex (Figure 12.34).

pili triAnguli And cAnAliculi

Pili trianguli and canaliculi can be autosomal 
dominant or sporadic. The hair shaft abnor-
mality causes uncombable hair that look dry, 
spun-glass, and unruly. The condition improves 
spontaneously with ageing. 

Dermoscopy  shows that the hair shaft has a 
triangular or reniform shape with a longitudinal 
groove (Figure 12.35).

FIGURE 12.31 Dermoscopy of trichorrhexis 
nodosa: brush-like stumps (×50).

FIGURE 12.33 Dermoscopy of pili torti: irregular 
twisting of the hair shaft (×20).

FIGURE 12.32 Dermoscopy of pili torti in a patient 
with scarring alopecia (×20).

FIGURE 12.34 Dermoscopy of pili annulati: the 
hair shafts present regular white bands (×20).
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13 Inflammatory diseases
Psoriasis

Francesco Lacarrubba, Giorgio Filosa, Rossella De 
Angelis, Leonardo Bugatti, Maria Concetta Potenza, Ilaria 
Proietti, Robert A. Schwartz, Maria Letizia Musumeci, 
Maria Rita Nasca, Paolo Rosina, and Giuseppe Micali

DEFINITION

Psoriasis is a common, chronic, relapsing, 
inflammatory skin disorder with genetic predis-
position, multifactorial pathogenesis, and vari-
able morphology, distribution, and severity. It is 
characterized by abnormal keratinocytic hyper-
proliferation resulting in thickening of the epi-
dermis and stratum corneum.

EPIDEMIOLOGY/ETIOPATHOGENESIS

Psoriasis affects about 3% of the overall popula-
tion of the world.1 The most common variant is 
psoriasis vulgaris or plaque-type. Psoriasis devel-
ops as a result of abnormal keratinocytes prolif-
eration and differentiation, associated with local 
activation of the Th1/Th17-type response and 
with vascular modifications.

CLINICAL PRESENTATION/DIAGNOSIS

Plaque-type psoriasis is characterized by sharply 
demarcated, well-circumscribed reddish and 
scaly plaques more often located on the elbows, 
knees and scalp. Other body areas, as well as 
the nails, may also be affected.1–2 Other variants 
include palmo-plantar psoriasis, inverse psoria-
sis, and psoriatic balanitis.

Histopathologically, psoriasis is the pro-
totype of a group of cutaneous disorders that 
shows psoriasiform epidermal hyperplasia (pso-
riasiform dermatitis), defined as regular elonga-
tion of the rete ridges.3 Three main phases may 
be observed: the initial phase, the intermediate 
or steady-state phase (divided into early and late 

steady-state), and the phase of resolution. The 
initial phase can be not specific, with a prepon-
derance of dermal changes, including a sparse 
superficial perivascular T-lymphocytic infiltrate 
(Figure 13.1). The early steady-state phase, that 
clinically corresponds to the presence of ery-
thematous edematous plaques, is characterized 
by acanthosis with regular elongation of the rete 
ridges, thickening in their lower portion, thin-
ning of the suprapapillary epidermis with occa-
sional presence of small spongiform pustules, 
diminished to absent granular layer, confluent 
parakeratosis, and presence of Munro micro-
abscesses (Figure  13.2). It is possible to find 
elongation and edema of the dermal papillae, 
and dilated and tortuous capillaries. Although 
elongation of the dermal papillary vessels is not 
exclusive to psoriasis, the striking difference in 
psoriasis is that these changes are dramatic and 
uniformly distributed throughout the clinical 
lesions.4 The combination of superficial dermal 
capillaries and overlying suprapapillary epider-
mal thinning is responsible for the erythematous 
appearance of psoriatic lesion and the Auspitz’s 
sign (pinpoint bleeding points on removal of the 
scale). The late steady-state phase, which clini-
cally corresponds to classical plaques, is charac-
terized by club-shaped thickening of the lower 
rete pegs with coalescence of these in some 
areas. Lesions show silvery scales as result of 
the orthokeratosis of corneum and an intact 
granular layer with parakeratosis. Exocytosis 
of inflammatory cells is usually mild and there 
is some thickening of the suprapapillary plates 
and fine fibrillary collagen (Figure  13.3). The 
phase of resolution corresponds to resolving 
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or treated plaques of psoriasis (Figure 13.4). It 
initially shows progressive reduction of neutro-
phils within the stratum corneum and parakera-
tosis, with reconstruction of the granular layer 

and orthokeratosis. The epidermal hyperplastic 
changes resolve later. There may be residual 
mild superficial dermal fibrosis with persis-
tence of papillary dermal capillary dilatation 

FIGURE 13.1 Plaque psoriasis: clinical and histological features of the initial phase.

FIGURE 13.2 Plaque psoriasis: clinical and histological features of the early steady-state phase.

FIGURE 13.3 Plaque psoriasis: clinical and histological features of the late steady-state phase.
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and tortuosity as the only histopathologic clues 
to the disease. The clinical resolution of lesions 
is associated with the return of the abnormal 
plaque microvessels towards normal.5

The microvasculature is of pathologic rel-
evance to psoriasis, and excessive dermal angio-
genesis is a characteristic feature.6 Until now, it 
is still a matter of debate if the early changes in 
psoriasis are referred to the epidermis or to the 
vascular supply. There is evidence that epider-
mal hyperplasia cannot occur without vascular 
proliferation, represented by an abnormal growth 
of endothelial cells in the microvessels around 
the perilesional skin.7 The starting event of pso-
riasis seems to be the initial vasodilatation that 
is accompanied by exudates of inflammatory 
cells and serum in the papilla.8 Nevertheless, 
some authors have provided evidence that kera-
tinocyte-derived pro-angiogenic cytokines such 
as interleukin-1 (IL-1) and vascular endothelial 
growth factor (VEGF) are increased in psoriatic 
epidermis.9–10 Furthermore, the fact that epider-
mal changes may initiate lesions is substantiated 
by the observation that even nonlesional psori-
atic skin shows an enhanced production of cyto-
kines, and appears to be primed for leukocyte 
adherence.11

There is considerable support about the role of 
tumor necrosis factor-alpha (TNF-α) in expan-
sion of the dermal microvasculature in psoria-
sis.4,6,9,12–14 TNF-α is recognized in raising the 
expression of adhesion molecules and vascular 
cell adhesion molecules on keratinocytes14 and 
in inducing VEGF production, which stimulates 
endothelial mitogenic activity in the skin.9 The 

exhibition of adhesion molecules and chemokines 
results in the enrollment of additional inflamma-
tory cells to the plaque. The recruited cells can 
then produce further TNF-α and γ-interferon, 
potentially amplifying local inflammation and 
keratinocyte proliferation.14

DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

A comprehensive evaluation of the cutaneous 
microvascular structure is possible using differ-
ent tools, including videocapillaroscopy (VCP) 
and/or videodermatoscopy (VD) at magnifica-
tions usually ranging between ×50 and ×500. A 
drop of cedar oil is generally used to improve 
capillary visibility. The glass plate of the video-
dermatoscope is placed carefully upon the skin 
to reach a minimal compression of capillaries, 
which are then easily visualized.

An appropriate knowledge of the normal skin 
vascular pattern is a prerequisite for recognizing 
the psoriasis microvessels, which appear differ-
ent in shape and morphology. The cutaneous 
microcirculation is organized in two horizontal 
networks: one is situated 1.5 mm below the skin 
surface and the other at the dermal-subcutane-
ous boundary. They are connected by ascend-
ing arterioles and descending venules. From the 
upper layer, arterial capillaries rise to form the 
dermal capillary loops that represent the nutritive 
component of the skin circulation.15 In normal 
skin, at ×100–×200 VD observation, capillary 
loops appear with the major axis running per-
pendicular to the skin surface, and are therefore 

FIGURE 13.4 Plaque psoriasis: clinical and histological features of the phase of resolution.
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characterized by a “comma-like” appearance 
inside the dermal papilla (Figure 13.5). The nor-
mal capillaroscopic picture differs according 
to the body areas: in some districts, such as the 
dorsum of the hand, not all of the capillaries run 
perpendicular to the skin surface and visibility 
is not limited to the apical portion; in the fore-
head, for example, all capillaries run parallel to 
the skin surface, with a “network” appearance. 
The evidence of the deep venular sub-papillary 
plexus depends on the skin transparency.

In psoriasis, the overall organization of the 
dermal microcirculation is the same as in nor-
mal skin. However, it displays many anatomi-
cal and physiological changes, mainly described 
in the intrapapillary portion of the loops. Each 
papilla continues to be served by a single capil-
lary, but the limbs are twisted along their major 
axis. The outside endothelial diameters of the 
loops are also wider (6–17 μm) than the corre-
sponding segments in normal skin (3.5–6 μm). 
The papillary microvessel changes are homoge-
neously distributed throughout clinical lesions.5

The capillaroscopic picture of plaque psoria-
sis has been extensively described in the litera-
ture,13,16–18 highlighting the presence in untreated 
psoriatic skin of many uniformly arranged tortu-
ous and dilated capillaries, appearing as “bushy,” 
with a highly distinctive pattern (Figures 13.6–
13.8). Moreover, VD provides additional informa-
tion about distribution, morphology, and density 
of capillaries in the psoriatic plaques. In the per-
ilesional skin, capillary loops show a parallel 
course, with respect to the skin surface, with a 

lengthened tip directed toward the lesion edges13 
(Figure 13.9). A minimal shift of the probe from 
the perilesional to normal-appearing skin allows 

FIGURE 13.5 VD of normal skin: “comma-like” 
appearance of the capillary loops (×100).

FIGURE 13.6 VD of psoriatic skin: presence of 
bushy capillaries (×50).

FIGURE 13.7 VD of psoriatic skin: uniformly 
arranged tortuous and dilated bushy capillaries 
(×200).

FIGURE 13.8 VD of psoriatic skin: uniformly 
arranged bushy capillaries (×200).
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the visualization of capillary loops that gradu-
ally become perpendicular. These studies lead to 
the recognition of a critical pathogenetic role of 
angiogenesis in sustaining and spreading out of 
the psoriasis lesions.

In a study on 105 adult patients affected by 
clinically or histologically confirmed plaque 
psoriasis, a total of 177 psoriatic plaques were 
analyzed and, in all cases, the presence of mono-
morphic, homogeneously distributed, bushy cap-
illaries, with a mean diameter of 83.9 µm (range 
50–146 µm) was observed.19 For cohort compari-
son, 50 subjects with atopic dermatitis and 50 
with allergic or irritant contact dermatitis were 
selected and matched with the psoriasis cohort by 
sex and age. In these patients, the vascular pattern 
was not specific, showing normal-looking capil-
laries (25% of cases), slightly dilated capillaries 

(30% of cases), and/or isolated bushy capillaries 
(45% of cases).19

VD has demonstrated its diagnostic value in 
clinically doubtful erythematous-desquamative 
lesions also in pediatric age. In an open compara-
tive study of 24 children with clinical diagnosis of 
psoriasis, the presence of dilated capillaries with a 
bushy aspect was seen in all considered plaques, 
while in children with other erythematous-desqua-
mative disorders VD findings were not specific.20

Some studies in small series have considered 
the use of handheld dermatoscopy (×10 mag-
nification) in psoriasis.21–23 In the largest study 
including 300 lesions from 255 patients with 
solitary red scaly patches or plaques, the main 
features identified in psoriasis were a homoge-
neous vascular pattern, red dots, and a light red 
background, yielding a diagnostic probability 
of 99% if all three features were present.23 Red 
dots were seen in all cases of psoriasis studied. 
The presence of arborizing vessels was the most 
valuable negative feature in differentiating pso-
riasis from basal cell carcinoma.23

VD represents a valid noninvasive aid in 
the diagnosis of psoriasis, particularly in those 
cases in which the clinical presentation is 
doubtful. This has been demonstrated in hand, 
scalp, genital, and inverse psoriasis, in which 
cases the clinical diagnosis may sometimes be 
troublesome.

In normal palmo-plantar skin surface VD 
examination shows at ×100–×200 magnifica-
tion the presence of capillary loops linearly 
arranged along the furrows of dermatoglyphics 
(Figure 13.10). In palmo-plantar psoriasis, these 

FIGURE 13.9 VD of psoriatic perilesional skin: 
capillary loops show a parallel course, with respect 
to the skin surface, with a lengthened tip directed 
toward the lesion edge (×200).

(a) (b)

FIGURE 13.10 VD of normal palmar skin surface: presence of capillary loops arranged linearly along the 
furrows of dermatoglyphics at ×100 (a) and ×200 (b) magnification.
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capillaries appear homogeneously dilated and 
tortuous, with a bushy aspect24 (Figure 13.11). A 
major limitation in this anatomical site, which 
may interfere with a reliable VD evaluation, is 
represented by the frequent presence of excessive 

hyperkeratosis, which may hamper vascular 
structure analysis; in such cases, VD examina-
tion might be performed in residual erythema-
tous areas or after application for 3–4 days of 
keratolytic creams, such as 30%–50% urea. The 

(a) (c)

(d)

(b)

FIGURE 13.11 Plantar psoriasis. (a) Clinical aspect. (b) VD examination at ×50 shows the presence of 
pinpoint-like capillaries arranged linearly along the furrows of dermatoglyphics. (c) At ×200 the same 
capillaries appear dilated and tortuous, with a bushy aspect. Insert: normal capillaries at the same magnifica-
tion. (d) Bushy capillaries at higher magnification (×400).
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efficacy of VD in recognizing palmo-plantar 
psoriasis has been demonstrated in a series of 
32 patients affected by clinically nonspecific, 
active, and untreated palmar and/or plantar, 
erythematous, scaly lesions with no other skin 
involvement.24 VD was able to identify 15 cases 
of palmo-plantar psoriasis, as later confirmed 
by histopathologic examination, showing in all 
examined fields at ×200 the typical bushy capil-
laries (Figure  13.12). In the other 17 cases no 
bushy capillaries were observed and the diag-
nosis of psoriasis was excluded (Figure 13.13). 
In these cases, histology showed a pattern con-
sistent with a diagnosis of spongiotic dermatitis.

Psoriatic balanitis is clinically character-
ized by erythematous nonscaling plaques most 
commonly located on the glans and under the 

prepuce.25 In general, genital psoriasis is part 
of a more generalized cutaneous disorder, but, 
in the case of exclusive penile involvement, 
the correct diagnosis may be troublesome, and 
several investigations, including skin biopsy, 
are often necessary. VD examination of glans 
in healthy subjects shows at ×100 magnifica-
tion the presence of normal capillary loops 
(Figure 13.14). Similarly to cutaneous lesions of 
psoriasis, VD evaluation of psoriasis of the glans 
shows dilated and tortuous capillaries homoge-
neously appearing as bushy (Figure  13.15). In 
this site, because of the absence of scales, the 
visualization of vascular structures is easy. In a 
study of 12 patients with balanitis,26 the typical 
bushy aspect was observed (×100–×200) only 
in the 6 patients with biopsy-proven psoriatic 

(a)

(b)

FIGURE 13.12 (a) Palmar dermatosis with no spe-
cific clinical features. (b) VD showing the presence 
of bushy capillaries (×200), suggesting a diagnosis of 
psoriasis, confirmed by histopathology.

(a)

(b)

FIGURE 13.13 (a) Palmar dermatosis with no spe-
cific clinical features. (b) VD showing no evidence of 
bushy capillaries (×200). In this case, a diagnosis of 
psoriasis may be excluded.
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balanitis (Figure 13.16), while in the remaining 
cases of nonpsoriatic balanitis (lichen sclerosus, 
Zoon balanitis, and candidiasis) a nonspecific 
vascular pattern, consisting of dilated, linear, 

irregularly distributed capillaries, was evident 
(Figure 13.17).

Scalp psoriasis and seborrheic dermatitis 
may be difficult to differentiate. Distinction 
between the two diseases is obviously relevant 
for the long-term prognosis, but it may be partic-
ularly important in patients with arthritis symp-
toms. In fact, the presence of skin psoriasis is 
an important criterion for the diagnosis of pso-
riatic arthritis, and deciding whether erythema-
tous scaly plaques on the scalp are psoriasis or 
seborrheic dermatitis may change the interpre-
tation of the rheumatic symptoms. A study of 
90 subjects compared capillary morphology 
in psoriasis, seborrheic dermatitis, and normal 
skin of the scalp.27 Scalp psoriasis presented a 
homogeneous pattern with tortuous and dilated 
capillaries (appearing as bushes or clews) and 
a completely disarranged microscopic vascu-
lar pattern (Figure  13.18). The capillary loops 

(a) (b)

(c) (d)

FIGURE 13.15 Psoriatic balanitis. (a) Clinical aspect. (b) VD showing dilated and tortuous capillaries, with 
a bushy aspect (×100). Insert: normal capillaries at the same magnification. (c) The same bushy capillaries at 
×200. (d) Bushy capillaries at higher magnification (×400).

FIGURE 13.14 VD examination of normal glans 
penis: presence of normal capillary loops (×100).
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have identical bushy morphology in all scalp 
locations (Figure 13.19). In contrast, scalp seb-
orrheic dermatitis presented a multiform pat-
tern, with mildly tortuous capillaries and only 
isolated bushy and mildly dilated capillaries 
(Figures  13.20-13.21), and with a conserved 
local microangioarchitecture similar to healthy 

scalp skin (Figure 13.22). The diameter of capil-
lary bush of scalp psoriasis was much greater 
than in scalp affected by seborrheic dermati-
tis or normal scalp skin of healthy subjects. In 
seborrheic dermatitis, the mean diameter of 
capillary bush was similar to that of the scalp 

(a)

 

(b)

FIGURE 13.17 Zoon balanitis. (a) Clinical aspect. (b) VD showing a nonspecific vascular pattern with a 
yellowish background color and dilated, linear, irregularly distributed capillaries (×200).

(a)

(c)

(b)

(d)

FIGURE 13.16 Psoriatic balanitis. (a–c) Clinical aspect. (b–d) VD showing dilated and tortuous capillaries, 
with a bushy aspect (×200).
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of healthy subjects. Capillary loop density was 
similar in all conditions.

Finally, VD may also assist in the diagnosis 
of inverse psoriasis, as demonstrated in a study 
on 20 patients with erythematous lesions local-
ized to cutaneous body folds, in which the typi-
cal bushy pattern was found only in the subjects 
with clinically and/or histologically confirmed 
psoriasis.28

THERAPEUTIC MONITORING 
OF PSORIASIS

The role of VD and VCP in psoriasis for in vivo 
therapeutic monitoring is of growing interest, 
with a number of studies reporting morphologi-
cal modifications and loop changes after topical 
and systemic treatments.16,22,29–33

FIGURE 13.18 VD of scalp psoriasis: homoge-
neous psoriatic pattern with tortuous and dilated cap-
illaries (appearing as bushes or clews) (×100).

FIGURE 13.19 VD of scalp psoriasis: capillary 
loops with bushy morphology (×200).

FIGURE 13.20 VD of scalp seborrheic dermatitis: 
conserved local microscopic vascular pattern similar 
to healthy scalp skin (×100).

FIGURE 13.21 VD of seborrheic dermatitis: mildly 
tortuous capillaries and only isolated bushes (×200).

FIGURE 13.22 VD of normal scalp skin of healthy 
subject (×100).
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In a study, by means of a VD at ×200 magni-
fication, the grossly dilated and tortuous aspect 
of the untreated psoriatic capillaries appeared to 
be reduced in 5 patients after the application of 
tacalcitol ointment 4 μg/g, with a marked sim-
plification of the coiling of the capillary ball 
occurring after 3 weeks in 2 cases.16

With regard to systemic agents, a 3-month 
treatment period with cyclosporine (4 mg/kg/day) 
produced a statistical reduction in microcircula-
tory alterations, assessed by digital capillaros-
copy (×300), in 70% of 12 treated subjects, with 
an average reduction by 64.8% in the “basket” 
diameter.29 Modification of the capillaroscopic 
aspects took place in a progressive manner in all 
patients, but none returned to a normal capillaro-
scopic pattern. In another study, 20 patients with 
moderate-to-severe psoriasis were divided into 
two groups (A and B) based on PASI score. Group 
A (PASI >16) was treated with 5 mg/kg/day for 

4 weeks and another 4 weeks with 3 mg/kg/day. 
Group B (PASI 10–16) received 3 mg/kg/day for 
8 weeks. At the end of the study, the normaliza-
tion rate of the vascular pattern, assessed by VD 
at ×150, was low in both groups (46% and 22%, 
respectively), despite complete normalization by 
clinical and ultrasound assessment observed in 
most cases.32 Similar results were obtained on 
patients  with moderate-to-severe psoriasis treated 
with biologicals.33 In another study, a single infu-
sion of infliximab induced significant changes 
in morphology of the capillary loops in psoriatic 
lesions, which appeared less tortuous and dilated, 
showing an evident reduction in shape and size31 
(Figure 13.23). The number of bushy loops was 
manifestly reduced, suggesting that infliximab 
may in part achieve its results by targeting the 
angiogenetic properties of TNF-α.
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14 Inflammatory diseases
Lichen planus
Francisco Vázquez-López and Felipe Valdes Pineda

DEFINITION

Lichen planus (LP), or lichen ruber planus, is an 
idiopathic inflammatory disease that involves 
the skin, hair, nails, and mucous membranes.

EPIDEMIOLOGY/ETIOPATHOGENESIS

Although its incidence varies depending on geo-
graphic area, cutaneous LP has been reported to 
affect from about 1% of the general population 
with two-thirds of patients developing the disease 
between the ages of 30 and 60 years. Mucosal 
involvement, particularly oral lesions, may be 
observed in up to 75% of patients. The etiology 
of LP is not entirely understood. It is thought to 
be an immunologically T-cell-mediated disorder 
resulting in damage to basal keratinocytes that 
express altered selfantigens on their surface.

CLINICAL PRESENTATION/DIAGNOSIS

The diagnosis of LP is generally clinical. It 
is characterized by violaceous papules and 
plaques. The four Ps (purple, polygonal, pruritic, 
papule) are used to recall the symptoms and 
skin features that characterize LP. The surface 
of the lesions generally shows the pathogno-
monic Wickham striae (WS) that correspond to 
white lines or dots seen on the top of the lesions, 
which recall those observed in the oral mucosa.1 
WS cannot be recognized with the standard 
visual inspection in all patients, although it can 
be rendered more evident by painting the lesions 
with oil and by examining them with a magnify-
ing lens. Postinflammatory hyperpigmentation 
(ashy dermatosis, LP pigmentosus, dyscromic 
and pigmented actinic LP, LP with hyperpig-
mentation) is typical in late LP lesions; it may 
be persistent and disturbing for the patients.

Histologically, active papules of LP show 
a compact orthokeratosis above the zones 

of wedge-shaped hypergranulosis (centered 
around acrosyringia and acrotrichia), irregular 
acanthosis, and damage to the basal cell layer. In 
addition, a bandlike lympho-hystiocitic dermal 
infiltrate in close approximation to the epider-
mis can be demonstrated (Figure 14.1).2 In pig-
mented LP, histopathology shows the presence 
of melanophages in the dermis (Figure 14.2).

FIGURE 14.1 Typical histopathological picture of 
lichen planus.

FIGURE 14.2 Pigmented lichen planus: histopa-
thology shows melanophages in the dermis of a long-
standing lesion, corresponding to dermatoscopic 
gray-blue granules.
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DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

LP discloses specific and pathognomonic derma-
toscopic features. It was, in 2001, the first inflam-
matory skin disease for which dermatoscopy was 
found to be of value.3 In conjunction with history 
and clinical examination, this noninvasive tech-
nique is useful for diagnosing and evaluating LP 
in daily practice in several ways (Table 14.1).

Dermatoscopic analysis of LP lesions 
requires the knowledge of nonvascular and vas-
cular structures (Table 14.2).

The whitish WS represent the main derma-
toscopic feature of LP, a sensitive and specific 
criterion for the diagnosis.4–5 WS are visualized 
as pearly whitish structures (Figures 14.3–14.6) 
and histopathologically correspond to compact 
orthokeratosis.1–2 They may appear blue-white 
in black skin.6 WS appear more uniform in color 
with nonpolarized than with polarized derma-
toscopy, which may give them an “unfocused” 
appearance. Polarized dermatoscopes allows for 
better recognition of deeper structures (vascu-
lature, dermal pigment, fibrosis) but for worse 
recognition of the superficial layers of the 
epidermis.7

In addition to the WS, peripheral capillar-
ies (rounded or lineal) and dermal pigment can 
also be visualized, with variations according to 
evolution of the lesions (see later discussion).8–13 
Rarely, a rainbow-like pattern, which is con-
sidered indicative of Kaposi’s sarcoma, may be 
observed in LP lesions.14 Dermatoscopic vascu-
lar findings in LP have no diagnostic value.

Dermatoscopic findings of cutaneous LP vary 
according to the lesion’s evolution. Initial LP 
lesions (round, pink papules) show small, round 
WS centered by a yellow-brown dot, which 
may correspond to vacuolar alterations of basal 
keratinocytes and to spongiosis in the spinous 
zone.2 Mature LP lesions (violaceous papules 
or plaques) (Figures 14.3–14.6) remain isolated 
or become confluent in reticular networks. WS 
become polymorphic, showing thin (“comblike” 
spikes) or broad arboriform projections of the 
border. Several types of WS can be recognized: 
round WS, linear WS, arboriform WS, reticular 
WS, and annular WS. In this phase, the central 
yellow-brown area disappears and prominent 
peripheral linear, radial capillaries surround the 
WS contour, intermingled with the projections 
of the border. Less characteristic round vessels 
can also be seen. Evolved LP lesions show WS 
with decreasing, less prominent peripheral ves-
sels. Pigmented structures begin to appear, sur-
rounding the WS contour. Long-standing lesions 
show pigmented structures, with or without WS 
devoid of capillaries, according to their duration 
and the intensity of the inflammatory process.

With regard to clinical variants, annular LP 
appears most commonly in the groin and axil-
lary area, and dermatoscopy of the active border 
shows WS, capillaries, or pigmented struc-
tures according to their duration (Figure 14.7). 
Hypertrophic LP shows at dermatoscopy com-
edo-like structures filled with yellow plugs or 
round corneal structures (“corn pearls”) in addi-
tion to WS and vascular findings (Figure 14.8). 
In postinflammatory hyperpigmentation of LP, 
ashy or brown macules (Figures  14.9–14.11) 
show at dermatoscopy homogeneous, structure-
less, light brown areas devoid of granularity, 
which seem to correlate with a shorter duration, 
or granular pigmentation, which corresponds to 
pigment-laden dermal melanophages and seems 
to persist longer. Granular pigment consists of 
fine or coarse, gray-blue or brown, clustered, 

TABLE 14.1
Clinical value of dermatoscopy in lichen 
planus lesions

1. Diagnosis of LP

• Enhances recognition of WS

• Facilitates diagnosis of LP in patients with black skin

• Facilitates the discrimination of LP from 
erythematosquamous and granulomatous skin 
disorders (psoriasis, spongiotic dermatitis, lichenoid 
sarcoidosis)

• Facilitates differential diagnosis of genital skin 
lesions

• Improves discrimination when coexistence of LP 
with other diseases

2. Monitoring of patients with LP
• Reveals patterns of pigmentation likely related to 

prognosis

3. Clinical teaching
• Improves clinical teaching to medical students and 

residents by linking clinical and histopathological data 
(sub-elementary lesions)
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round dots or globules, within or not light 
brown discolorations. They may be located cen-
trally within some rounded WS (“ashy-holes”) 
or outline the WS contour in a striking regular 
distribution.

Dermatoscopy also may be useful for moni-
toring the evolution of LP lesions and for the 
differential diagnosis with other similar con-
ditions. Plaque-psoriasis (PP) and LP are not 
always well differentiated clinically and may 
even coexist.4 WS are always absent in PP, which 
shows multiple, uniformly sized and distrib-
uted round vessels.4–5,15 At low magnification 
(×10) they appear as red dots (Figure 14.12); by 
increasing the degree of magnification (stereo-
microscope, videodermatoscope) they are really 
seen as tortuous loops (described as twisted, 
coiled, glomerular, hairpin-like, or bushy cap-
illaries). The vessels may have a more oblique 
course and are less coiled at the periphery than 
at the center of the plaques (Figure 14.13). The 
subpapillary horizontal vascular plexus is not 
seen with any magnification, being hidden by 
the epidermal hyperplasia, unless atrophy sec-
ondary to topical steroid treatment develops.16 
Dermatoscopy enhances the differentiation of 
LP from skin tumors that clinically mimic it, 
such as Bowen’s disease, characterized by red 
dots, and superficial basal cell carcinoma,17–20 
typified by linear and micro-arborizing vessels, 

TABLE 14.2
Dermatoscopic semiology of LP lesions

Dermatoscopic Structures Morphology
Histopathological 

Correlation Significance

Wickham striae Whitish striae (round, 
linear, reticular, annular)

Orthokeratosis above 
wedge-shaped 
hypergranulosis and 
acanthosis

Diagnosis of LP (sensitive 
and specific)

Vessels Linear Subpapillary vessels Diagnosis of LP

Round Papillary vessels (adjunctive features)

Postinflammatory
hyperpigmentation

Granular
• peripherical
• centrally located 

(“ashy-holes”)

Dermal melanophages Related to a longer duration 
of the hyperpigmentation

Homogeneous Related to a shorter duration 
of the hyperpigmentation

Comedo-like
“corn” pearls

Follicular plugs Observed in hypertrophic LP 
lesions

(a)

(b)

FIGURE 14.3 Lichen planus. (a) Active, well devel-
oped, violaceous papules and plaques located on the 
arms. (b) Dermatoscopy showing a polygonal net-
work of pathognomonic, Wickham striae surrounded 
by red capillaries (×10).
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multiple erosions and, in some cases, pigmented 
structures.20 Dermatoscopy is also useful for 
discriminating between LP and lichenoid sar-
coidosis, which reveals the structure termed 
as yellow patches21–22 (see Chapter 20 for more 
details). Finally, dermatoscopy improves recog-
nition LP of the genital area, facilitating dis-
crimination from genital warts, balanitis, and 
psoriasis.23

FIGURE 14.5 Dermatoscopy of lichen planus 
lesions showing radial, linear capillaries. Round ves-
sels can also be present but are less characteristic 
(×10).

  

FIGURE 14.4 Dermatoscopy of active lichen planus lesions. (a) Wickham striae contours show broad rami-
fications, which have a reticular configuration in the largest lesion. They are surrounded by radial capillaries. 
(b–c) Digitally zoomed images: Wickham striae present projections of the border (“comb-like” appearance), 
intermingled with defined lineal capillaries (original magnification: ×10).

(a) (b) (c)

FIGURE 14.6 Active lichen planus plaque. (a) 
Clinical aspect. (b) Dermatoscopy revealing round 
and linear Wickham striae configured in a well-devel-
oped white, polygonal network, most prominent in the 
periphery, and outlined by radial capillaries. Some 
Wickham striae show yellow-brown areas (×10).

(a)

(b)
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(a)

(b)

FIGURE 14.7 (a) Long-standing annular lichen 
planus of the axillary region. (b) Dermatoscopy 
revealing a granular pigment deposition in the bor-
der (digitally zoomed image; original magnification: 
×10).

FIGURE 14.8 Dermatoscopy of longstanding, 
hypertrophic lichen planus plaque showing comedo-
like structures filled with yellow plugs or round 
yellow corneal structures (“corn-pearls”) (digitally 
zoomed image; original magnification: ×10).

FIGURE 14.9 Dermatoscopy of long-standing, pig-
mented lichen planus lesion revealing granular pig-
ment outlining the contour of polygonal Wickham 
striae (×10).

(a)

(b)

FIGURE 14.10 Dermatoscopy of pigmented lichen 
planus lesions. Granular pigment consists of fine or 
coarse, gray-blue or brown round dots or globules that 
may be centrally or peripherically located according 
to Wickham striae. Pigment granules appear central 
within rounded Wickham striae (“ashy-holes”) or 
outlining the Wickham striae contour in a striking 
regular distribution. (a) ×10. (b) Digitally zoomed 
image.
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15 Inflammatory diseases
Common urticaria and 
urticarial vasculitis

Francisco Vázquez-López and Felipe Valdes Pineda

DEFINITION

Common urticaria (CU) includes a hetero-
geneous group of disorders characterized by 
short-lived (few hours) swellings of the skin and 
mucosa. Urticarial vasculitis (UV) is a variety 
of urticaria characterized by papular lesions that 
persist for more than 24 hours.

EPIDEMIOLOGY/ETIOPATHOGENESIS

CU is a common disease, with a prevalence of 
about 1%–5% in the general population. Although 
about 50% of cases can be ascribed to allergy, 
infections, autoimmunity, or other causes, most 
often CU remains idiopathic. Clinical manifesta-
tions are due to a local increase in permeability 
of capillaries and venules for activation of mast 
cells containing pro-inflammatory mediators, 
mainly histamine. UV is a rare disorder. While 
only approximately 5% of patients with chronic 
urticaria have UV, this distinction is important 
because it may be associated with an underlying 
connective tissue disease. UV is considered to be 
a type III hypersensitivity immune reaction, with 
deposition of immune complexes in blood vessels 
and other tissues.

CLINICAL PRESENTATION/DIAGNOSIS

CU presents acute or chronic (duration of the 
eruptions >6 weeks) transient wheals histologi-
cally characterized by dermal or subcutaneous 
edema and a sparse or dense perivascular lympho-
cytic infiltrate, intermingled with neutrophils and 
eosinophils. In contrast, UV is characterized by 
urticariform papules or plaques with histopatho-
logic features of leukocytoclastic vasculitis: fibri-
noid deposits in the vessels walls, nuclear dust, 
neutrophilic infiltrates, and slight to moderate 

extravasation of erythrocytes1–2 (Figure  15.1). 
UV presents clinically with urticariform lesions, 
but each individual papule persists more than 24 
hours. Lesions may reveal more or less evident 
purpuric areas that resolve with residual discolor-
ation. Angioedema may also be present. Systemic 
symptoms may appear in UV (arthralgia or arthri-
tis, abdominal pain, nephropathy, peripheral neu-
ropathy, asthma, uveitis). A small subset of patients 
with UV present with hypocomplementemic UV 
syndrome; they have the propensity to have more 
severe multi-organ involvement and frequently 
develop systemic lupus erythematous.3–4

Clinical characteristics of UV overlap with 
those of CU; consequently, UV could be underdi-
agnosed. The diagnosis of UV is a challenge and 
requires a skin biopsy. To differentiate between 
the disorders, nuclear dust and dermal hemor-
rhage have been considered the most specific 
differential histopathologic criteria for UV.1–2

FIGURE 15.1 Urticarial vasculitis lesion present-
ing histopathologic features of leukocytoclastic vas-
culitis: fibrinoid deposits in the vessels walls, nuclear 
dust, neutrophilic infiltrates, and slight to moderate 
extravasation of erythrocytes.
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DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

Dermatoscopy, in conjunction with history 
and clinical examination, is a useful first-line 
screening tool for discriminating between CU 
(Figures  15.2–15.5) and UV (Figures  15.6–
15.7).5–11 Dermatoscopic differentiation between 
the two entities requires the knowledge of both 
vascular and purpuric structures5–11 (Table 15.1).

Recognition of vascular structures is cru-
cial for evaluating CU (Figures  15.3–15.5). 
It is important to avoid excessive pressure 
on the lesion when performing nonpolarized 
dermatoscopy, as occlusion and lack of visu-
alization of the vessels may occur. Dermal 
vessels observed at standard magnification 
(×10) may be seen as round or oval structures. 
Round structures (vertically oriented papillary 

FIGURE 15.2 Common urticaria: transient lesions 
(wheals) of in a patient with vitiligo.

FIGURE 15.4 Dermatoscopy of a common urti-
caria wheal: peripheral red network of linear vessels 
surrounding a central negative area in which the ves-
sels are obscured by a prominent edema (×10).

FIGURE 15.5 Dermatoscopy of common urticaria 
wheal: some ectatic round vessels along the course of 
the linear vessels are evident. This vascular finding 
must be differentiated from true purpuric structures 
(×10).

  

FIGURE 15.3 (a) Polarized dermatoscopy of a common urticaria wheal disclosing a well circumscribed 
area with a red network of linear vessels (×10). (b–c) Images at greater magnifications, disclosing an irregular 
network of linear vessels, which corresponds to transiently dilated, horizontally oriented dermal capillaries 
(digitally zoomed images).

(a) (b) (c)
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vessels) may be dotted/punctate/pinpointed 
or globular according to their size (although 
this differentiation may be difficult to make). 

Linear structures (horizontal subpapillary ves-
sels) may be short, long, or arboriform, with 
a defined or a blurred contour, and may form 
networks.

Purpuric structures are generally evident in 
UV (Figures  15.6–15.7). Homogeneous, struc-
tureless purpura is observed in non-inflamma-
tory forms of dermal hemorrhage (vessel wall 
dysfunction or trauma; degeneration of the sup-
porting stroma; bleeding diathesis, coagulation-
fibrinolytic disorders, infectious diseases, senile 
or steroid purpura) (Figure 15.8). Round purpu-
ric dots/globules (PGs) (Figures 15.6, 15.7, 15.9) 
are derived from perivascular hemorrhage and 
are associated with different purpuric inflam-
matory processes (pigmented purpuric der-
matoses, arthropods reactions, viral and drug 
reactions, leucocytoclastic vasculitis, infective 
organisms); they are blurred and appear within 
a purpuric background and later within orange-
brown patches. Black spots are purpuric/black 
dots of subcorneal and subungueal purpura and 
hemorrhagic crusts.

The transient wheals of CU disclose under 
dermatoscopy a red network of linear ves-
sels without presenting other structures 
(Figures  15.2–15.5). This standard dermato-
scopic pattern corresponds to a process of tran-
sient vasodilatation of subpapillary vessels, 
horizontally oriented. Linear vessels may be 
associated with dotted vessels (Figure  15.5). 
In some lesions, red lines may surround struc-
tureless areas devoid of vascular findings 
(Figure  15.4), where the vessels have been 

(a)

(b)

FIGURE 15.6 Urticarial vasculitis. (a) Clinically, 
the lesions do not show purpuric areas. (b) Polarized 
dermatoscopy of a papule reveals blurred purpuric 
globules (×10).

 

FIGURE 15.7 Urticarial vasculitis. (a) Clinically, lesions consist of raised, urticariform plaques in which 
the degree of dermal hemorrhage is so severe that some petechiae are evident. (b) Dermatoscopy shows the 
presence of purpuric globules (×10).

(a) (b)
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obscured by a prominent oedema. Purpuric 
structures are not observed in CU, and red lines 
disappear after making a pressure on the lesion.

In contrast to CU, persistent urticariform 
papules of UV characteristically show PGs, 
which may vary in number according to sever-
ity and evolution of the lesions. The degree of 
dermal hemorrhage in UV lesions is variable. 
Recognition of PGs allows easy differentiation 
between UV and CU. Dermatoscopy may be 
of great value for the screening of lesions with 

minimal purpuric areas (Figures  15.6); mean-
while, purpura can be clinically evident in some 
severe cases (Figures  15.7). PGs may or may 
not appear within purpuric or orange-brown 
patches. This dermatoscopic pattern corre-
sponds histologically to vasculitis and perivas-
cular extravasation and degradation of red blood 
cells. In addition, linear vessels may be recog-
nized if hemorrhage is not severe (Figure 15.6).

FIGURE 15.8 Dermatoscopy of a noninflamma-
tory form of purpura: homogeneous, structureless 
purpuric patch devoid of other findings (×10).

FIGURE 15.9 Dermatoscopy of inflammatory pur-
pura. A lesion of leucocytoclastic vasculitis is shown, 
disclosing multiple blurred, purpuric globules; some 
are located within yellow-brown patches (×10).

TABLE 15.1
Dermatoscopic semiology of urticaria and urticarial vasculitis

Dermatoscopic Structures
Histopathological 

Correlation Significance

Vascular findings Round vessels
 Red dots/globules

Papillary vessels Unspecific (e.g., 
psoriasis)

Linear vessels
 Red short or long
 lines; arboriform
 vessels; networks

Subpapillary vessels Unspecific (e.g., 
common urticaria)

Purpuric findings Homogeneous 
purpuric areas

Dermal hemorrhage Noninflammatory 
purpura

(e.g., senile purpura)

Round globular 
purpuric areas 
(PG)

Dermal hemorrhage Inflammatory purpura
(e.g., vasculitis)
PG are indicative of 
UV when confronted 
with CU

Black spots Subcorneal, 
subungueal purpura
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Red lines and PGs are not specific to CU 
and UV, respectively, but their recognition 
helps in discriminating between them. These 
structures are easily recognizable even by non-
expert observers and after minimal training. 
Dermatoscopic purpuric structures of UV must 
be differentiated only from round vessels, occa-
sionally present in CU (Figure 15.5). The ectatic 
vessels of CU disappear after making a pressure 
on the lesion, while PGs of UV lesions do not 
blanch.

It is also of interest that the number of PGs 
in lesions of UV varies according to time and 
evolution.11 Suh and colleagues quantified into 
four grades the number of PGs present in UV 
lesions (from 0 to more than 40 PGs). These 
authors demonstrated that PGs are present even 
in the most early lesions of UV and that they 
increase in number in late UV lesions. These 
authors confirmed therefore that dermatoscopy 
may be of value for discriminating even the 
early lesions of UV.

To the best of the authors’ knowledge, der-
matoscopic studies regarding other urticariform 
syndromes (such as prolonged urticaria with 
purpura, urticaria-like neutrophilic dermatosis, 
neutrophilic urticaria with systemic inflam-
mation, or Schnitzler syndrome) are lacking, 
although they could be of interest.

In conclusion, dermatoscopic discrimination 
between CU and UV is based on an unspecific 
feature (PGs), which is rendered specific for UV 
when confronted with CU.
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16 Inflammatory diseases
Connective tissue diseases

Paolo Rosina

DEFINITION

Connective tissue diseases include a variety of 
autoimmune disorders characterized by chronic 
inflammation of the connective tissues.

EPIDEMIOLOGY/ETIOPATHOGENESIS

They are relatively common disorders. The 
pathogenesis is multifactorial, including both 
genetic and acquired/environmental factors. The 
damage to connective tissue is a result of com-
plex immunological reactions involving autog-
enous antigens. The immune activation against 
self-antigens is demonstrated by the presence of 
autoantibodies and autoreactive T-cells.

CLINICAL PRESENTATION/DIAGNOSIS

The main connective tissue diseases involving 
the skin are represented by systemic sclerosis 
(SSc), dermatomyositis, and lupus erythema-
tosus. The clinical spectrum is heterogeneous, 
including skin, vascular, joint, muscolar, and 
systemic manifestations; often the clinical fea-
tures overlap. Early diagnosis and treatment is 
paramount in reducing morbidity and mortal-
ity. Investigations mainly include routine blood 
tests, antinuclear antibodies, muscle enzymes, 
magnetic resonance imaging, electromyogra-
phy, nailfold capillary microscopy, and muscle 
biopsy.

DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

The evaluation of the skin microvasculature is 
important in the evaluation of connective tissue 
diseases. Capillaroscopy is a noninvasive tech-
nique able to analyze the microcirculation in all 

cutaneous sites.1 It is characterized by relatively 
low cost, repeatability, high sensitivity, good 
specificity, and easy interpretation of results. 
However, despite the increasing interest in cap-
illary microscopy, there is still a surprising dis-
crepancy between its potential applications and 
its still limited use in daily practice, above all 
in dermatology. It is used primarily on nailfolds 
to diagnose and monitor SSc and dermatomyo-
sitis and to distinguish primary from secondary 
Raynaud’s phenomenon (RP).

Nailfold capillary microscopy can be per-
formed with various optical instruments such 
as the videocapillaroscope, videodermatoscope, 
stereomicroscope, ophthalmoscope, and also 
handheld dermatoscope.2–3 The simplest and 
most direct way to perform an approximate 
evaluation of skin microcirculation conditions is 
with the handheld dermatoscope. It is relatively 
easy to recognize certain features of micro-
vascular involvement in SSc (giant capillaries, 
microbleeding), although sensitivity is limited 
by the low level of magnification (×10).

In normal conditions or in primary RP, the 
nailfold capillaroscopic pattern shows a regu-
lar disposition of the capillary loops along the 
nailbed (Figure  16.1). By contrast, in subjects 
suffering from secondary RP, one or more alter-
ations in the capillaroscopic findings (archi-
tectural disorganization, enlarged loops, giant 
capillaries, microhemorrhages, reduction of 
capillary density, angiogenesis, avascular areas) 
should suggest a connective tissue disease4 
(Figure 16.2). The capillaroscopic pattern should 
be carefully evaluated because normal or bor-
derline features are wide as reported in a quali-
tative and quantitative assessment in healthy 
volunteers; among morphological changes tor-
tuous (43%), ramified (47%), and bushy capil-
laries (27%) were the most frequently altered 
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capillary types. Megacapillaries and diffuse 
loss of capillaries were not found in healthy sub-
jects and seem to be of specific diagnostic value 
for a connective tissue disease.5

Patients initially diagnosed with primary RP 
may shift to secondary during the follow-up. 
Capillaroscopic analysis twice a year can detect 
the transition to a secondary form in patients 
who initially show a normal pattern or nonspe-
cific nailfold capillary abnormalities.

In patients affected by SSc, the most typi-
cal nailfold capillary pattern of microangiopa-
thy, the so-called scleroderma pattern (SP), is 
commonly observed.6 It is characterized by 
irregularly enlarged capillaries, giant capil-
laries (capillary diameter >50 micron of both 

arteriolar and venular branches), microbleed-
ings, reduced capillary number with avascular 
areas, capillary architecture disorganization, 
and ramified capillaries. The giant capillary 
is pathognomonic of the SP. Three distinct 
nailfold capillary patterns of microangiopathy 
have been described in SSc patients: “early,” 
“active,” and “late,” which do not normally 
coexist at the same time. “Early” SP is char-
acterized by irregularly enlarged capillaries, a 
few giant capillaries, and hemorrhages; capil-
lary architecture is almost regular without sig-
nificant loss of capillaries (Figure 16.3). In the 
“active” SP pattern, frequent giant capillaries 
and hemorrhages may be observed with mild 
loss of capillaries and capillary architecture 
disorganization (Figures  16.4–16.5). Severe 
loss of capillaries with a few giant capillaries, 

FIGURE 16.1 Nailfold videocapillaroscopy of a 
healthy subject: regular disposition of the capillary 
loops along the nailbed (×100).

FIGURE 16.2 Nailfold videocapillaroscopy 
appearance of giant capillary loops in scleroderma 
(×100).

FIGURE 16.3 Nailfold handheld dermatoscopy 
showing an isolated giant capillary in scleroderma 
“early” pattern (×20).

FIGURE 16.4 Nailfold handheld dermatoscopy 
showing diffuse giant capillaries and hemorrhages in 
scleroderma “active” pattern (×20).
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avascular areas, capillary architecture disorga-
nization, and ramified capillaries are typical 
abnormalities of “late” SP (Figure 16.6). A nail-
fold capillaroscopy can help to stage the patient 
affected by SSc and provides prognostic infor-
mation. In fact, SPs are related to a disease sub-
set and disease severity affecting different sites 
than the peripheral circulation, skin, heart, and 
lungs. SSc patients with “late” capillary pattern 
show an increased risk for active disease and 
moderate/severe skin or visceral involvement, 
compared with patients with early and active 
patterns.

The capillary features observed in dermato-
myositis (Figure  16.7) and in undifferentiated 

connective tissue disease are generally reported 
as being of the “scleroderma-like pattern.”

In cutaneous discoid lupus erythematosus, 
tortuous and irregular “bushy” capillaries are 
already visible with a handheld dermatoscope 
(Figure 16.8), but in advanced lesions a com-
pletely disarranged microangioarchitecture 
with loss of capillaries (avascular areas) and 
marked angiogenesis are better observed with 
capillaroscopy. In subacute lupus erythemato-
sus, polygon irregularities and vessel tortuos-
ity are observed (Figure  16.9). This vascular 
pattern can be used in differential diagnosis 
when cutaneous manifestations of lupus ery-
thematosus clinically resemble psoriasis, 
the last presenting a typical, homogeneous 
“bushy” pattern (Figure 16.10).

FIGURE 16.5 Nailfold videocapillaroscopy show-
ing giant capillary and hemorrhages in scleroderma 
“active” pattern (×100).

FIGURE 16.7 Nailfold handheld dermatoscopy 
showing a diffuse hemorrhagic pattern in dermato-
miositis (×20).

FIGURE 16.6 Nailfold handheld dermatoscopy 
showing irregular capillaries distribution with a few 
giant capillaries and avascular area in scleroderma 
“late” pattern (×20).

FIGURE 16.8 Handheld dermatoscopy of a plaque 
of discoid lupus erythematosus showing tortuous and 
irregular bushy capillaries (×20).
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FIGURE 16.9 Videocapillaroscopy of a lesion of 
subacute lupus erythematosus showing vessel tortu-
osity (×200).

FIGURE 16.10 Videocapillaroscopy of a psoriatic 
plaque showing homogeneously distributed “bushy” 
vessel (×100).
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17 Inflammatory diseases
Rosacea

Paolo Rosina

DEFINITION

Rosacea is a chronic inflammatory skin disor-
der characterized by erythema, telangiectasias, 
papules, and pustules, primarily affecting the 
convexities of the centrofacial area.

EPIDEMIOLOGY/ETIOPATHOGENESIS

It is common, affecting 10%–20% of the mid-
dle-aged population with a higher incidence in 
fair-skinned persons. Several etiologic factors 
and pathogenetic mechanisms have been pro-
posed. There is a general agreement that rosacea 
is primarily a vascular disorder characterized 
by persistent small vessel dilatation and angio-
genesis, increased vascular permeability, and 
vascular hyperreactivity that results in flushing, 
telangiectasias, papules-pustules, and phyma. 
Activation of innate immunity (release of cyto-
kines and antimicrobial molecules such as the 
peptide cathelicidin), exposure to ultraviolet 
light, neurogenic inflammation, and microbes 
(such as Demodex mites) are factors currently 
thought to be relevant in susceptible individuals.1

CLINICAL PRESENTATION/DIAGNOSIS

Rosacea involves primarily the cutaneous micro-
circulation of the central part of the face. The 
National Rosacea Society Expert Committee 
(USA) has proposed a classification and stag-
ing defining four subtypes (erythematotelangi-
ectatic, papulopustular, phymatous, and ocular), 
one variant (granulomatous rosacea), and a grad-
ing system based on clinical score.2 There are 
currently no objective measures or laboratory 
tests for assessing and monitoring the severity 
of rosacea, which rests only on clinical judg-
ment. Some studies on rosacea have considered 
skin color changes as a surrogate measurement 

of vessel changes.3–4 The majority of the trials 
evaluating erythema and telangiectasias have 
utilized subjective methods of color measure-
ment and vessel changes. The development of 
instrumental techniques is obviously important 
for a more reproducible disease assessment and 
may allow a more rigorous comparison between 
studies, especially on drug efficacy.

DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

Videocapillaroscopy has been considered supe-
rior to laser-doppler for the clinical investigation 
of cutaneous microcirculation in various skin 
diseases5 and in cosmetic approaches.6 It may 
represent a valid adjunctive method in the early 
identification and measurement of erythemato-
telangiectatic rosacea.

Videocapillaroscopy has been used to evalu-
ate qualitative and quantitative micro-vessels 
alterations of facial rosacea.7 Thirty patients 
with erythemato-telangiectatic rosacea were 
compared with 30 age- and sex-matched patients 
with facial seborrheic dermatitis and 30 healthy 
control subjects using an optical probe at ×100 
and ×200 magnifications. Parameters analyzed 
on the cheek area were the background color, 
morphological (polygon irregularity, vessel tor-
tuosity, neoangiogenesis) parameters, and quan-
titative parameters (polygon perimeter, mean 
diameter of telangiectasias and vessels). A regu-
lar polygonal net represents the normal distri-
bution of the cutaneous microcirculation on the 
cheek, with capillary loops projected at the inner 
and outer part of the polygons (Figure  17.1a). 
Patients with rosacea showed a reddish back-
ground due to the extended vessel dilatation 
of the subpapillary plexus (Figure  17.1b). In 
contrast, healthy subjects and patients with 
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seborrheic dermatitis displayed a pink back-
ground. Characteristic alterations of skin vessels 
were observed in facial rosacea, with a pattern 
distinct from that of facial seborrheic dermatitis. 
In particular, rosacea showed neoangiogenesis 
and significantly larger polygons with thickened 
vessel walls (Figures 17.1c–d), more prominent 
telangiectasias, and larger mean vessel diameter 
(Figure 17.2) compared to seborrheic dermatitis. 
Seborrheic dermatitis displayed more polygon 
irregularities and vessel tortuosity (Figure 17.3). 
For all the morphological and quantitative 
parameters investigated, no substantial dif-
ferences were noted between male and female 
patients. In contrast, no alterations were found 
in the nailfold region, suggesting that rosacea 
specifically affects the facial microvasculature.

Finally, handheld dermatoscopy has been 
utilized to evaluate common inflammatory der-
matoses of the face:8 erythemato-telangiectatic 

rosacea was characterized by a typical pat-
tern of vascular polygons, with prominent lin-
ear vessels (Figures  17.4–17.5), as reported in 
videocapillaroscopy.

(a) (b)

(c) (d)

FIGURE 17.1 (a) Videocapillaroscopy of normal facial skin. (b–d) Videocapillaroscopy of rosacea: reddish 
background, neoangiogenesis, and polygonal net with thickened vessel walls (×100).

FIGURE 17.2 Videocapillaroscopy of rosacea: tel-
angiectasias (×200).
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FIGURE 17.3 Videocapillaroscopy of seborrheic 
dermatitis: marked polygon irregularities and pink 
background (×100).

FIGURE 17.4 Handheld dermatoscopy of rosacea: 
polygonal net (×20).

FIGURE 17.5 Handheld dermatoscopy of rosacea: 
vascular polygons, with prominent linear vessels (×20).
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18 Inflammatory diseases
Pigmented purpuric dermatoses

Pedro Zaballos Diego

DEFINITION

Pigmented purpuric dermatoses (PPDs), 
also called purpura simplex or chronic cap-
illaritis, is the generic term for a variety of 
chronic conditions characterized by pete-
chial and pigmentary macules. They include 
progressive, pigmented, purpuric dermato-
sis or Schamberg’s disease; pigmented, pur-
puric lichenoid dermatosis of Gougerot and 
Blum; eczematoid-like purpura of Doucas and 
Kapetanakis; purpura annularis telangiectodes 
or Majocchi’s disease; and lichen aureus.1–3

EPIDEMIOLOGY/ETIOPATHOGENESIS

PPDs appear more frequently in males, most 
commonly in the fourth and fifth decades of life. 
The etiology of PPDs is unknown. Pregnancy 
and increased venous pressure are important 
factors in many cases, and triggering factors 
such as drugs, chemical ingestions, food addi-
tives, infections, or underlying hematologic/
internal diseases have been described.1–3

CLINICAL PRESENTATION/DIAGNOSIS

The various forms of PPD are generally char-
acterized by orange/brown pigmentation (due to 
hemosiderin deposition likened to cayenne pep-
per) interspersed with fine-point purpura (due 
to extravasated red blood cells). They typically 
occur on the lower limbs (Figures  18.1–18.7) 
in a symmetrical distribution and often show 
a benign and self-limited, although chronic, 
course.

Schamberg’s disease (Figures  18.1–18.3) is 
characterized by usually asymptomatic, chronic, 
and persistent purpura and petechiae with con-
spicuous pigmentation located predominantly 
on the lower limbs. Patients with pigmented, 

purpuric, lichenoid dermatosis of Gougerot and 
Blum (Figure 18.4) develop lichenoid papules in 
addition to purpuric lesions, most often on the 
legs. Eczematoid-like purpura of Doucas and 
Kapetanakis (Figure 18.5) or itching purpura has 
many similarities to Schamberg’s disease but is 
generally more extensive, develops more rapidly, 
and is characterized by a persistent, intense itch. 
In Majocchi’s disease (Figure 18.6), the lesions 
tend to be reddish annular macules located on 
the lower limbs and associated with telangiec-
tasias. Finally, lichen aureus (Figure 18.7) is a 
localized variant of PPD that is characterized by 
the appearance of sudden-onset, limited lichen-
oid papules in association with purpuric lesions, 
located commonly on the lower limbs, and occa-
sionally on the trunk and the face.

All these disorders may show overlapping 
clinical and histological features. More unusual 
PPDs presentations include the itching purpura 
of Loewenthal as well as linear, granulomatous, 
quadrantic, transitory, and familial forms.1–3

DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

Under dermatoscopic examination, all forms 
of PPD show similar findings,4–6 namely the 
presence of irregular, round to oval, red dots, 
globules, and patches, with a red-brownish or 
red-coppery, diffuse, homogeneous pigmenta-
tion in the background (Figures 18.1–18.7). The 
histopathological correlation of the red-brown-
ish or red-coppery background may be the pres-
ence of dermal infiltrate of lymphocytes and 
histiocytes, extravasated red blood cells, and 
hemosiderin-laden macrophages. The irregular 
red dots, globules, and patches, which are not 
blanched by compression, may correspond to 
the extravasation of red blood cells and to the 
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increased number of blood vessels, some of 
which are dilated and swollen. In some cases, 
gray dots and a network of brownish to gray 
interconnected lines (Figures  18.4 and 18.7) 
can be observed and correlate, respectively, to 
hemosiderin-laden macrophages and hyperpig-
mentation of the basal-cell layer and incontinen-
tia pigmenti in the upper dermis. This pattern of 
PPDs could be useful to distinguish them from 
other diseases such as angioma serpiginosum 
and venous stasis dermatitis. Numerous small, 
relatively well-demarcated, round to oval red 
lacunas without the brownish background were 

FIGURE 18.5 Dermatoscopy of eczematoid-like 
purpura of Doucas and Kapetanakis: round to oval 
red dots and globules and scales, with a red-brownish 
or red-coppery, diffuse, homogeneous pigmentation 
in the background (×10).

FIGURE 18.1 Dermatoscopy of Schamberg’s dis-
ease: irregular, round to oval red dots, globules, and 
patches, with a red-brownish or red-coppery, diffuse, 
homogeneous pigmentation in the background (×10).

FIGURE 18.2 Dermatoscopy of Schamberg’s dis-
ease: examination of another area in the same patient 
shows the presence of vascular structures (×10).

FIGURE 18.3 Dermatoscopy of Schamberg’s dis-
ease in a more advanced stage: the red-brownish 
patches predominate (×10).

FIGURE 18.4 Dermatoscopy of pigmented purpuric 
dermatitis of Gougerot and Blum: irregular, round to 
oval red dots, globules, and patches, with a red-brown-
ish or red-coppery, diffuse, homogeneous pigmenta-
tion in the background; a network of brownish to gray 
interconnected lines can also be observed (×10).
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identified by dermatoscopy in angioma serpigi-
nosum,7–9 and the presence of glomerular vessels 
and a scaly surface is the characteristic pattern 
of venous stasis dermatitis.10–11

However, the dermatoscopic pattern observed 
in PPDs is not pathognomonic, as it can be 
found in other diseases. Vázquez-López and col-
leagues found a pattern composed of purpuric or 
reddish dots and globules in a patchy, orange-
brown background in two cases of urticarial 
vasculitis12 and also described a similar pattern 
composed of reddish or brownish globules in 

diffuse brownish areas in some cases of pig-
mented lichen planus.13
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FIGURE 18.6 Dermatoscopy of Majocchi’s dis-
ease: round to oval red dots, globules and patches, 
with a scanty, red-brownish, diffuse, homogeneous 
pigmentation in the background (×10).

FIGURE 18.7 Dermatoscopy of lichen aureus: 
irregular, round to oval red dots, globules, and 
patches, with a red-brownish or red-coppery, dif-
fuse, homogeneous pigmentation in the background; 
a network of brownish to gray interconnected lines, 
mainly in the upper part of the lesion, can also be 
observed (×10).
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19 Inflammatory diseases
Pityriasis lichenoides

Giuseppe Stinco, Francesco Lacarrubba, 
Enzo Errichetti, and Giuseppe Micali

DEFINITION

Pityriasis lichenoides (PL) represents a unique 
group of uncommon acquired inflammatory 
skin disorders that include two main variants, 
pityriasis lichenoides et varioliformis acuta 
(PLEVA) and pityriasis lichenoides chronica 
(PLC), and a third much rarer and aggressive 
form known as febrile ulceronecrotic Mucha-
Habermann disease,1–2 which is not addressed 
in this chapter.

PLEVA and PLC are actually two ends of the 
same disease spectrum, and both entities and 
intermediate variants may coexist. Despite their 
names, the two conditions mainly differ in their 
clinical and histological features rather than in 
the course of the disease, because both disorders 
last for an average of 18 months.1,3

EPIDEMIOLOGY/ETIOPATHOGENESIS

Although PL is more common in children and 
young adults, it can affect all age, racial, and 
ethnic groups in all geographic regions with 
seasonal variation in onset favoring autumn and 
winter.1 No significant gender differences exist 
in the incidence of PL in subjects over 18 years 
old, while there is a male predominance in the 
pediatric population.2 PLC is three to six times 
more frequent than PLEVA.3

Three main etiopathogenetic theories for 
both PLC and PLEVA have been suggested: 
inflammatory reactions triggered by infectious 
agents, inflammatory responses secondary to a 
T-cell dyscrasia, and immune complex-medi-
ated hypersensitivity vasculitides.2

CLINICAL PRESENTATION/DIAGNOSIS

In both PLEVA and PLC, the eruption develops 
in crops, and consequently appears polymorphic 
with lesions existing in all stages of develop-
ment. However, the clinical appearance of the 
two forms, with particular regard to the mor-
phology of the lesions, is quite different.1–4

The initial lesion of PLEVA is a 2- to 3-mm 
diameter, erythematous macule that quickly 
evolves into an edematous pink papule, which 
may centrally become vesiculopustular, hem-
orrhagic, necrotic, ulcerated, and/or crusted 
before spontaneously regressing within a matter 
of weeks (Figure  19.1). Varioliform scars and 
postinflammatory hyper- and hypopigmenta-
tion may result.1–4 While the lesions are usually 
asymptomatic, sometimes they may itch and/or 
burn.2,4 The most commonly involved sites are 
trunk, thighs, and upper arms, especially the 
flexural aspects. The palms and soles are less 
commonly affected, while the face and scalp are 
usually spared; mucosal necrotic or erythema-
tous lesions may be present. Rarely, constitutional 
symptoms such as fever, headache, malaise, and 
arthralgia may precede or accompany the onset 
of PLEVA.1,4

The typical lesion of PLC is an asymptomatic, 
small, firm, 3- to 10-mm diameter, erythema-
tous papule that develops a reddish-brown hue 
and a centrally adherent micaceous scale that 
may be detached by gentle scraping to reveal a 
shining pinkish-brown surface (a characteristic 
diagnostic finding) (Figure 19.2). Over a period 
of a few weeks, the papule flattens and the scale 
separates spontaneously to leave a hyper- or 
hypopigmented macule. PLC usually involves 
trunk and proximal portions of the extremities, 
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but acral and segmental distributions have also 
been reported.1–3

The histopathologic findings of PLEVA 
and PLC are similar, although in the former 
the changes are typically more severe.5 In par-
ticular, PLEVA lesions are characterized by a 
wedge-shaped superficial and deep dermal lym-
phohistiocytic infiltrate, dermal edema, diffuse 
disappearance of the dermal-epidermal junction, 
perivascular and intraepidermal extravasation of 
erythrocytes, confluent parakeratosis, thinning 
of the granular layer, ballooning of keratino-
cytes, intraepidermal vesiculation, and necrosis 
of keratinocytes. While the endothelial cells are 
often blurred or swollen, fibrinoid necrosis indi-
cating necrotizing vasculitis is rarely seen.2,4–5 
Histopathology of PLC lesions usually shows a 
perivascular chronic inflammatory cell infiltrate 
in the superficial dermis, focal disappearance 

of the dermal-epidermal interface, focal para-
keratosis, slight acanthosis, and preservation of 
the granular layer (Figure 19.3). Spongiosis and 
extravasated erythrocytes are often present but 
are usually not marked. Necrosis and balloon-
ing of keratinocytes are typically missing or 
minimal.2,5

DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

Only one investigation of PLEVA exists.6 It was 
performed on two patients and revealed (at ×20 
magnification) in both cases the presence of 
papules with a central whitish patch or crusted 
lesions with an amorphous brownish structure, 
both surrounded by a well-defined ring of pin-
point and/or linear vascular structures with a 
targetoid aspect (Figure 19.4). At higher magni-
fication, the vessels appeared dilated and convo-
luted, with some of them showing a glomerular 
pattern or linear arrangement. Moreover, non-
blanchable reddish globules were observed in 
all fields (Figure 19.5). Such aspects correlated 
with the presence of dilation and engorgement 
of blood vessels and microhemorrhages in the 
papillary dermis6 (Figure  19.6). The above-
described dermatoscopic features are indicative 

FIGURE 19.1 PLEVA: multiple erythematous pap-
ules, some of them covered by necrotic crusts.

FIGURE 19.2 Pityriasis lichenoides chronica: sev-
eral reddish-brownish papules, some of which pre-
senting a characteristic centrally adherent micaceous 
scale (arrows).

FIGURE 19.3 Histopathology of pityriasis lichen-
oides chronica: perivascular chronic inflammatory 
cell infiltrate in the superficial dermis, focal disap-
pearance of the dermal-epidermal interface, focal 
parakeratosis, acanthosis, lymphocytic exocytosis, 
and some extravasated erythrocytes (H&E ×100).
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of PLEVA and may help in the differential diag-
nosis from other similar skin eruptions, mainly 
including chickenpox, arthropod bites, leukocy-
toclastic vasculitis, and, particularly, lympho-
matoid papulosis in its early and late stages.1–3,7 
In a dermatoscopic study of eight cases of lym-
phomatoid papulosis, the initial inflammatory 
papules were characterized by a vascular pat-
tern of tortuous irregular vessels, surrounded 
by white structureless areas, radiating from the 
center to the periphery of the lesion. As the dis-
ease progressed to late necrotic lesions, such 
characteristic vascular pattern was detectable 

only at the periphery, while the center of the 
lesions showed a brown-gray structureless area.7

Regarding PLC, a retrospective analysis 
of eight patients8 found that orange-yellowish 
structureless areas, likely reflecting extrava-
sated erythrocytes and consequent hemosiderin 
degradation products, and nondotted vessels 
(including milky-red areas/globules, linear 
irregular and branching vessels), correspond-
ing to dilatation of superficial dermal vessels 
(Figure  19.7), were the most frequent derma-
toscopic findings being present in seven cases. 
Considering the specific pattern of nondotted 
vessels, linear irregular vessels, branching ves-
sels, and milky-red areas/globules were present 
in six, four, and two patients, respectively. Other 
observed dermatoscopic findings were focally 
distributed dotted vessels (present in five cases) 
and hypopigmented areas (evident in one patient 
only). The latter feature is probably more typi-
cal of late lesions, which often leave postinflam-
matory hypopigmentation.1–3 Dermatoscopy 
may assist in the clinical diagnosis of PLC and 
may facilitate its differentiation from other 
papulosquamous dermatoses, such as lichen 

FIGURE 19.5 Dermatoscopy of a papule of 
PLEVA: at higher magnification (×300), the vessels 
appear dilated and convoluted, with some of them 
showing a glomerular pattern or linear arrangement.

FIGURE 19.6 Histopathology of PLEVA: presence 
of dilation and engorgement of blood vessels and 
micro-hemorrhages in papillary dermis.

FIGURE 19.4 Dermatoscopy of a papule of 
PLEVA: presence of a central amorphous brownish 
structure surrounded by a well-defined ring of vas-
cular structures configuring a targetoid appearance 
(×20).
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planus, distinguished by the presence of whit-
ish crossing lines (Wickham striae); pityriasis 
rosea, which often shows peripheral scales and 
focally distributed dotted vessels on a yellowish 
background;9 and guttate psoriasis. The latter 
typically shows a distinct monomorphic picture 
quite similar to that commonly found in plaque 
psoriasis,8,10–11 with dotted vessels distributed 
in a diffuse pattern (Figure  19.8). Besides the 
above-mentioned disorders, in some instances 
PLC must be differentiated from the mature 
stage of lymphomatoid papulosis, as described 
earlier.

In conclusion, dermatoscopy may improve 
the clinical diagnosis of both PLEVA and PLC 
and also may be useful for the differential diag-
nosis with other clinically similar dermatoses 
and between themselves. In fact, although both 
PLEVA and PLC belong to the same spectrum 
of disease, they present different dermato-
scopic features due to their different underly-
ing histological findings.
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20 Inflammatory diseases
Granulomatous skin disorders and 
Wolf’s isotopic response lesions

Francisco Vázquez-López, Celia Gómez de 
Castro, and Noemi Eiris-Salvado

GRANULOMATOUS SKIN DISORDERS

definition

The term granulomatous skin disorders (GSDs) 
encompasses a variety of infectious and nonin-
fectious conditions characterized by an inflam-
matory granulomatous infiltrate. They differ in 
their pathogenesis as well as in their clinical and 
histopathologic presentation.

epidemiology/etiopAthogenesis

The prevalence of GSDs is unknown. 
Granulomatous reactions develop as a chronic 
immune response to an immunogenic agent that 
cannot be eliminated or is only slowly degraded 
by the immune system. The inciting antigen can 
be infectious and noninfectious.

clinicAl presentAtion/diAgnosis

The clinical spectrum of GSDs is various, includ-
ing cutaneous sarcoidosis (CS), lupus vulgaris 
(LV), cutaneous leishmaniasis (CL), granuloma-
tous rosacea (GR), granuloma annulare (GA), or 
necrobiosis lipoidica (NL). The diagnosis is gen-
erally histopathological: GSDs are characterized 
by an inflammatory infiltrate with epithelioid or 
giant cells. An infiltrate may be considered gran-
ulomatous if it consists of at least 50% of histio-
cytes/macrophages (Figure 20.1).

dermAtoscopy/videodermAtoscopy feAtures

Dermatoscopic semiology of GSDs is based 
on recognition of the morphology, color, and 

arrangement of different vascular, nonvascular, 
and follicular structures such as yellow patches 
(YPs), arboriform or short linear and dotted 
vessels, milia-like cysts, and follicular plugs. 
Different dermatoscopic findings have been 
reported for CS, LV, CL, GR, GA, and NL.1–12

The translucent, round/oval orange YPs rep-
resent the main dermatoscopic finding13 of GSDs 
(Figures 20.2–20.5): although not predictive for 
a specific disease, it is highly suggestive of an 
underlying dermal granuloma. YPs may appear 
as individual, granular, yellowish nodules 
(“grains of sand”) (Figure  20.3) or yellowish-
brown, homogeneous discoloration (“apple-
jelly” sign) (Figure  20.4). Linear or branching 
vessels are common additional dermatoscopic 
findings that may obscure YPs. In such cases, 
blanching the lesions (with diascopy or contact 
dermatoscopy) improves their recognition. In 
the authors’ experience, diascopy may reveal a 

FIGURE 20.1 Histopathology of a noninfectious 
granulomatous skin disorder (sarcoidal skin lesion 
with nude dermal granulomas).
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similar pattern despite being without magnifi-
cation.12 The dermatoscopic detection of YPs is 
suggestive of the diagnosis of a GSD. However, 
a biopsy should be performed to confirm it and 
to differentiate among different GSDs.

Arborizing linear vessels are a constant find-
ing in NL but are rare in GA and CS. At derma-
toscopy, NL is typified by a prominent network 
of branching arborizing vessels within a yellow 
background color either alone or in combina-
tion with white or red areas6–8 (Figure  20.6). 
Ulcerations and yellow crusts represent the 
most common additional features.8 GA shows 
heterogeneous dermatoscopic findings. Vessels 
of GA are generally dotted or short linear and 
rarely linear arborizing. The background color 

(a)

 

(b)

FIGURE 20.5 Dermatoscopy of a granulomatous skin disorder. (a) Yellow patches may be obscured by 
vessels if they are prominent. (b) Blanching them with diascopy is necessary for revealing yellow patches in 
deeply red lesions (×10).

FIGURE 20.2 Dermatoscopy of a granulomatous 
skin lesion showing yellow patches (translucent, 
round/oval orange-yellowish areas) (×10).

FIGURE 20.3 Dermatoscopy of granular (“grains 
of sand”) yellow patches, which may appear in dif-
ferent granulomatous skin disorders (×10).

FIGURE 20.4 Dermatoscopy of homogeneous yel-
low patches (“apple-jelly” sign), which may appear in 
different granulomatous skin disorders (×10).
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varies from white to red. CL may show a wider 
range of changes (including follicular plugs, 
“yellow tears,” hyperkeratosis, erosion/ulcer-
ation, “white starburst-like pattern,” salmon-
colored ovoid structures) and variable vessels 
(comma-shaped, linear, dotted, polymorphous, 
hairpin, arborizing, corkscrew, and glomerular-
like vessels).9–11 It has been suggested that in 
geographical areas in which CL is common, 
dermatoscopy may be a useful, practical, and 
noninvasive diagnostic tool.11 Dermatoscopy 
may be useful for discriminating between 
lichenoid sarcoidosis and lichen planus, by 
revealing the YPs of the former (Figure 20.7) in 
contrast to the pathognomonic white Wickham 
striae of the latter13–14 (Figure 20.8).

Finally, dermatoscopy may be useful for the 
monitoring of some GSD. For example, it may 

(a)

 

(b)

FIGURE 20.7 (a) Lichenoid sarcoidosis of the trunk. (b) Dermatoscopy showing the presence of yellow 
patches and the absence of Wickham striae (×10).

(a)

 

(b)

FIGURE 20.6 (a) Typical lesions of necrobiosis lipoidica on a leg. (b) Dermatoscopy showing the presence 
of arborizing vessels within yellow patches (×10).

FIGURE 20.8 Dermatoscopy of lichen planus: pres-
ence of the pathognomonic Wickham striae (×10).
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reveal small, scarcely evident erosions in NL, 
which may herald deterioration of the disease 
(i.e., the development of clinically apparent 
ulceration).8

WOLF’S ISOTOPIC 
RESPONSE LESIONS

definition

The development of an unrelated (secondary) 
cutaneous disorder over the exact site of a previ-
ous (primary) healed skin disease is known as 
Wolf’s isotopic response (WIR).12,15–16

epidemiology/etiopAthogenesis

WIR is frequently, but not exclusively, post-
herpetic. Post-herpetic WIR, which is mainly 
secondary to varicella-zoster virus infection, is 
often underdiagnosed due to its rarity and the 
broad spectrum of clinical and histopathologi-
cal presentations. Among them, granulomatous 
reactions are the most frequent (tuberculoid, 
sarcoidal, unclassified granulomatous dermati-
tis or granuloma annulare).16

The pathological mechanisms of WIR are 
still unknown, although local neuro-immune 
alterations, delayed-type hypersensitivity reac-
tion, and immune dysfunction (usually related 

to hematological malignancy or immuno-
suppressive therapy) might contribute to its 
development.12

clinicAl presentAtion/diAgnosis

WIR is rare and may be easily misdiagnosed. A 
precise history denoting a previous and different 
disorder on the same area of WIR can lead the 
dermatologist to suspect it.

dermAtoscopy/videodermAtoscopy feAtures

Dermatoscopy can be applied for differentiating 
between the various skin diseases causing WIR, 
by revealing differential dermatoscopic patterns 
(Table 20.1).12 It should be noted that dermato-
scopic findings may be specific or “unspecific.” 
Unspecific features may be rendered valuable 
when coupled with certain other clinical and 
dermatoscopic criteria, forming a set of features 
that leads to either a single diagnosis or a nar-
rowed list of differential diagnoses. Evaluation 
of positive and negative findings (e.g., presence/
absence of YPs, Wickham striae, rainbow pat-
tern, etc.) improves the clinical interpretation of 
WIR lesions. Dermatoscopic detection in these 
lesions of granular or homogeneous YPs with 
a variable hue (orange, whitish, brown) is con-
sidered suggestive of a granulomatous etiology 

TABLE 20.1
Differential dermatoscopic patterns in post-herpetic WIR lesions

Secondary isotopic skin disease 
Inflammatory dermatoses

Dermatoscopic pattern

Sarcoidosis Orange-yellowish areas, linear vessels

Granuloma annulare Variable (vessels and background color)

Lichen planus Wickham striae, mixed vessels

Psoriasis Dotted vessels with regular distribution

Lichen sclerosus et atrophicus White areas, keratotic plugs

Rosacea Polygonal vessels

Malignant tumors

Kaposi’s sarcoma “Rainbow pattern,” red-blue lacunar areas, 
purple-brownish areas

Basal cell carcinoma Arborizing vessels, leaf-like areas, large 
blue-gray ovoid nests, multiple blue-gray 
globules, spoke wheel areas, ulceration

Other (breast cancer, angiosarcoma) Variable

Infections (bacterial, fungal, viral) Variable
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(Figure 20.9); recognition of other characteris-
tic features (e.g., Wickham striae) may orientate 
the clinician toward another diagnosis, such as 
lichen planus.
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FIGURE 20.9 (a) Post-herpetic Wolf’s isotopic response of the right leg. (b) Dermatoscopy showing the 
presence of yellow patches (×10).
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21 Nonpigmented skin lesions
Clear cell acanthoma

Francesco Lacarrubba, Federica 
Dall’Oglio, and Giuseppe Micali

DEFINITION

Clear cell acanthoma (CCA) is a usually soli-
tary benign epidermal tumor first described by 
Degos in 1962.1

EPIDEMIOLOGY/ETIOPATHOGENESIS

The mean age of onset is about 52 years, with 
equal frequency in men and women.2–5 CCA 
occurs frequently on the lower extremities, but 
other anatomic sites (trunk, upper extremities) 
have been reported. Multiple lesions (from 2 to 
400) are rarely encountered; the rate between 
solitary and multiple CCA is estimated to be 
1:9–1:15.2–6 Ichthyosis and varicose veins are the 
most frequent associated findings. The etiology 
is not well understood. Although some authors 
suggest that the lesion may represent a benign 
epithelial neoplasm, others consider the disease 
as a localized reactive inflammatory dermatosis 
(pseudotumor).2–5

CLINICAL PRESENTATION/DIAGNOSIS

CCA clinically appears as a dome-shaped, 
sharply circumscribed, reddish papule, variable 
in size from 5–20 mm. A peripheral scaling col-
larette is characteristic but not always present 
(Figures 21.1 and 21.2).

The differential diagnosis of single and/or 
multiple CCA includes several conditions, such 
as histiocytomas, seborrheic keratoses, basal cell 
carcinomas, pyogenic granulomas, syringomas, 
hidradenomas, leiomyomas, fibromas, perifol-
liculomas, disseminated granuloma annulare, 
lichen planus, and sarcoidosis. The diagnosis of 
CCA is usually confirmed by histologic exami-
nation, showing acanthosis, papillomatosis, and 

a sharply demarcated epidermal proliferation 
of keratinocytes with a clear and slightly larger 
cytoplasm, with a positive periodic acid–Schiff 
(PAS) stain. In the superficial dermis, enlarged 
capillaries in the papillae are evident.

DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

In 2001 Blum and colleagues, reporting a single 
case of CCA, first described a characteristic 
dermatoscopic vascular pattern at ×20 magnifi-
cation, consisting of “partly homogeneous, sym-
metrically or bunch-like arranged, pinpoint-like 
capillaries.”7 Although the authors stated that a 
similar pattern could also be seen in psoriatic 
plaques after removal of the scales, they con-
cluded that dermatoscopy might be helpful to 
differentiate CCA from other skin tumors.7

Bugatti and colleagues reported six cases of 
CCA characterized by this psoriasis-like vas-
cular finding on dermatoscopy.8 They observed 
that the dotted vessels were regularly distrib-
uted in a reticular array; they also detected the 
presence of a squamous surface with translucid 
collarette as an additional characteristic finding. 
The authors concluded that the psoriasis-like 
pattern of CCA would appear to provide further 
evidence of a neoangiogenetic inflammatory 
process rather than a neoplastic one for CCA 
formation.8

Zalaudek and colleagues stated that derma-
toscopic features of CCA are different from 
those of psoriasis9 as, in their experience, in 
CCA the dotted vessels are linearly arranged 
as pearls on a line, whereas in psoriasis they 
are homogeneously and regularly distributed 
throughout the entire lesion. Therefore, in 
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their opinion, these pearl-like vessels repre-
sent a peculiar pattern of CCA.9

In the same year the authors of this chapter 
studied the dermatoscopic pattern of multiple 
CCAs in a single patient,10 with all of them 

showing the same pattern, that is, symmetrical 
and homogeneous pinpoint-like vascular struc-
tures throughout the entire lesion. The pearl-
like vessels’ disposition, at least in a portion of 
each lesion, was always present (Figure  21.3), 
while the presence of a net-like pattern was a 
frequent but not constant finding (Figure 21.4). 
At higher magnification (×200) each vascular 
structure appeared to have a bush-like aspect 
(Figure 21.5).

The dermatoscopic pattern of CCA, which 
has been successively confirmed by other 
reports,11–13 corresponds to the histologic aspect 
of regularly elongated rete ridges and enlarged 
capillaries in the dermal papillae (Figure 21.6).
For this reason, it resembles that of psoriasis and, 
possibly, of other psoriasiform disorders (such 
as pityriasis rubra pilaris and some variants of 
contact dermatitis) characterized by epidermal 
proliferation and dermal capillaries dilatation, 

FIGURE 21.1 Multiple clear cell acanthomas of the 
legs (arrows).

FIGURE 21.2 Close-up clinical view of a clear cell 
acanthoma: reddish, sharply circumscribed papule 
with a peripheral scaling collarette.

(a)

(b)

FIGURES 21.3 (a–b) Dermatoscopy of clear cell 
acanthomas: symmetrical and homogeneous pin-
point-like vascular structures with a pearl-like dis-
position (×30).
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thus implying the need for additional diagnos-
tic criteria. Differential diagnosis from psoriasis 
is particularly relevant in the case of multiple 

CCAs. Other cutaneous conditions, such as 
warts, actinic and seborrheic keratoses, Bowen’s 
disease, squamous cell carcinoma, hypopig-
mented Spitz nevus, melanoma, and melanoma 
metastasis may sometimes show pinpoint-like 
vessels. In these instances, however, a correct 
evaluation of anamnestic and clinical features 
along with additional dermatoscopic features 
will help to address the correct diagnosis.

In conclusion, dermatoscopy may improve 
the clinical diagnosis of single or multiple 
CCAs, ruling out clinically similar disorders 
that do not show the same features of CCA.
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22 Nonpigmented skin lesions
Pyogenic granuloma

Pedro Zaballos Diego

DEFINITION

Pyogenic granuloma (PG) is a relatively com-
mon benign vascular lesion of the skin and 
mucous membranes. This misnamed entity 
is neither infectious nor granulomatous, and 
therefore some authors prefer the term lobular 
capillary hemangioma to describe these lesions 
because of the histologic findings.

EPIDEMIOLOGY/ETIOPATHOGENESIS

PG is relatively common, and it is especially 
frequent in children and young adults.1–3 It rep-
resents 0.5% of all skin nodules in children.4 
The exact etiopathogenesis of this condition is 
unknown. It has been thought to be a reactive 
hyperproliferative vascular response to a variety 
of stimuli, such as infective organisms, penetrat-
ing injury, hormonal factors, and retinoid therapy. 
PG usually develops at the site of a preexisting 
injury, where it evolves rapidly over a period of 
weeks to a maximum size and then shrinks in a 
fibroma that can regress within a few months. A 
few reports of lesions developing in a preexisting 
nevus flammeus or spider angioma exist.

CLINICAL PRESENTATION/DIAGNOSIS

The typical lesion appears as a papule or pol-
ypoid lesion with a glistening surface, which 
bleeds easily. Sites of predilection include the 
gingiva, lips, face, mucosa of the nose, and the 
extremities (mainly the fingers). PG with satel-
litosis, a subcutaneous subtype, an intravenous 
subtype, and a disseminated variant have been 
described. The gingival lesion developed during 
pregnancy and known as epulis gravidorum is 
considered a variant of this tumor.

Although the clinical diagnosis of PG is 
rather easy, in some instances the differentiation 

from other benign and malignant tumors, 
such as amelanotic melanoma, is difficult 
to determine. In 38% of one case series,5 the 
clinical diagnosis of PG proved to be wrong. 
Misdiagnoses documented in medical literature 
mainly include keratoacanthoma, squamous 
cell carcinoma, basal cell carcinoma, inflamed 
seborrhoeic keratosis, common warts, melano-
cytic nevus, Spitz nevus, amelanotic melanoma, 
metastasic carcinoma, Kaposi’s sarcoma, and 
true hemangiomas.1–6

The histopathologic findings in all variants 
of PG are similar. Early lesions resemble granu-
lation tissue that consists of numerous capillar-
ies and venules with plump endothelial cells 
arrayed radially toward the skin surface (usu-
ally eroded, ulcerated, and covered with scabs) 
amid an edematous stroma containing a mixed 
inflammatory infiltrate. The matured polypoid 
lesion exhibits a fibromyxoid stroma separat-
ing the lesion into a lobular pattern. Each lob-
ule is composed of aggregations of capillaries 
and venules with plump endothelial cells. In 
this stage, reepithelialization of the surface and 
a peripheral collarette of hyperplastic adnexal 
epithelium may be noted, with less inflamma-
tory infiltrate. Older lesions tend to organize 
and, in time, PG resolves into fibroma.1–4

DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

Dermatoscopy may be helpful in the recognition 
of PG.7–9 The results of one study of 122 PGs 
reveal that five structures are basically associ-
ated with this lesion: a reddish homogeneous 
area (RHA), white collarette (WC), “white rail 
lines ” (WRL) that intersect the lesion, vascular 
structures (VS), and ulceration.9
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The RHA is a homogeneous zone, whose 
color varies from completely red to red with 
whitish zones, which is present in the major-
ity of the lesion and histologically corresponds 
to the presence of numerous small capillaries 
or proliferating vessels that are set in a myxoid 
stroma (Figures  22.1–22.7). RHA exhibited a 
high sensitivity for PG (96.7%) but low speci-
ficity because it is commonly found in other 
tumors, especially in amelanotic melanomas 
(Figure 22.8).9

The WC is a ring-shaped or arquate squa-
mous structure that is usually located at the 
periphery of the lesion and corresponds to the 
hyperplastic adnexal epithelium that partially or 

totally embraces the lesion at the periphery of 
most PGs (Figures  22.1–22.3, 22.5, and 22.7). 
WC demonstrated to be the most specific struc-
ture for PG, with 90.7% specificity, although 
it may be also observed in clear cell acantho-
mas, basal cell carcinomas, Kaposi’s sarcomas, 
solitary angiokeratomas, and even amelanotic 
melanomas.9

The WRLs are defined as whitish streaks or 
bands that intersect the PG and histologically 
correspond to the fibrous septa that surround 
the capillary tufts or lobules in more advanced 
cases (Figures 22.1 and 22.4). WRLs exhibit a 

FIGURE 22.1 Dermatoscopy of pyogenic granu-
loma: reddish homogeneous area with white rail lines 
that intersect the lesion surrounded by a white col-
larette. Superficial scales can also be observed (×10).

FIGURE 22.3 Dermatoscopy of pyogenic granu-
loma located on the upper lip: reddish homogeneous 
area surrounded by a white collarette (×10).

FIGURE 22.2 Dermatoscopy of pyogenic granu-
loma: reddish homogeneous area surrounded by a 
white collarette. Scales and ulceration can also be 
observed (×10).

FIGURE 22.4 Dermatoscopy of pyogenic granu-
loma: reddish homogeneous area and white rail lines 
that intersect the lesion. This is a pedunculated lesion 
and, in these cases, it is difficult to see the white col-
larette on polarized contact dermatoscopy. A scale in 
the left part of the lesion and an area of ulceration in 
the upper part can also be observed (×10).

K22458.indb   122 12/02/16   3:15 pm



123Nonpigmented Skin Lesions

good specificity (81.4%), but they can also be 
observed in dermatofibromas, basal cell carci-
nomas, melanomas, and other vascular tumors.9

Areas of ulceration (Figures 22.2, 22.4–22.7) 
and VS (Figures 22.5–22.7) have been detected 
in 45.9% and 45.1% of PGs, respectively, but 
both features exhibited low sensitivity and spec-
ificity. VS may be composed of different types 
of vessels: dotted vessels, hairpin vessels, tel-
angiectasias, linear-irregular vessels, and poly-
morphous atypical vessels.9

None of the dermatoscopic structures evalu-
ated in the study demonstrated to be 100% specific 
for PG as an isolated criterion.9 Consequently, 
seven exclusive patterns were made up from the 
combination of RHA, WC, WRL, and VS to find 
a possible specific pattern associated with PG. 
Three patterns (RHA+WC+WRL, RHA+WC, 
and RHA+WC+WRL+VS) were not found in 
any amelanotic/hypomelanotic melanomas; 
however, melanomas with all of these structures 
as an isolated criterion may be found, so a mela-
noma could theoretically display these patterns.9

In conclusion, dermatoscopy has been 
shown to be a useful tool to evaluate PG, but 

FIGURE 22.5 Dermatoscopy of pyogenic granu-
loma: reddish homogeneous area surrounded by a 
white collarette; several vascular structures can also 
be observed. In these cases, it is mandatory to remove 
the lesions to avoid misdiagnosing an amelanotic 
melanoma (×10).

FIGURE 22.7 Dermatoscopy of pyogenic granu-
loma: reddish homogeneous area with vascular struc-
tures and ulceration surrounded by a white collarette 
(×10).

FIGURE 22.6 Dermatoscopy of pyogenic granu-
loma: central area of ulceration and polymorphous/
atypical vessels (linear irregular, hairpin, and glo-
merular vessels). The lesion should be excised to 
avoid misdiagnosing an amelanotic melanoma (×10).

FIGURE 22.8 Dermatoscopy of amelanotic mela-
noma previously clinically diagnosed as PG: reddish 
homogeneous area, polymorphous/atypical vessels, 
white lines that do not intersect the lesion (chrysalis), 
and remnants of pigment can be observed (×10).
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it is advisable to remove PGs to perform a his-
topathologic evaluation as they continue to be 
a dangerous simulator of amelanotic melanoma 
by clinical and dermatoscopic examination 
(Figure 22.8).
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23 Nonpigmented skin lesions
Angiokeratoma

Anna Elisa Verzì, Francesco Lacarrubba, and Giuseppe Micali

DEFINITION

Angiokeratoma is a benign hyperkeratotic vas-
cular proliferation.

EPIDEMIOLOGY/ETIOPATHOGENESIS

The prevalence of angiokeratomas, which are 
more frequent in men, is estimated to be approx-
imately 0.16% among the general population.1 
The exact etiology is unknown; pregnancy, chil-
blains, trauma, and tissue asphyxia are hypoth-
esized as causal factors. Congenital cases have 
been reported.2

CLINICAL PRESENTATION/DIAGNOSIS

Clinically, angiokeratoma appears as a soli-
tary or multiple deep red to blue-black hyper-
keratotic papule with a diameter ranging from 
2–10 mm (Figures  23.1a and 23.2a). It is usu-
ally asymptomatic, although some patients may 
report mild to moderate pain and bleeding fol-
lowing irritation or trauma. Five clinical vari-
ants are recognized: angiokeratoma corporis 
diffusum, localized over the trunk and proximal 
extremities and associated with Fabry’s disease; 
angiokeratoma of Mibelli, usually on the hands 
and feet; angiokeratoma of Fordyce, limited 
to the scrotum; angiokeratoma circumscrip-
tum, which appears at birth in a unilaterally 
zosteriform shape and may later become large 
and warty; and solitary and multiple angio-
keratomas, the most common variant, similar to 
Mibelli type, localized on the whole body but 
more frequently on the lower extremities.2–3

Histologically, angiokeratoma shows dilated 
subepidermal congested vessels and large 
lacunae in the papillary dermis containing 

erythrocytes or thrombi. The epidermis shows 
acanthosis, papillomatosis, and hyperkeratosis; 
there is no involvement of the deep dermis and 
hypodermis.2.4–5

DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

Dermatoscopic features of angiokeratoma are 
represented by a spectrum of signs including 
red lacunae, dark lacunae, whitish veil, ery-
thema, and hemorrhagic crusts (Figures 23.1b, 
23.2b).1,4–6 Red lacunae appear as sharply ovoid/
roundish red or red-blue structures correspond-
ing to wide dilated vascular spaces located in the 
upper or middle dermis. Dark lacunae are the 
most peculiar features; they appear as sharply 
ovoid/round dark blue to black areas and repre-
sent dilated vascular spaces in the upper dermis 
partially or completely thrombosed. Whitish 
veil refers to an ill-defined structureless area 
with an overlying whitish “ground-glass” film 
due to hyperkeratosis and acanthosis. Erythema 
and peripheral erythema, due to inflammation 
and erythrocyte extravasation, appear as pink-
ish homogeneous areas. Finally, hemorrhagic 
crusts correspond to occasional bleeding by 
trauma.1,6 Three main dermatoscopic patterns of 
angiokeratomas have been described: pattern 1, 
the most frequently observed, consists of dark 
lacunae and whitish veil; pattern 2 shows dark 
lacunae, whitish veil, and peripheral erythema; 
pattern 3 includes dark lacunae, whitish veil, 
and hemorrhagic crusts.1

Dermatoscopy may be useful for the differ-
ential diagnosis of angiokeratoma with a variety 
of skin tumors that may appear clinically simi-
lar, such as melanocytic nevi, Spitz-Reed nevi, 
malignant melanomas, pigmented basal cell 
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carcinomas, seborrheic keratoses, dermatofibro-
mas, and other vascular lesions including hem-
angiomas and pyogenic granulomas.
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(b)

FIGURE 23.1 Solitary angiokeratoma. (a) Clinical aspect. (b) Dermatoscopy showing red lacunae and whit-
ish veil (×10).

(a)

 

(b)

FIGURE 23.2 Angiokeratomas of the scrotum. (a) Clinical aspect. (b) Dermatoscopy showing red lacunae 
and whitish veil (×20).
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24 Nonpigmented skin lesions
Sebaceous hyperplasia

Pedro Zaballos Diego

DEFINITION

Sebaceous hyperplasia (SH) is the most com-
mon proliferative abnormality of the sebaceous 
glands.

EPIDEMIOLOGY/ETIOPATHOGENESIS

SHs begin to appear in the fifth or sixth decade 
of a person’s life and continue to appear into 
later life. However, premature or familial cases 
have been reported in which younger individu-
als are affected with multiple lesions, suggest-
ing a genetic predisposition. SH incidence 
significantly increases in transplant patients, 
particularly males following heart and renal 
transplantation, and this may be related to immu-
nosuppressive therapy. It has been reported in 
association with internal malignancy in the set-
ting of Muir-Torre syndrome. SH has no direct 
association with malignant degeneration and is 
not a cause of morbidity; therefore, it is often 
found incidentally upon examination.

CLINICAL PRESENTATION/DIAGNOSIS

Classically, SH appears as a whitish-yellow or 
skin-colored, soft papule that may vary in size 
from 2–10 mm. It may be umbilicated. Rarely 
reported variants include a giant form, a linear 
or zosteriform arrangement, a diffuse form, 
and a familial form. Lesions may occur indi-
vidually, in groups, or as a sheet of papules. 
Juxtaclavicular beaded lines are an additional 
variant characterized by closely placed pap-
ules arranged in parallel rows. SH most often 
presents on the face of older adults, particularly 
males. The forehead and cheeks are predomi-
nantly affected, and occasionally diffuse facial 
involvement occurs. Other less common sites 

include the mouth, nose, upper arms, chest, are-
ola, penis, and vulva.

Clinically, the primary entities that must 
be included in the differential diagnosis of SH 
are basal cell carcinoma, fibrous papule of the 
face, milia, molluscum contagiosum, and other 
adnexal tumors,1–2 and dermatoscopy may 
be useful as a noninvasive tool to distinguish 
between them, reducing unnecessary surgery.

DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

At dermatoscopy, SH shows a pattern composed 
of the presence of aggregated white-yellowish 
globules in the center of the lesions with a sur-
rounding crown of vessels (Figures 24.1–24.7).3–7 
The central aggregated white-yellowish structures 
or globules, showing a sharp difference from sur-
rounding skin, were defined by Bryden and col-
leagues3 as the “cumulus sign,” a descriptive sign, 
because these structures resemble the cumulus 
clouds. They histopathologically correspond to 
hyperplastic sebaceous glands. Bryden and col-
leagues3 and Oztas and colleagues5 observed 
these structures in 100% of SHs. These aggre-
gated yellowish globules are not limited solely 
to SH and may also be seen in some molluscum 
contagiosum, nevus sebaceous of Jadassohn, and 
sebaceous adenoma.7–9 Sometimes, the ostium of 
the gland is visible as a small crater or umbilica-
tion in the center of these yellowish structures. 
Oztas and colleagues5 named the association of 
the central umbilication surrounded by cumulus 
sign as “bonbon toffee sign” and found this pat-
tern in 80% of SHs (Figures 24.4 and 24.5). With 
regard to the vascular structures that can be found 
at the periphery of SHs, the most common ones 
are the “crown vessels” (Figures  24.1–24.6).3–7 
These vascular structures have been defined as 
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FIGURE 24.5 Dermatoscopy of sebaceous hyper-
plasia: the “bonbon toffee sign” and a peripheral 
crown of vessels (×10).

FIGURE 24.6 Dermatoscopy of large sebaceous 
hyperplasia: presence of aggregated white-yellowish 
globules and groups of orderly, bending, scarcely 
branching vessels located throughout the lesion (×10).

FIGURE 24.1 Dermatoscopy of sebaceous hyper-
plasia: aggregated white-yellowish globules in the 
center of the lesion (“cumulus sign”) with surround-
ing crown of vessels; brownish globular structures 
with ring-like appearance in the center of the lesion 
can also be observed (×10).

FIGURE 24.2 Typical dermatoscopic features of 
sebaceous hyperplasia (×10).

FIGURE 24.3 Typical dermatoscopic features of 
sebaceous hyperplasia (×10).

FIGURE 24.4 Dermatoscopy of sebaceous hyper-
plasia: the “bonbon toffee sign.” A peripheral crown 
of vessels, characteristic of this tumor, can be 
observed (×10).
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groups of orderly, bending, scarcely branching 
vessels located along the border of the lesion.10 

These vessels may extend toward the center but 
do not usually cross it. They are very common in 
SHs, although they may be present in some cases 
of molluscum contagiosum. Argenziano and col-
leagues10 and Oztas and colleagues5 found crown 
vessels in 83.3% and 86.7% of cases, respectively. 
Other vascular structures that can be observed are 
arborizing vessels in 16.7% of cases according to 
Argenziano’s team.10 SH is frequently clinically 
misdiagnosed as basal cell carcinoma, and arbo-
rizing telangiectasias are among the characteris-
tic criteria of this tumor. However, none of the 
other specific criteria of basal cell carcinoma11 
(blue globules; large, blue-gray, ovoid nests; leaf-
like areas; spoke-wheel structures; and ulcer-
ation) have been found in SH, and aggregated 
white-yellowish globules are not typical of basal 
cell carcinoma. Finally, brown dots and globules, 
some with a ring-like appearance and milia-like 
cysts, are less common features that can be seen 
in few SHs.
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FIGURE 24.7 Typical dermatoscopic features of 
sebaceous hyperplasia located on the penis (×10).
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25 Nonpigmented skin lesions
Xanthomatous lesions

Pietro Rubegni, Linda Tognetti, Filomena 
Mandato, and Michele Fimiani

DEFINITION

The term xanthomatous lesions encompasses a 
variety of cutaneous manifestations character-
ized by abnormal intracellular and dermal lipid 
deposition. They may be signs of different lipo-
protein disorders (e.g., familial or secondary 
dyslipidaemias) or arise without an underlying 
metabolic disease.

EPIDEMIOLOGY/ETIOPATHOGENESIS

Xanthomatous lesions are relatively common, 
but diffuse forms occur less frequently. Despite 
the large number of people who suffer from 
hyperlipidemia, only a minority will develop 
these lesions. They result from the permeation 
of circulating plasma lipoproteins through der-
mal capillary blood vessels followed by phago-
cytosis of the lipoproteins by macrophages, 
forming lipid-laden cells known as foam cells.

CLINICAL PRESENTATION/DIAGNOSIS

Xanthomatous lesions manifest as typically yel-
lowish, sometimes tending to orange or blue, 
macules (flat xanthomas), papules (eruptive 
xanthomas), nodules (tuberous xanthomas), or 
tendon infiltrations (tendon xanthomas).1 Their 
histology is characterized by accumulation of 
xanthomatous cells (macrophages) containing 
lipids responsible for their color. Sometimes 
they are idiopathic, but they are more commonly 
encountered in patients with internal diseases, 
especially in those with high cardiovascular 
risk.2 Since xanthomatous lesions often indi-
cate the concomitance of secondary or acquired 
hyperlipidemia, these patients should undergo a 

lipid profile analysis. In rare cases, they may be 
part of a complex syndrome (Table 25.1).3–6

Xanthelasms are the most frequent xan-
thomatous lesions. They present as yellowish 
papules, usually arranged symmetrically at the 
internal canthus of the eye, on the upper eyelids, 
and sometimes on the lower ones. If untreated, 
they may join up to form plaques that need to be 
removed to avoid ectropion.7–8 In about 50% of 
cases, xanthelasms are an indication of hyperli-
poproteinemia, usually hereditary hypercholes-
terolemia or dysbetalipoproteinemia. Tuberous 
xanthomas are hard, yellowish, slowly evolving 
nodules, often surrounded by an erythematous 
halo. They are generally located symmetrically 
in pressure regions (elbows, knees, and ankles) 
and are always associated with genetic (heredi-
tary dysbetalipoproteinemia or hypercholes-
terolemia), secondary (cirrhosis, diabetes, 
endocrine disorders, obesity, nephrotic syn-
drome), or iatrogenic (therapy with retinoids or 
estrogens) hyperlipoproteinemia. Eruptive pap-
ular xanthomas are small inflammatory-like 
papules that erupt on the elbows or knees and 
are sometimes itchy. Initially red, the papules 
veer to yellowish and may unite to form tuber-
ous/eruptive xanthomas.9 They are usually an 
indication of untreated diabetes, hyperestrogen-
ism, or alcoholism accompanied by high blood 
triglycerides, and may be associated with a vari-
ety of genetic hyperlipoproteinemia. Diffuse 
flat normolipidemic xanthomas are large yel-
lowish papular plaques with well-defined bor-
ders that occur on the face, trunk, neck, elbows, 
and folds (Figure  25.1a). They are not associ-
ated with dyslipidemia and may be idiopathic. 
However, in most cases they are associated with 
blood disorders (especially multiple myeloma, 
chronic myelomonocytic leukemia, and Sezary 
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syndrome), atopic dermatitis or Fordyce angio 
keratoma.10–11

Juvenile xanthogranuloma is the most fre-
quent non-Langerhans histiocytosis and consists 
of hard, yellow to orange papules or nodules 
with clear borders, usually on the face or neck 

(Figure  25.2a).12–14 It is more frequent in chil-
dren, although it may be also observed in adults. 
It may be isolated or eruptive, and micro (0.2–0.5 
cm) or macro (1–3 cm) nodular. The micronodu-
lar eruptive form (60% of cases) is occasionally 

TABLE 25.1
Syndromes associated with skin xanthomas

Syndrome Clinical symptoms and signs

Necrobiotic xanthoma Purplish inflammatory plaques and nodules with a xanthomatous central area 
(chest and periorbital) associated with paraproteinemia in 80% of cases; they 
may be associated with other hematological disorders but not dyslipidemia

Montgomery disseminated xanthoma Papular xanthomas of the skin (neck, folds, periorbital and perioral) and mucosa 
(pharynx, larynx) associated with diabetes insipidus in 30% of cases

Cerebrotendinous xanthomatosis Rare autosomal dominant hereditary disease characterized by xanthelasmas, 
tendon xanthomas, and tuberous xanthomas. Young patients also have mental 
retardation, progressive spasticity, cataracts, and high cardiovascular risk. The 
disorder is caused by diffuse deposition of cholesterol and cholestanol.

FIGURE 25.1 (a) Diffuse flat normolipidemic xan-
thomas. (b) Dermatoscopic examination showing 
pale yellow deposits.

(a)

(b)

FIGURE 25.2 (a) Juvenile xanthogranuloma. 
(b) Dermatoscopy showing an orange-yellow back-
ground with “clouds” of paler yellow deposits; 
branched and linear vessels running from the periph-
ery to the centre of the lesions are also visible.

(a)

(b)
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associated with eye involvement, neurofibro-
matosis, or juvenile chronic myeloid leukemia, 
whereas the macronodular form may indicate 
liver or kidney distress. Xanthogranulomas are 
not associated with dyslipidemias, unlike many 
other xanthomatous lesions.

Reticulohistiocytoma, also known as solitary 
epithelioid histiocytoma, is a localized benign 
form of histiocytosis that generally occurs in 
young adults or middle-aged people. It presents 
as an asymptomatic, reddish, dermal nodule 
that may spontaneously resolve over a period of 
months to years (Figure 25.3a).

Finally, the term xanthomization indicates 
a gradual process of accumulation of lipids in 
tumoral lesions such as histiocytomas or inflam-
matory sequelae such as lipid necrobiosis, for-
eign body reaction, histiocytosis X, erythema 
elevatum diutinum, and leprosy scars.

DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

Generally, xanthomatous lesions show simi-
lar patterns by dermatoscope.15 Typical find-
ings include a yellowish background that may 
vary from pale yellow to orange (Figures 25.1b, 
25.2b, 25.3b, and 25.4), and vessels (linear 
branched, in most cases) disposed at the periph-
ery.15–16 During dermatoscopic examination, 
undue pressure of the dermatoscope on the skin 
may limit blood flow to the lesion and prevent 
observation of the vascular component.17–18 
Apart from these two features, xanthomas have 
no other specific dermatoscopic characteristics, 
though some lesions may show other details.

Juvenile xanthogranuloma is characterized 
by a homogeneous background with various 
shades of yellow and orange (sign of the setting 
sun, expression of the presence of xanthoma-
tous histiocytes).15 Palmer and colleagues also 
described “clouds” of pale yellow deposits.16 

When minimal pressure is exerted on the derma-
toscope, branched linear17 or isolated dotted ves-
sels,15 running from the periphery to the center 
of the lesions, can be observed (Figure 25.2b).

Reticulohistiocytoma usually shows a yellow-
ish background, or a uniformly yellow central 
area and a pink-orange color in the periphery. 
Light-brown globules15 or “clouds of paler yellow 
deposits”18 can be present, along with branched18 
vessels located at the periphery of the lesion 
(Figure  25.4). Brownish globules correspond to 
dots of hemosiderin in the upper dermis.15 In 
many cases, reticulohistiocytoma shows aspects 

FIGURE 25.4 Dermatoscopy of xanthelasms 
revealing only a yellow background.

FIGURE 25.3 (a) Solitary rethiculohistiocytoma. 
(b) Dermatoscopy revealing branched and linear ves-
sels predominantly at the periphery of the lesion on 
an orange-yellow background.

(a)

(b)
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similar to the juvenile xanthogranuloma, such as 
the sign of the setting sun;19 hence the differential 
diagnosis is usually difficult. Notably, three dif-
ferent reticulohistiocytoma patterns (brown retic-
ular structures, central white scar-like patches, 
and the “setting-sun” pattern) were described in 
the same patient with multicentric reticulohistio-
cytosis.20 In addition, a new dermatoscopic fea-
ture, characterized by central white-grayish area 
and white-pinkish streaks situated at the periph-
ery, without dilated vessels, has been reported by 
de Oliveira and colleagues.21

Xanthomized dermatofibroma often reveal, 
along with the omogeneous yellow pat-
tern due to dermal xanthomatous deposits, a 
peripheral delicate pigment network (which is 
usually seen in typical dermatofibromas), cor-
responding to hyperplastic epidermis with basal 
hyperpigmentation.15,22

Xanthomatous lesions should be differenti-
ated from a number of cutaneous neoformations 

that sometimes show a yellowish background, 
or yellow structures, when observed under the 
dermatoscope. Sebaceous hyperplasia is usually 
characterized by yellow lobular-like structures 
or aggregated yellow globules.23 However, these 
features are not specific, as they can be observed 
in nevus sebaceous of Jadassohn (Figure  25.5a) 
and sebaceous adenoma (Muir-Torre syndrome) 
as well. In those cases, yellow lobules correspond 
to dermal conglomerations of sebaceous glands. 
Spitz nevus can show a diffuse yellowish pig-
mented network (Figure 25.5b), while balloon cell 
nevus, as reported by Cinotti and colleagues, may 
present yellow globules and overlapping structure-
less brown areas.24 Bowen’s disease lesion also can 
reveal a yellowish opaque surface due to relevant 
keratinization (Figure  25.5c).25 A considerable 
number of basal cell carcinomas demonstrate yel-
lowish structures, including milia-like cystis and 
yellow globules (8% and 42%, respectively, of the 
case study analyzed by Bellucci et al.).26 Finally, 

 

 

FIGURE 25.5 Dermatoscopy of sebaceous nevus (a), Spitz nevus (b), Bowen’s disease (c), and basal cell car-
cinoma (d). All these lesions reveal yellowish structures that resemble those observed in xanthomatous lesions.

(a) (c)

(b) (d)
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describing the dermatoscopic morphology of 
apocrine hidrocystomas, Zaballos and colleagues 
assessed the presence of a yellow homogeneous 
central area in 32% of cases.27
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26 Nonpigmented skin lesions
Porokeratosis

Pedro Zaballos Diego

DEFINITION

The term porokeratosis encompasses a variety 
of clonal disorders of keratinization character-
ized by marginate scaling lesions. Five clinical 
variants of porokeratosis are recognized: classic 
porokeratosis of Mibelli, disseminated superfi-
cial actinic porokeratosis (DSAP), porokeratosis 
palmaris et plantaris disseminata, linear poro-
keratosis, and punctate porokeratosis.1–3

EPIDEMIOLOGY/ETIOPATHOGENESIS

Porokeratoses are genetically heterogeneous 
disorders with several loci identified; however, 
most cases appear to be sporadic. The pathoge-
netic mechanisms still remain unknown. Several 
risk factors for the development of porokeratosis 
have been identified, including ultraviolet radia-
tion and immunosuppression.

CLINICAL PRESENTATION/DIAGNOSIS

Porokeratosis is clinically characterized by 
sharply demarcated, atrophic, annular lesions 
with a distinct keratotic edge corresponding 
histologically to the presence of the cornoid 
lamella, a thin column of tightly packed para-
keratotic cells within a keratin-filled epidermal 
invagination.

DSAP is the most common presentation, with 
many lesions of up to 10 mm, predominantly in 
sun-exposed sites in middle-aged individuals in 
their third or fourth decade of life, especially 
those with sun-sensitive skin. DSAP is three 
times more likely to develop in women than 
in men. The tendency to develop these lesions 
is inherited as an autosomical dominant trait. 
Multiple, annular, keratotic lesions that develop 
predominantly on the extensor surfaces of the 
legs and the arms characterize DSAP. The 

lesion begins as a 1- to 3-mm conical papule, 
reddish or brownish in color, that contains a 
keratotic plug that expands to a sharp, slightly 
raised, keratotic ring, producing a plaque of 10 
mm or more. The skin within the ring is usu-
ally somewhat atrophic and mildly reddened or 
hyperpigmented. In a few cases, the center of 
the area becomes inflamed, covered by thick 
hyperkeratosis, or even ulcerated and crusted. 
The lesions are usually asymptomatic but may 
itch slightly. There is a nonactinic form of dis-
seminated, superficial porokeratosis after organ 
transplantation, renal failure, HIV infection, or 
in association with other causes of immunosup-
pression that may have a generalized distribu-
tion of identical lesions, sparing the palms and 
the soles.1–3

The formation of squamous or basal cell car-
cinomas has been reported in all forms of poro-
keratosis, although the degree of premalignant 
potential is controversial.

DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

Dermatoscopy of porokeratosis reveals a whit-
ish annular structure called a “white track” 
located at the periphery of the lesion, with 
a brownish pigmentation on the inner side 
and with a double white track in some areas 
(Figures 26.1–26.7).4–7 The color of this annular 
structure could be yellowish or light brown in 
rare cases. This single or double white track is 
characteristic of porokeratosis and corresponds 
histopathologically to the cornoid lamella. The 
papillary dermis beneath the cornoid lamella 
contains a moderately dense, lymphocytic infil-
trate and dilated capillaries. Therefore, brown-
ish pigmentation on the inner side of the white 
track and a peripheral vascularization may be 

K22458.indb   137 12/02/16   3:17 pm



138 Dermatoscopy in Clinical Practice, Second Edition

observed. Liquefactive degeneration of the basal 
layer of the epithelium is sometimes present and 
occasionally provokes melanophagia, and, in 
these cases, some blue-gray coarse granules can 
be observed.

The white track demarcates a central, light-
whitish, homogeneous area with different kinds 
of vessels (red dots and globules, linear-irregular 
vessels, or telangiectasias) (Figures  26.1–26.5) 
that are more easily observed because of the 
presence of atrophic epithelium in the center of 
the porokeratosis.4–7 The epithelium toward the 
center may be of normal thickness or even acan-
thotic; because of this, in less common cases, an 

intense white homogeneous area or even a ver-
rucous surface can be observed (Figures 26.6–
26.7). Other uncommon structures that can be 
seen in the center of the porokeratosis are a 
delicate pigment network or brown globules, 
some of them with a ring-like appearance. 
The lesions of DSAP may be clinically inter-
preted as actinic keratoses or psoriatic plaques. 
Four essential dermatoscopic features can be 
observed in nonpigmented actinic keratosis 
that combine to produce the “strawberry” pat-
tern: erythema, revealing a marked, pink-to-red 
“pseudo network” surrounding the hair follicles; 
white-to-yellow surface scale; fine, linear-wavy 
vessels surrounding the hair follicles; and hair 

FIGURE 26.1 Dermatoscopy of porokeratosis: 
peripheral white track that demarcates a central, red-
whitish, homogeneous area with dotted vessels and 
scales (×10).

FIGURE 26.2 Dermatoscopy of porokeratosis: 
peripheral white-brownish track and a central, whit-
ish, homogeneous area; in some areas peripheral vas-
cular structures can also be observed (×10).

FIGURE 26.3 Dermatoscopy of porokeratosis: 
peripheral white track and a central, whitish, homo-
geneous area, with dotted vessels, red globules and a 
delicate pigment network (×10).

FIGURE 26.4 Dermatoscopy of porokeratosis: 
white track and a central area with dotted vessels and 
red globules (×10).
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follicle openings filled with yellowish keratotic 
plugs and/or surrounded by a white halo.8–9 The 
dermatoscopic pattern associated with pso-
riasis is composed of multiple, uniformly sized 
and distributed dotted vessels or red globules, 
together with a central surface scale.10–11
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FIGURE 26.5 Dermatoscopy of porokeratosis: 
peripheral white track with different kinds of vessels 
(×10).

FIGURE 26.7 Dermatoscopy of porokeratosis: ver-
rucous surface in the center of the lesion, correspond-
ing to acanthotic epidermis (×10).

FIGURE 26.6 Dermatoscopy of porokeratosis: 
peripheral white track with a central scaly surface 
(×10).
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27 Nonpigmented skin lesions
Apocrine hidrocystoma

Pedro Zaballos Diego

DEFINITION

Apocrine hidrocystoma (AH) is a benign, cystic 
proliferation of the apocrine secretory glands.

EPIDEMIOLOGY/ETIOPATHOGENESIS

AH is uncommon, showing an equal sex inci-
dence and arising most often in the middle aged. 
The pathogenesis is unknown. Possible causes 
include occlusion or blockage of the sweat ducts.

CLINICAL PRESENTATION/DIAGNOSIS

AH presents as an asymptomatic, intradermal, 
dome-shaped, translucent nodule with a smooth 
surface (Figures 27.1–27.2), and its color ranges 
from flesh-colored to blue-black (“hidrocystoma 
noir”).1 It is usually found on the head and neck, 
commonly affecting the periorbital area or 
cheeks. AH is most often solitary, but multiple 
lesions have also been documented sporadically 
or associated with the Schöpf-Schulz-Passarge 
syndrome, in which small lesions typically 
involve the margins of both eyelids. The clini-
cal diagnosis of AH is usually straightforward. 
However, because of its color, it may mimic 
pigmented basal cell carcinoma or melanocytic 
lesions, including melanoma.2 Histologically, 
AH is a large unilocular or multilocular dermal 
cystic space, usually without connection to the 
overlying epidermis, typically lined by a dou-
ble layer of epithelial cells, with the outer layer 
consisting of myoepithelial cells and inner layer 
consisting of tall columnar cells. “Decapitation” 
secretion, which is typical of apocrine glands, is 
usually present.1

DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

Dermatoscopy may be useful for the diagnosis 
of AH (Figures  27.3–27.7). A study revealed 
that the association of a homogeneous area that 
occupies the whole lesion with arborizing ves-
sels is the most common dermatoscopic pattern 
associated with AH, as it was identified in 15 of 
22 lesions (68.2% of cases).3 Other specific cri-
teria for melanocytic or nonmelanocytic tumors 
were absent.

The dermatoscopic color of the homogeneous 
area, which histopathologically corresponds to 
the large unilocular or multilocular cystic space 
situated within the dermis, varies from skin-
colored (31.8% of cases) to pink (4.5%), yellow 
(31.8%), gray (4.5%), or blue (22.7%).3 The cause 
of the blue coloration, which may be observed 
in clinically pigmented AH, is unknown. Some 
authors have related it to the presence of lipo-
fuscin, melanin, or iron in the cysts; others sug-
gest the hypothesis of the Tyndall phenomenon, 
as pigmented AH is generally associated with 
larger or multilocular cystic spaces.4 Bluish 
homogeneous pigmentation of the whole lesion 
can also be observed at dermatoscopy in blue 
nevus, nodular or metastatic melanoma, aneu-
rismal dermatofibroma, trichilemmal cyst, basal 
cell carcinoma, and rarely in some Spitz/Reed 
nevi.5

Arborizing vessels represent the most com-
mon vascular structures observed in AH (68.2%) 
followed by linear-irregular vessels (9.1%).3 
Arborizing vessels are defined as “in focus” 
telangiectasias with distinct tree-like ramifica-
tions and are generally associated with basal 
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cell carcinoma,6–7 although they also may be 
observed in other lesions, such as dermal nevi, 
sebaceous hyperplasias, pigmented poromas, 
xanthogranulomas, and leishmaniasis.8

Finally, chrysalis or shiny white streaks are 
found in 22.7% of AH.3 These white, linear 
structures only visible with polarized derma-
toscopy may be observed in melanomas, Spitz/
Reed nevi, dermatofibromas, and basal cell 
carcinomas,9 and their histological substrate is 
believed to be dermal fibrosis. Changes in the 

FIGURE 27.1 Apocrine hidrocystoma of the left 
periorbital area in a 48-year-old man.

FIGURE 27.3 Dermatoscopy of apocrine hidrocys-
toma: yellowish homogeneous area that occupies the 
entire lesion and small arborizing vessels (×10).

FIGURE 27.2 Apocrine hidrocystoma of the right 
lower eyelid in a 65-year-old man.

FIGURE 27.4 Dermatoscopy of apocrine hidro-
cystoma: skin-colored homogeneous area that occu-
pies the entire lesion and arborizing telangiectasias, 
which are indistinguishable from those found in 
basal cell carcinomas (×10).

FIGURE 27.5 Dermatoscopy of two lesions in a 
55-year-old man with multiple apocrine hidrocysto-
mas of the eyelids: the homogeneous area is yellow-
ish in the big one and white in the small one. Both of 
them have arborizing telangiectasias (×10).
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orientation of collagen fibers due to the pressure 
of the large dermal cysts could be an explana-
tion of this phenomenon.3
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FIGURE 27.6 Dermatoscopy of pigmented apo-
crine hidrocystoma (“hidrocystoma noir”): bluish 
homogeneous area that occupies the entire lesion and  
presence of chrysalis (×10).

FIGURE 27.7 Dermatoscopy of other two apocrine 
hidrocystomas of patient seen in Figure 27.5.
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28 Nonpigmented skin lesions
Bowen’s disease

Leonardo Bugatti and Giorgio Filosa

DEFINITION

Bowen’s disease (BD) is an intraepidermal (in 
situ) squamous cell carcinoma.

EPIDEMIOLOGY/ETIOPATHOGENESIS

BD predominantly affects older female patients, 
and in about three-quarters of the cases it is 
located on the lower limbs. Reported relevant 
etiological factors are irradiation (solar, photo-
chemiotherapy, radiotherapy), long-term arsenic 
exposure, and immunosuppression.

CLINICAL PRESENTATION/DIAGNOSIS

BD clinically presents as a slowly enlarging, 
sharply demarcated erythematous plaque with 
a crusting and scaling surface (Figure  28.1). 
Resemblance to psoriasis or dermatitis leads to 
a delay in the correct diagnosis. Lesions are usu-
ally solitary but may be multiple in 10%–20% of 
patients. Unusual sites or variants include sub-
ungual/periungual, palmar, genital, perineal, 
pigmented, and verrucous BD. Most studies 
suggest a risk of progression to invasive squa-
mous cell carcinoma of about 3%–20% for clas-
sic BD.1 Development of ulceration is usually a 
sign of invasive carcinoma. Histopathologically, 
BD is characterized by acanthotic epidermis 
and elongation and thickening of rete ridges, 
with convoluted and dilated papillary ves-
sels. Throughout the epidermis the cells lie in 
complete disorder resulting in a “windblown 
appearance.” Many cells are highly atypi-
cal, showing large hyperchromatic nuclei with 
conspicuous nucleoli and abundant cytoplasm. 
Another common feature is the presence of 

occasional individually atypical keratinized 
cells (Figure 28.2). The border between epider-
mis and dermis appears sharp and the basement 
membrane remains intact. The upper dermis 
shows a moderate amount of chronic inflamma-
tory infiltrate, which sometimes adopts a lichen-
oid distribution.

FIGURE 28.1 Bowen’s disease: sharply demar-
cated erythemato-desquamative plaque.

FIGURE 28.2 Histopathology picture of Bowen’s 
disease showing epidermal acanthosis with a number 
of highly atypical keratinocytes often with features 
of dyskeratosis (H&E, ×100).
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DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

Several dermatoscopic features of BD have been 
described (Table 28.1). The most characteristic 
and common findings are represented by a mul-
ticomponent global pattern (90%–100%), atypi-
cal vascular structures (86.6%–100%), and scaly 
surface (64.2%–90%).2–3

The evaluation of vascular pattern by der-
matoscopy, though not specific, has a diagnos-
tic significance in skin tumors.4–6 Kreusch has 
given a thorough morphological illustration of 
the vascular component of skin tumors, suggest-
ing an algorithm for the diagnosis.7 The recogni-
tion of distinctive vascular structures enhances 
the diagnostic range of dermatoscopy, espe-
cially when the classic pigmented structures are 
lacking, and guidelines have been established 
to assist in making the most appropriate man-
agement decision.8,9 In BD, vascular structures 
mainly consist of dotted vessels (50%) irregu-
larly distributed in clusters, although linear, 
arborizing, bushy, and hairpin-like vessels can 
be found (Figures 28.3-28.4). Dotted vessels his-
topathologically correlate with dilated tortuous 
capillaries of middle reticular dermis progress-
ing to the top of the papillae. Higher magnifica-
tion can disclose a distinctive type of vascular 
structures, namely “glomerular vessels,” charac-
terized by highly convoluted tortuous capillar-
ies mimicking the glomerular apparatus of the 
kidney (Figure 28.5). Some authors distinguish 
between dotted and glomerular vessels, since 
the latter are usually larger in size, often looped, 
and regularly arranged in a patchy distribution 
(Figures 28.6–28.7).3,10 Glomerular morphology 

has also been described for severe venous sta-
sis.11 A corona of glomerular and hairpin vessels 
has been described as a marker of hyperkera-
totic BD (Figure  28.8).12 It can be speculated 
that vascular morphology is consistent with 

TABLE 28.1
Dermatoscopic features of Bowen’s disease

• Multicomponent global pattern

• Atypical vascular structures (dotted/glomerular)

• Scaly surface

• Pseudonetwork

• Irregular, structureless, diffuse pigmentation

• Patchy distribution of small, brown globules

• Focal/multifocal hypopigmentation

• Blue-whitish veil

• Peppering/white areas

• Hemorrhages

FIGURE 28.3 Dermatoscopy of Bowen’s disease: 
brownish pseudonetwork, dotted and linear vascular 
structures (×10).

FIGURE 28.4 Dermatoscopy of Bowen’s disease: 
dotted vascular structures, scaly surface, hemor-
rhages (×10).

FIGURE 28.5 Dermatoscopy of Bowen’s disease: 
multicomponent global pattern, irregular diffuse 
structureless pigmentation, dotted (glomerular) vas-
cular pattern, and scaly surface (×10).
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a process of tumoral neoangiogenesis in BD. 
Videocapillaroscopic studies might better 
describe the vascular structures involved in BD 
and other cutaneous neoplasias.

Dotted vessels can commonly be found in 
melanocytic tumors, sometimes in seborrheic 
keratoses and other skin diseases, such as pso-
riasis, warts, clear cell acanthoma, and derma-
tofibroma. In most cases of psoriasis, red dotted 
globules are uniformly distributed over the 
entire surface, whereas dotted vessels in warts 
are distinctive for a pale halo of keratinization.11 
Dotted vessels in clear cell acanthoma are often 
arranged uniformly like pearls in a line with a 
psoriasiform appearance.13 In dermatofibromas, 
dotted vessels may be either centrally located 
or diffuse throughout the lesion together with 
other accompanying features, such as globular 
like-structures, a scar-like white patch, and a 
peripheral fine network.14 Dotted vessels are 
reported to be a frequent finding in amelanotic 
melanoma, especially in early thin lesions. In 
this case the concurrence of a whitish to pink-
ish veil and a small amount of residual light-
brown pigmentation may contribute to the 
diagnosis.15–19

The scaly surface represents another derma-
toscopic finding of BD. Degree of scaling may 
vary according to different factors, such as body 
location, environmental conditions, topical pre-
treatment, and type of lubricant used to mini-
mize surface reflection. The greater thickness 
of the corneal layer in acral skin gives rise to 
heavier scaling (Figure 28.9).20

FIGURE 28.7 Dermatoscopy of Bowen’s disease 
(magnified detail of Figure 28.6): tortuous capillaries 
with glomerular, hairpin, bushy morphology.

FIGURE 28.9 Dermatoscopy of Bowen’s disease: 
dotted vascular structures, scaly surface, hemor-
rhages (×10).

FIGURE 28.8 Dermatoscopy of a hyperkeratotic 
nodule of Bowen’s disease: corona of glomerular ves-
sels surrounding a central scaly plug (×10).

FIGURE 28.6 Dermatoscopy of Bowen’s disease: 
dotted vascular structures and multifocal hypopig-
mentation (×10).
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BD is generally scarcely pigmented, 
although pigmented structures can be detected, 
especially in the unusual form of heavily pig-
mented BD, such as the presence of pseudonet-
work (10%–35.7%), irregular structureless 
diffuse pigmentation (64.2%–80%), and small 
brown globules (64.2%–90%).2–3 The pig-
mented globules are usually smaller than those 
associated with melanocytic lesions and follow 
a regular patchy distribution over the lesion 
(Figure 28.10). A linear arrangement of brown 
and/or gray dots and/or coiled vessels has 
been described as a specific clue to pigmented 
BD.21 In heavily pigmented BD, pseudo-net-
work or reticular pigmentation, sometimes 
simulating atypical network or irregular 
flossy streaks, can be the only dermatoscopic 
criterion, lacking other well-expressed stan-
dard criteria (Figure  28.11).22–23 This should 
trigger the prompt removal of the lesion for 

dermopathologic examination. The false atypi-
cal pigmented network may be created by the 
thickening of the rete ridges due to deposits of 
melanin within the tumoral cells in the dermal 
papillae.24

Dermatoscopy has also been proposed as 
a valuable tool for monitoring of nonsurgical 
treatment of BD, where the disappearance of 
vascular structures may indicate adequate treat-
ment while the existence of such structures after 
treatment appears to be associated with persis-
tence of the disease (Figure 28.12).23

In conclusion, vascular structures (dotted 
vessels or “glomerular” subtype morphology) 
and scaly surface represent valuable dermato-
scopic clues to the diagnosis of BD. However, 
further studies are needed to assess the specific-
ity and sensitivity of these dermatoscopic crite-
ria in differentiating BD from other pigmented 
and nonpigmented skin tumors.2–3,24

FIGURE 28.10 Dermatoscopy of pigmented 
Bowen’s disease: scaly surface, irregular diffuse pig-
mentation and patchy distribution of globules (×10).

FIGURE 28.11 Dermatoscopy of pigmented 
Bowen’s disease: pseudonetwork and irregular, struc-
tureless diffuse pigmentation (×10).

  

FIGURE 28.12 Dermatoscopy monitoring of Bowen’s disease after photodynamic treatment; (a) time 0, 
(b) after one session, (c) after two sessions (×10).

(a) (b) (c)
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29 Nonpigmented skin lesions
Actinic keratosis and 
squamous cell carcinoma

Aimilios Lallas and Giuseppe Argenziano

Actinic keratosis (AK), Bowen’s disease (BD), 
and invasive squamous cell carcinoma (SCC) 
represent malignant neoplasms of epidermal 
keratinocytes and are described under the 
umbrella term keratinocyte skin cancer.1

In the past, keratinocyte tumors were sub-
divided in premalignant or precursor lesions 
(AK), tumors of “intermediate” biologic nature 
(BD), and really malignant ones (invasive 
SCC).2 Instead, keratinocyte skin cancer is 
today considered to represent an apparent con-
tinuum of neoplasms in different progression 
stages, with AK on the one edge and poorly dif-
ferentiated SCC on the other.3 This theory was 
initially based on the observation that invasive 
SCC rarely develops on healthy skin, typically 
being associated with preexisting AKs,4–5 while 
further evidence was provided by genetic stud-
ies revealing that AK and SCC share common 
alterations in the p53 gene, bearing signature 
UV mutations in stem-cell-related clones.1 The 
concept of field cancerization refers to the pres-
ence of genetically altered cell clones in normal-
appearing skin contiguous to fields of neoplastic 
cells, which have the potential of clonal expan-
sion and thus give rise to locally recurrent skin 
cancer.6 The field cancerization concept is in 
line with the clinical observation that AKs usu-
ally develop as multiple lesions affecting an 
entire field of chronically actinic damaged skin. 
The latter theory is further supported by new 
observations from the use of topical immuno-
modulating drugs for the treatment of AKs. The 
application of low-dose imiquimod all over the 
surface of the affected field has been suggested 
to uncover subclinical AKs, by stimulating an 
inflammatory response derived by the den-
dritic cells, while unaffected areas do not react 

to the drug application.7 Taking all this novel 
information into account, clinicians should be 
aware that although AK, BD, and SCC are tra-
ditionally described as separate entities, they 
represent different progression stages of one 
neoplasm, the keratinocyte skin cancer. The 
dermatoscopic features of BD are described in 
Chapter 28.

ACTINIC KERATOSIS

definition

Also known as solar keratosis or keratinocytic 
intraepidermal neoplasia, AK represents the 
earliest form of SCC. It is considered to be a 
precancerous lesion by some authors and in situ 
SCC by others.

epidemiology/etiopAthogenesis

AK represents the most frequent carcinoma (in 
situ) in humans, and its incidence continues 
to rise.8 However, the incidence of AK differs 
according to skin prototype and sun-exposure 
habits, being significantly higher in individuals 
with skin types I–III and in regions with a sunny 
climate. The highest frequency of AK has been 
reported in Australia, where it is estimated that 
40%–60% of the population older than 40 years 
will develop AK. Overall, men are more com-
monly affected than women, with 34% of men 
and 18% of women over the age of 70 found to 
have AKs.9

Long-term UV light exposure plays the main 
role in the pathogenesis of AK. The risk of AK 
development directly correlates with the cumu-
lative exposure to UV light and, accordingly, the 
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frequency of AKs increases with age. Several 
medical procedures are known to induce AKs, 
especially those involving repeated iatrogenic 
exposure to UV radiation combined or not with 
psoralens, x-rays, or radioisotopes. Chronic 
immunosuppression is also known to represent 
an independent risk factor for development of 
nonmelanoma skin cancer, including AKs, while 
organ-transplanted patients have a 250-fold 
higher risk of developing AKs.10–11 The reported 
risk of an individual AK to progress to inva-
sive SCC varies from 0.1%–20%.12–13 However, 
patients with multiple AKs have a 5-year cumu-
lative probability of 14% to develop SCC, either 
within the AK or de novo, highlighting the need 
of regular follow-up.12–13 As mentioned above, 
molecular and genetic studies suggest that AK 
represents the earliest form of SCC.

clinicAl presentAtion/diAgnosis

AKs typically present clinically as erythema-
tous hyperkeratotic macules, papules, or plaques 
on chronically sun-exposed areas such as the 
bald scalp, ears, face, forearms, and dorsum 
of the hands.3 Several clinical subtypes have 
been described, including keratotic, verrucous, 
pigmented, atrophic and lichenoid forms, and 
cutaneous corn. Typically, lesions of different 
clinical subtypes are simultaneously present 
within a sun-damaged field.14

A clinical classification for grading AKs has 
been proposed. Grade I refers to slightly palpa-
ble AKs (better felt than seen); grade II includes 
AKs of moderate thickness (easily felt and 
seen); and grade III AKs are clinically obvious, 
very thick, and usually hyperkeratotic.15

Histopathologically, AKs are character-
ized by keratinocytic atypia, mitotic activity, 
hyperkeratosis, parakeratosis, dermal inflam-
matory infiltrate, and concomitant solar elas-
tosis16 (Figure  29.1). According to a proposed 
histomorphological classification, AKs may be 
subdivided into three grades, which correlate to 
specific clinical and dermatoscopic patterns.17

dermAtoscopy/videodermAtoscopy feAtures

The three different clinical grades of AK at der-
matoscopy correspond to three different patterns 
(Figures  29.2–29.4). Grade I AKs are typified 

FIGURE 29.1 Histopathology of actinic keratosis. 
The epidermis is slightly thickened and shows focal 
parakeratosis. In the basal layer, keratinocytes nuclei 
are enlarged and hyperchromatic. An atypical mitotic 
figure is present in the center of the field.

FIGURE 29.2 Dermatoscopy of grade I actinic 
keratosis typically revealing linear vessels surround-
ing the follicular openings, forming the so-called red 
pseudonetwork (×10).

FIGURE 29.3 Dermatoscopy of grade II actinic 
keratosis characterized by a red background color, 
interrupted by the follicular openings that might be 
slightly dilated and filled with keratin plugs (×10).
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by a red pseudonetwork and white scales.18 
Grade II lesions typically reveals the so-called 
strawberry pattern, consisting of an erythema-
tous background interrupted by white to yellow 
enlarged follicular openings with or without 
keratin plugs. In grade III AKs, the dense hyper-
keratosis, seen as a white-yellow structureless 
area, often impedes the visualization of the fol-
licular openings, which are typically filled with 
keratotic plugs.18 The diagnostic sensitivity and 
specificity of dermatoscopy in the diagnosis of 
nonpigmented AK has been reported to reach 
98% and 95%, respectively.19

Less often, AK may be slightly or heavily 
pigmented (pigmented AK-PAK), clinically 
presenting as a red-brownish or even brown 
macule. In such cases, clinical discrimina-
tion from solar lentigo (SL) or early lentigo 
maligna (LM) might be problematic.20 When 
located on the face, dermatoscopy of PAK 
typically reveals the so-called pseudonetwork, 
consisting of a diffuse brown pigmentation 
interrupted by nonpigmented follicular open-
ings (Figure 29.5), histopathologically cor-
responding to pigmented keratinocytes along 
the flattened dermo-epidermal junction of the 
facial skin. The latter dermatoscopic pattern 
can be also seen in SL and LM and, accord-
ingly, the differential diagnosis of a pigmented 
facial macule relies on the detection of addi-
tional specific criteria.20 Among the latter three 
entities, the dermatoscopic recognition of SL 

(which is considered a type of early sebor-
rheic keratosis) is usually feasible, based on 
the absence of gray color and the detection of 
light-brown fingerprint areas, yellow opaque 
areas, milia-like cysts, a moth-eaten border, 
and a sharp demarcation.20 Instead, the dis-
crimination between PAK and LM may be 
very difficult, because both tumors have been 
reported to exhibit similar dermatoscopic fea-
tures, including the established criteria of LM, 
such as asymmetrically pigmented follicular 
openings, rhomboidal structures, and gray 
dots or globules.20 Some dermatoscopic clues 
have been suggested to indicate the diagnosis 
of PAK versus LM, including the presence of 
superficial scales, keratin plugs, sharp demar-
cation, and a broken-up pseudonetwork. In 
contrast, black blotches within the follicular 
opening occur at higher frequency in LM than 
in PAK. Nevertheless, histopathology is very 
often required to differentiate between LM and 
PAK.21 Notably, the discrimination between 
the two entities may be even histopathologi-
cally difficult, when it is not clear whether the 
pigmented atypical cells in the basal layer are 
keratinocytes or melanocytes.20

In addition to significantly enhancing their 
recognition, preliminary data suggest a poten-
tial role of dermatoscopy in the monitoring of 
the treatment outcome of AKs.22

FIGURE 29.5 Dermatoscopy of pigmented actinic 
keratosis (PAK) might reveal gray color (white 
arrows), not allowing its discrimination from early 
lentigo maligna. However, the detection of a broken 
brown pseudonetwork (black arrow) and the presence 
of dilated follicular openings filled with keratin plugs 
are suggestive of the diagnosis of PAK (×10).

FIGURE 29.4 Dermatoscopy of grade III actinic 
keratosis. The compact hyperkeratosis, seen as an 
amorphous white-yellow mass, often impedes the 
visualization of underlying structures (×10).
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SQUAMOUS CELL CARCINOMA

epidemiology/etiopAthogenesis

Primary cutaneous SCC is the second most 
common skin cancer, and its incidence has 
continuously risen over the last decades.4 The 
majority (70%) of SCCs develop on the head 
and neck, with an additional 15% arising on the 
upper extremities.

UV radiation from sun exposure, occupa-
tional exposure, medical treatments (psoralen 
+ UV-A [PUVA]), or tanning beds have been 
associated with the pathogenesis of SCC.3–4 
Immunosuppression has been also shown to sig-
nificantly predispose to SCC development.3

The genetic background of SCC development 
includes UV-induced DNA mutations in the p53 
tumor suppressor gene. This partially explains why 
SCC shows a predilection for fair-skinned indi-
viduals and chronically sun-exposed body sites.23 
Risk factors for SCC development include fair skin 
phototype, male gender, age over 40 years, and 
organ transplantation. Specifically, organ trans-
plant recipients have a 65-fold increased risk of 
developing SCC compared to the general popula-
tion. Interestingly, 22% of SCC in the latter group 
of patients arises on sun-protected body sites, such 
as the trunk or lower extremities.3–4

clinicAl presentAtion/diAgnosis

Clinically, SCC usually presents as an indurated 
hyperkeratotic nodule with or without ulcer-
ation. Less often, SCC lacks signs of keratiniza-
tion and manifests as an ulcer. The presence of 
AKs is usually evident on the neighboring and 
surrounding skin surface.3

Histopathologically, SCC is typified by the 
presence of nests of atypical keratinocytes, 
characterized by varying degrees of anaplasia 
and keratinization24 (Figure  29.6). The tumor 
nests typically arise from the epidermis and 
extend into the dermis. Several histopathologic 
subtypes have been described, including spindle 
cell, pleomorphic, adenoid, acantholytic, and 
clear-cell SCC. Keratoacanthoma is also consid-
ered a well-differentiated subtype of SCC.24

Only about 2% of SCC is lethal, while the 
majority of the tumors have a generally favorable 
prognosis.25 However, SCC can cause significant 
morbidity. This is because the majority of tumors 

arise on the head/neck area, where clear margins 
are difficult to obtain. The recurrence rate of SCC 
after surgery has been reported to range from 
3.5%–28.0%.23 The risk of recurrence depends 
on the patient’s immune efficiency, as well as on 
factors related to the tumor, including body site, 
tumor size, invasion into the subcutaneous tissue, 
perineural involvement, and the grade of histo-
pathologic differentiation.23–26 While SCC has a 
95% cure rate when detected and treated early, 
if neglected, it may cause local tissue destruction 
and metastasize, and in the latter case the prog-
nosis is extremely poor. Furthermore, individuals 
with a primary SCC possess an 18% cumula-
tive risk for developing a second tumor within 3 
years, underlying the need for ongoing clinical 
monitoring.27

dermAtoscopy/videodermAtoscopy feAtures

The dermatoscopic pattern of SCC depends 
on the degree of keratinization, which mirrors 
the grade of histopathologic differentiation.3 
Well-differentiated SCC is typified by a white 
predominant color, which can be attributed to 
several dermatoscopic structures, including white 
structureless areas, white circles, white halos, 
and white amorphous masses of keratin3,18,28 
(Figure  29.7). White structureless areas repre-
sent the most common but less specific feature. 
In contrast, white circles (or targetoid-appearing 
follicular openings) have been assessed as the 

FIGURE 29.6 Histopathology of well-differenti-
ated squamous cell carcinoma, made up of irregu-
larly shaped, keratinizing nests deeply infiltrating the 
dermis.
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most specific feature of SCC when compared 
to other common nonpigmented skin tumors.28 
White halos and amorphous white keratin masses 
represent unmistakable markers of keratinization 
but are insufficient to predict a specific diag-
nosis. Vascular structures may be seen in well-
differentiated SCC, usually as linear irregular or 
hairpin vessels of large diameter.18 However, the 
quantity of vascular structures is usually low in 
well-differentiated SCC, with white structures 
typically predominating. A specific combina-
tion of central keratin masses surrounded by 
hairpin or linear irregular vessels distributed at 
the periphery of the tumor has been suggested to 
typify keratoacanthoma18,28 (Figure 29.8).

The dermatoscopic morphology of poorly 
differentiated SCC significantly differs from the 
above described “white” pattern. Specifically, 
poorly differentiated SCC is clinically typified 
by a flat appearance and at dermatoscopy by a 
red predominant color, attributed to the absence 
of scaling and the presence of bleeding and/or 
dense vascularity3 (Figure  29.9). The vessels’ 
quantity is significantly correlated to the dif-
ferentiation grade of SCC, because tumors dis-
playing vessels in more than 50% of the lesion 
surface have a 30- to 120-fold increased pos-
sibility of being poorly differentiated. Vessels 
caliber also represents a significant predictor of 
differentiation grade, with a small caliber asso-
ciated with poor differentiation.

By revealing vascular structures corre-
sponding to the tumoral neo-angiogenesis, 
dermatoscopy may also be useful to differenti-
ate between invasive SCC and in-situ variants 
(AK and BD).18 Specifically, vascular pat-
terns including dotted or glomerular vessels, 
hairpin vessels, and linear-irregular vessels 
occur at much higher frequency in SCC than 
in AK. Based on these morphologic observa-
tions, a progression model of AK developing 
toward SCC has been proposed. According to 
this model, progression from AK to invasive 
SCC is characterized by evident increase in 

FIGURE 29.9 Dermatoscopy of poorly differen-
tiated squamous cell carcinoma, displaying a red 
predominant color resulting from the presence of 
bleeding and/or numerous linear irregular vessels of 
small diameter in the absence of signs of keratiniza-
tion (×10).

FIGURE 29.7 Dermatoscopy of well-differentiated 
squamous cell carcinoma showing a white predomi-
nant color; the presence of white circles (arrows) sur-
rounding the follicular openings represents a highly 
specific clue (×10).

FIGURE 29.8 Typical dermatoscopic pattern of 
keratoacanthoma, consisting of a central amorphous 
white-yellow keratin mass and peripherally distrib-
uted linear irregular and/or hairpin vessels (×10).
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vascularization, typified by the appearance of 
initially dotted or glomerular and later hair-
pin and linear vessels, along with a similar 
increase in the degree of keratinization.18
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30 Capillary malformations

Francisco Vázquez-López and Begoña García-García

DEFINITION

Vascular anomalies may be classified into vas-
cular tumors (presence of cellular proliferation) 
and vascular malformations (VMs) (aberrations 
in morphogenesis with ectasia of vessels). VMs 
are classified (according to the predominant 
vessel type and flow characteristic on Doppler 
ultrasound or magnetic resonance imaging) on 
slow-flow lesions (including venous, capillary, or 
lymphatic VMs) and fast-flow lesions (including 
arteriovenous malformations with clinically sig-
nificant arteriovenous shunting).1–6

Capillary malformations (CMs) represent 
the most common VMs and include port-wine 
stains (PWSs) as well as telangiectasias.1–6

EPIDEMIOLOGY/ETIOPATHOGENESIS

CMs affect 0.3%–0.5% of newborns. Their ori-
gin is unclear, possibly being a result of a vas-
cular developmental or innervation defect. Most 
cases are congenital and sporadic, but acquired 
and familial cases (related to mutation in the 
RASA1 gene)7–8 have been reported. CMs may 
be syndromic, within the context of Sturge-
Weber syndrome (SWS) or not: in both cases, a 
mutation in GNAQ gen (chromosome 9q21) has 
been suggested.9

CLINICAL PRESENTATION/DIAGNOSIS

CMs tend to be present at birth and grow with 
age. They are characterized by ectatic vessels 
with flattened endothelium; most of them are 
situated in the papillary dermis and upper part 
of the reticular dermis, but they may be located 
deeper (Figure 30.1). Clinically, they are initially 
macular, but growth is marked by thickening and 
increased nodularity in time. The color varies 

from pink to red to deep purple. CMs may be 
localized or have a segmental distribution (such as 
the typical sensory trigeminal nerve distribution 
of lesions located on the head and neck). Facial 
CMs characteristically darken and become more 
violaceous with age, whereas lesions on the trunk 
and limbs may fade to a lighter pink. CMs on the 
limbs may further be associated with hypertro-
phy of underlying bone and soft tissue as well as 
deeper malformations of larger vessels (Klippel-
Trenaunay and Parkes Weber syndromes).1–6

CMs must be evaluated by multidisciplinary 
teams in severe cases. The classification and 
management of patients may be difficult and 
must consider variables such as family history, 
genetics, age of appearance, age of the patient at 
treatment, evolution, hormonal aggravation fac-
tors, and presence of syndromic signs. Essential 
clinical data are color (blue, pink, red, purplish), 
thickness (macular or elevated), size, location and 
distribution (isolated, segmental), palpation (firm 
or compressible, thrill), temperature, and pain.

FIGURE 30.1 Histopathologically, capillary mal-
formations are characterized by ectatic vessels with 
flattened endothelium, most of them situated in the 
papillary dermis and upper part of the reticular dermis.
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DERMATOSCOPY/
VIDEODERMATOSCOPY FEATURES

By means of dermatoscopy, a better understand-
ing of the morphology of the vessels involved 
in CMs can be easily obtained, revealing vascu-
lar structures not visible during standard visual 
inspection. Dermatoscopy may be performed 
with nonpolarized or polarized devices, with 
filters for glare reduction. Standard magnifica-
tion of handheld dermatoscopes is ×10; it may 
be increased by means of the digital zoom of a 
photocamera, but the image quality decreases. 
Videodermatoscope units and stereomicro-
scopes offering greater magnifications and reso-
lution are also available.

Both vascular (round and linear ves-
sels)10–13 and nonvascular structures (gray-
whitish veil) have been described in CMs 
with videodermatoscopy, stereomicroscopy, 
and dermatoscopy.10–15 According to most 
studies, CMs have been classified into pre-
dominantly type 1 (superficial) and type 2 
(deep) patterns.11 In addition, a type 3 and a 
mixed and undefined pattern have also been 
described14–15 (Figures 30.2–30.8, Table 30.1). 
A correlation between clinical, histological, 
and dermatoscopic parameters of CMs has 
been found by some authors.16–17 Type 1 ves-
sels are round to oval, sharp, red structures 
with a variable size (dotted, pint-pointed, or 
globular) (Figures 30.2–30.4). They have been 

(a)

(b)

FIGURE 30.2 (a) Flat, partially treated, long-
standing capillary malformation of the forehead. 
(b) Dermatoscopy revealing a type 1, superficial pat-
tern, characterized by scattered red, rounded, ectatic 
vessels of variable size (×10).

TABLE 30.1
Dermatoscopic patterns of CMs

Dermatoscopic 
Pattern Morphology

Histopathological 
Correlation

Response to Laser 
Treatment

• Type 1 vessels • Red, round dots/globules • Ectatic papillary vessels
• Superficial vessels

Best response

• Type 2 vessels • Reticular linear vessels • Ectatic horizontal 
subpapillary plexus

• Deeper vessels

Lower response

• Type 3 vessels • Round vessels directly 
connected to linear vessels

• Sacular ectasias of the 
horizontal plexus

• Deeper vessels in 
long-standing lesions

Lower response

• Mixed, undefined 
patterns

• Variable • Variable Unknown

• Gray-whitish veil • Obscured vessels • Deeper vessels Lower response
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correlated to ectatic capillary loops of the 
papillae,11 measuring from 0.3 to 0.4 mm in 
diameter.15 Type 2 vessels are red linear ves-
sels, variable in tortuousity, width, length, 
and sharpness, forming irregular networks 
(Figures  30.5–30.7). They have been corre-
lated to the deeper horizontal subepidermal 
vascular plexus11 and sized from 0.08 to 0.1 
mm in width.15 They seem to present higher 
blood flow compared with the Type 1 pat-
tern.15 Type 3 vessels have been reported15 but 
not yet confirmed. They represent round (sacu-
lar, glomerular) structures directly connected 

with the horizontal plexus. It has been hypoth-
esized that they result from an “aneurismatic” 
enlargement of the horizontal plexus over time 
and have been related to age and arterial hyper-
tension. Type 1 round vessels of CMs may be 
dotted or globular. The largest globules resem-
ble the “red lagoons” of hemangiomas, which 
are red, sharply demarcated, varying in size, 
oval to round structures, clustered or loosely 
scattered. Lagoons of hemangiomas are sec-
ondary to both proliferation and ectasia of the 
vessels involved; round vessels of CMs present 
only vascular dilatation (Figures 30.9–30.12). 
Finally, a grayish-white veil has been reported 
associated to and hiding the deeper vessels of 
the lower reticular dermis.14

Dermatoscopy has been demonstrated to be 
useful for predicting response of CMs to laser 

FIGURE 30.3 Dermatoscopy of capillary malfor-
mation showing type 1, round capillaries in greater 
number. The contrast with the surrounding normal 
skin is easily visible (×10).

FIGURE 30.4 Dermatoscopy of capillary malfor-
mation showing numerous type 1 round vessels, dis-
closing a variable size (dotted, globular, and similar 
to lagoons) (×10).

(a)

(b)

FIGURE 30.5 (a) Capillary malformation located 
on the thigh. (b) Dermatoscopy revealing a type 2 
vascular pattern: tortuous, thin, linear vessels config-
ured in an irregular network are evident (X10).
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treatment, in particular to pulsed dye laser. 
Several factors influencing this response have 
been reported16–22 (Table  30.2). According 
to clinical data, for example, purple and red 
lesions respond better than the pink ones.18–19 A 
number of histological studies have established 
the importance of capillary depth and diameter 
in determining the response of CMs to laser 
treatments: deeper vessels with a small diam-
eter respond less well.20–21 Dermatoscopy pro-
viding data on the depth of the vessels involved 
in CMs adds useful prognostic information. 
The presence of type 2 vessels,10–11,15 gray-
whitish veil,14 and type 3 vessels15 have been 
related to less response to treatment, whereas 
type 1 superficial vessels have been related to 
a better response. A videomicroscope able to 

FIGURE 30.7 (a) Capillary malformation located 
on the cheek previously treated with laser (blanched 
areas are easily visible). (b) Dermatoscopy reveal-
ing a mixed pattern with linear, tortuous, short, and 
arboriform vessels and also round, globular vessels 
(×10). (c) Dermatoscopy at higher magnification (digi-
tal zoom): tortuous linear vessels and globular vessels 
are demonstrated herein despite the previous therapy.

(a)

(b)

FIGURE 30.6 (a) Capillary malformation located 
on the leg. (b) Dermatoscopy revealing a predomi-
nant type 2 vascular pattern (linear vessels) but also 
scattered dotted, type 1 vessels and type 3 sacular 
vessels (×10).

(a)

(b)

(c)
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determine morphology, depth, and diameter 
of capillaries (depth-measuring videomicro-
scope, DMV) has been developed and applied 
for evaluating CMs.16–17 This tool is similar to 
a traditional videomicroscopic unit but allows 

a recording of individual capillaries to be 
imaged and their depth and diameter to be cal-
culated. The results obtained with DMV con-
firm the previous histological results that the 
small, deeply located vessels are more resistant 
to the laser treatment.

(a)

(b)

FIGURE 30.8 (a) Longstanding capillary malforma-
tion of the face, partially masked by a cosmetic camou-
flage and partially treated with electrodessication. At 
this phase, lesions may become darker and violaceous, 
thicker, and may develop blebs. (b) Dermatoscopy 
revealing an undefined pattern, with a deep purplish 
background, round vascular structures, and a delicate 
whitish network (×10).

TABLE 30.2
Factors influencing the response of CMs to laser treatment
 1. Clinical data: color, location, size of VM, age of patients

 2. Dermatoscopic data: type of vessels, gray-whitish veil

 3. Histological data: depth and diameter of the capillaries of CM

 4. Other data: competing chromophores; skin thickness, blood flow

(a)

(b)

FIGURE 30.9 (a) Patient with a prominent mid-line 
“salmon patch” capillary malformation of the neck. 
(b) Dermatoscopy showing a homogeneous type 1 
globular vascular patter devoid of linear vessels.
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In conclusion, dermatoscopy, in conjunc-
tion with clinical examination, improves the 
understanding of the morphology of the vessels 
of CMs by revealing subclinical insights with 
a prognostic significance. Moreover, it may be 
speculated that in the future, dermatoscopy 
may facilitate the development of newer lasers 
to treat CMs more efficiently as pulse duration 
and wavelength could be matched to measured 
vessel diameter and depth, respectively.
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The diagnosis of several disorders in addition to 
those covered in previous chapters may be sup-
ported by dermatoscopy. These include inflam-
matory disorders (lichen sclerosus, morphea, 
lichen nitidus), genodermatoses (Darier’s dis-
ease), genital growths (Fordyce’s spots, pearly 
penile papules, vestibular papillae), and other 
conditions (Kaposi’s sarcoma, cutaneous masto-
cytosis, milia).

LICHEN SCLEROSUS

definition

Lichen sclerosus (LS) is a chronic inflammatory 
dermatosis that results in white plaques.

epidemiology/etiopAthogenesis

LS is a common disease that primarily involves 
the anogenital area (85% of cases), but extragen-
ital lesions (15% of cases) can also occur. It is 
five times more prevalent in women than men.1–2 
The causes of LS are unknown, but some stud-
ies showed a significant correlation with the 
presence of antibodies against the extracellu-
lar matrix protein-1, thus supporting a possible 
autoimmune pathogenesis;3 a genetic compo-
nent was also hypothesized.1–2

clinicAl presentAtion/diAgnosis

Clinically, LS presents with whitish, polygonal 
papules coalescing into plaques of varying size 
and shape (Figure  31.1a). Fissures, telangiecta-
sias, purpura, erythema, and erosions may be 
seen in both anogenital and extragenital lesions, 
while follicular plugs are generally evident 
only in the active/early phase of extragenital 
LS. Over the time, the latter results in smooth, 

atrophic, porcelain-white lesions, while anogeni-
tal LS may lead to destructive scarring sequelae. 
Unlike extragenital LS, which is asymptomatic, 
anogenital lesions are frequently associated with 
itching, soreness, dyspareunia, dysuria, discom-
fort with defecation, and/or genital bleeding.1–2

Early LS is histologically characterized 
by hyperkeratosis and hypergranulosis of the 
adnexal structures, mild acanthosis, focal base-
ment membrane thickening, subepithelial edema, 
homogenized collagen, and dilated blood vessels 
immediately under the basement membrane, 
while more advanced LS lesions typically show 
epidermal atrophy with flattening of the rete 
ridges, vacuolar interface changes, loss of elastic 
fibers, and hyalinization of the lamina propria 
with an underlying lymphocytic infiltrate.2

dermAtoscopy/videodermAtoscopy feAtures

The dermatoscopic aspect of LS varies accord-
ing to the localization and clinicopathological 
evolution of the lesions.4 The main features of 
both anogenital and extragenital LS include 
whitish patches and linear branching vessels.5–6 
Moreover, dotted vessels and comedo-like 
openings are also frequently seen in anogenital 
and early extragenital lesions, respectively4–7 
(Figure  31.1b). Less commonly, anogenital LS 
may present erosions, comedo-like openings, 
scales, and chrysalis structures, while extragen-
ital LS may show fibrotic beams, scales, chrysa-
lis structures, gray dots, pigment network-like 
structures, and nonbranching vessels (comma-
like, hairpin, and dotted).5–6 According to the 
literature, comedo-like openings and whitish 
patches, histologically corresponding, respec-
tively, to follicular plugging and epidermal atro-
phy, are considered two dermatoscopic clues for 
distinguishing extragenital LS from morphea.5,7
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MORPHEA

definition

Morphea (or localized scleroderma) is a self-
limited or chronically relapsing, connective tis-
sue disorder involving skin and subcutaneous 
tissue.

epidemiology/etiopAthogenesis

Morphea is relatively rare and three times 
more common in women than in men.8–9 The 
etiopathogenesis of morphea is poorly under-
stood, but an autoimmune mechanism has 
been speculated based on the high frequency 

of autoantibody formation and personal and/
or familial history of autoimmune disease in 
affected patients.10 While there are no conclu-
sive data, several factors have been related to the 
development of morphea, including radiation, 
infections, surgery, insect bites, and intramus-
cular injections.8

clinicAl presentAtion/diAgnosis

Classically, morphea begins as one or more 
erythematous patches evolving into sclerotic 
plaques with an ivory white-colored center 
and erythematous-to-violaceous active border 
(lilac ring) (Figure  31.2a). Over the time, the 

(a)

 

(b)

FIGURE 31.1 (a) Lichen sclerosus of the abdomen: white, polygonal papules coalescing into wide plaques. 
(b) Dermatoscopy showing three main features: whitish patches, linear branching vessels, and yellowish 
comedo-like openings; dotted vessels are also evident (circle) (×10).

(a) (b)

FIGURE 31.2 Morphea. (a) Sclerotic plaques with an ivory white-colored center and brownish border; ery-
thema and telangiectasias are also evident (activity signs). (b) Dermatoscopy showing whitish beams (arrow-
heads) and linear branching vessels; a few brownish lines, some of which intersect to form a network-like 
structure (circle), are also evident (×10).
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sclerotic plaque softens and becomes atrophic 
with hypo- or hyperpigmentation; there is also 
loss of hair follicles and sweat glands. Morphea 
includes several subtypes such as morphea in 
plaque, generalized, bullous, linear, and deep.8 
Histologically, active lesions of morphea are 
characterized by a perivascular and interstitial 
infiltrate of lymphocytes admixed with plasma 
cells and occasional eosinophils in the reticu-
lar dermis and/or subcutaneous tissues; initial 
thickening of collagen bundles is also evident. 
In the late sclerotic stage, the inflammatory infil-
trate typically disappears and collagen bundles 
become thick, closely packed, and hyalinized; 
a paucity of blood vessels is seen, and adnexal 
structures are progressively lost.11

dermAtoscopy/videodermAtoscopy feAtures

Dermatoscopy of morphea typically shows 
accentuated whitish beams, histologically cor-
responding to dermal sclerosis, crossed by 
linear branching vessels;5,9 pigment network-
like structures are also frequently evident5 
(Figure 31.2b). Importantly, comedo-like open-
ings and whitish patches, two findings fre-
quently detectable in lichen sclerosus, may also 
be seen less commonly in morphea.5 However, 
according to one study, the presence of such 
features would be more indicative of a diag-
nosis of lichen sclerosus, while the detection 
of fibrotic beams would be more characteristic 
of morphea.5 Interestingly, some authors have 
suggested using dermatoscopy in therapeutic 

monitoring because it would allow an accurate 
assessment of decreases in the fibrotic process 
(whitish beams) and the regression of neovessels 
(branching vessels) typical of morphea.5

LICHEN NITIDUS

definition

Lichen nitidus (LN) is an idiopathic benign chronic 
dermatosis first described by Pinkus in 1901.12

epidemiology/etiopAthogenesis

LN is rare, with an estimated incidence of about 
0.3 cases/100,000 population. It affects mainly 
children and young adults. The etiology is 
unknown.

clinicAl presentAtion/diAgnosis

Clinically, LN typically presents as minute 
(1–2 mm), flesh-colored or hypopigmented, 
asymptomatic shiny papules (Figure  31.3a). 
Several unusual variants have also been 
reported, including actinic, perforating, kera-
todermic, vesicular, and purpuric/hemorrhagic 
forms. The Koebner phenomenon may be 
observed, and it is thought to be responsible for 
linear arrangement of the lesions revealed in 
some cases.12–13 The most commonly involved 
sites include the abdomen, chest, extremities, 
and genitalia (especially in men), but atypical 
localizations such as mucous membranes, nails, 
palms, and soles have also been reported.12 LN 

(a) (b)

FIGURE 31.3 Lichen nitidus. (a) Minute, flesh-colored papules restricted to the foreskin. (b) Dermatoscopy 
showing several whitish homogeneous clouds, each one corresponding to a papule (×10).

K22458.indb   169 12/02/16   3:20 pm



170 Dermatoscopy in Clinical Practice, Second Edition

is histologically characterized by a lympho-
histiocytic inflammatory cell infiltrate (which 
may be granulomatous) that lies immediately 
below the thinned epidermis and is enveloped 
by bordering elongated rete ridges. Basal cell 
hydropic degeneration and central parakerato-
sis without hypergranulosis may also be pres-
ent.12 The diagnosis of LN is mainly clinical, 
based on its distinctive features.13 However, 
particularly when lesions are localized to geni-
talia, LN may easily be misdiagnosed with 
consequent inappropriate treatments. The main 
differential diagnoses of genital LN are genital 
warts and molluscum contagiosum.

dermAtoscopy/videodermAtoscopy feAtures

LN is characterized at dermatoscopy by whit-
ish homogeneous clouds (one for each papule) 
(Figure  31.3b), histologically corresponding to 
the well-delimited inflammatory cell infiltrate 
just below the epidermis. Such dermatoscopic 
pattern is quite different from that of genital 
warts and molluscum contagiosum.14–15

DARIER’S DISEASE

definition

Darier’s disease (DD), also known as keratosis 
follicularis, is a rare autosomal dominant acan-
tholytic disorder.

epidemiology/etiopAthogenesis

The prevalence of DD has been estimated to 
range from 1/30,000 to 1/100,000. It is due to a 
mutations in the gene ATP2A2, which encodes 
the sarcoplasmic/endoplasmic reticulum Ca2+-

ATP isoform 2 protein (SERCA2), a pump trans-
porting Ca2+ from the cytosol to the lumen of 
the endoplasmic reticulum. While most patients 
with DD have a family history of the disease, 
spontaneous mutations are not infrequent; the 
disease generally appears between the ages of 6 
and 20 years.16

clinicAl presentAtion/diAgnosis

Clinically, DD is characterized by discrete, 
greasy, hyperkeratotic, skin-colored, reddish-
brown or yellowish-brown papules mainly 
located in seborrheic areas and skin creases 
(including the axillae, groins, and perineum) 
(Figure  31.4a); they may sometimes coalesce 
into crusted plaques. Symptoms include itch, 
malodor, and pain. Nail abnormalities, acral 
lesions, and mucous membrane changes are 
often present and may be the first signs of dis-
ease. Clinical variants include erosive, vesicu-
lobullous, hyperkeratotic, comedonal, freckled 
“Groveroid,” hypopigmented, and segmental 
forms.16 The diagnosis is based on histologi-
cal examination that shows downgrowths of 
narrow cords of keratinocytes, suprabasal 

(a) (b)

FIGURE 31.4 Darier diseases. (a) Several greasy, hyperkeratotic, reddish-brown papules on the décolleté 
area. (b) Dermatoscopy showing reddish-brownish papules with superficial indentations and tan-colored scaly 
areas; one papule presents a star-like aspect (arrow) (×10).

K22458.indb   170 12/02/16   3:20 pm



171Miscellaneous Disorders

acantholysis with suprabasal clefts, dyskerato-
sis, and hyperkeratosis; apoptosis resulting in 
rounded eosinophilic dyskeratotic cells in the 
epidermis (corps ronds) and flattened parakera-
totic cells in the horny layer (grains) may also 
be evident.16–17

dermAtoscopy/videodermAtoscopy

In a study on five patients the so-called giant 
pseudocomedones were the main dermato-
scopic features of DD; they consisted of oval 
openings filled with a large yellow/brown kera-
totic plug, with raised or flat borders. The vas-
cular pattern was reported as being variable, 
comprising erythema, dotted vessels, and lin-
ear vessels.17 In another study of 11 patients, the 
most common dermatoscopic pattern consisted 
of a centrally located polygonal, star-like, or 
roundish-oval shaped yellowish/brownish area 
surrounded by a more or less thin whitish halo, 
overlying a pinkish homogeneous structure-
less area. (Figure 31.4b).18 The star-like struc-
tures also may be seen in other dermatological 
conditions, including Dowling-Degos disease, 
acantholytic dyskeratotic acanthoma, and, par-
ticularly, Grover’s disease.19 The dermatoscopic 
overlap between DD and Grover’s disease 
might be explained by their possible clinico-
pathological similarity.16

FORDYCE’S SPOTS OF 
THE PENILE SHAFT

definition

Fordyce’s spots of the penile shaft represent 
ectopic sebaceous glands.

epidemiology/etiopAthogenesis

Fordyce’s spots are very common, being present 
in about one-third of adult men, and represent 
normal variants of the skin of the penile shaft, 
especially on the ventral surface.

clinicAl presentAtion/diAgnosis

Clinically, Fordyce’s spots of the penile shaft 
appear as symmetrical yellowish papules 1–2 
mm in diameter (Figure  31.5a). Diagnosis is 
generally clinical, but sometimes they may be 
misdiagnosed with other genital growths, such 
as molluscum contagiosum, genital warts, or 
lymphangiomas.20

dermAtoscopy/videodermAtoscopy feAtures

Fordyce’s spots of the penile shaft show at der-
matoscopy a typical vascular ‘‘garland-like’’ 
aspect, whose ‘‘bows’’ seem to wind around yel-
lowish bunch-like lobules without crossing them 
(Figure  31.5b).20 Histologically, the yellowish 
bunches correlate with the presence of groups of 
sebaceous lobules.

(a)

 

(b)

FIGURE 31.5 Fordyce’s spots. (a) Multiple small yellowish papules of the penile shaft. (b) Dermatoscopy 
showing “swallow’s nests” or “bottle-like” formations, containing a milky-white ovoid material and sur-
rounded by wreath-like, non-arborizing vessels (×10).
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PEARLY PENILE PAPULES AND 
VESTIBULAR PAPILLAE

definition

Pearly penile papules (PPP) (synonyms: Tyson 
glands, hirsutoid papillomas, papilla in the corona 
glandis, hirsutis papillary corona of the penis, pink 
pearly papules) are asymptomatic angiofibromas, 
typically distributed on the glans.21

Vestibular papillae (VP) are considered an 
anatomical variant of the vestibular mucosa. 
There is no causal association with HPV infec-
tion, and it is likely that this condition is the 
female counterpart of male PPP.22

epidemiology/etiopAthogenesis

PPP occur most frequently in the second and third 
decades, more commonly in African-American 

and circumcised men. VP has a prevalence rate 
between 1% and 33%.

clinicAl presentAtion/diAgnosis

PPP are typically asymptomatic, flesh-colored 
to pearly, 1–2 mm, smooth or dome-shaped pap-
ules located circumferentially around the corona 
and sulcus of the glans penis (Figure 31.6a). The 
histologic findings are those of angiofibromas.

Clinically, VP present as soft, 1–2 mm in 
diameter, flesh-colored, pearly, and filiform 
lesions, which may be symmetrical or lin-
ear23 (Figure  31.7a). Although VP are usually 
asymptomatic, they may be associated with 
itching, pain, burning, or dyspareunia.24 They 
may involve the labia minora and the introitus 
vaginae to a variable extent.24 If a large number 
of papillae cover the entire surface of the labia 

(a)

 

(b)

FIGURE 31.6 Pearly penile papules. (a) Symmetrical projections located circumferentially around the 
corona of the glans penis (arrows). (b) Dermatoscopy showing a characteristic whitish pink grape-like appear-
ance (×10).

(a) (b)

FIGURE 31.7 Vestibular papillae. (a) Several flesh-colored, pearly, and filiform lesions of 1–2 mm in diam-
eter involving the introitus vaginae. (b) Dermatoscopy showing several filiform projections, each of which 
presents a separate base and a regular vascular axis (arrow) (×20).
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minora in a symmetric fashion, the condition is 
referred to as vestibular papillomatosis.46 VP is 
histologically characterized by finger-like pro-
trusions of a loose connective tissue covered by 
normal vulvar epithelium.

Both PPP and VP are often misinterpreted as 
genital warts.21–23

dermAtoscopy/videodermAtoscopy feAtures

The dermatoscopic pattern of PPP shows a char-
acteristic whitish pink cobblestone or grape-like 
appearance in a few rows with central dotted or 
comma-like vessels in each papule (Figure 31.6b). 
The papules are further surrounded by crescent-
shaped whitish structures.20–21

Dermatoscopy may facilitate the recognition 
of VP by magnifying the bases of the individual 
filiform projections, which typically remain 
separate, and showing a regular vascular axis24 
(Figure  31.7b). Such peculiar dermatoscopic 
aspect is quite different from that of condyloma 
acuminata, which notoriously consists of mul-
tiple whitish, irregular projections presenting 
conglomerate vascular structures and tapering 
ends arising from a common base.24

KAPOSI’S SARCOMA

definition

Kaposi’s sarcoma (KS) is a low-grade  angio-
proliferative disorder of vascular endothelium, 
primarily affecting mucocutaneous tissues 
with the potential to involve viscera.25 Four 
clinical variants have been recognized: classic, 
African (endemic), acquired immunodeficiency 

syndrome-associated epidemic, and iatrogenic. 
Each form has its own natural history, site of 
predilection, and prognosis.26

epidemiology/etiopAthogenesis

The annual incidence of classic KS in the 
United States is estimated to be 0.02%–0.06% 
of all malignant tumors. The iatrogenic KS has 
been increasing in incidence among immuno-
suppressed patients, while the prevalence of 
KS in patients infected with HIV has declined 
throughout the epidemic.27 Males are most 
commonly affected. All forms of KS have a 
common viral etiology by Kaposi sarcoma 
herpes virus/human herpes virus-8 (KSHV/
HHV-8), and the differences among them are 
due to the involvement of various cofactors 
(genetic, immunologic, and environmental).28

clinicAl presentAtion/diAgnosis

KS presents as either single or multiple, vari-
ably colored (purplish-red) and distributed mac-
ules, nodules, bullae, and plaques depending on 
the clinical variant and the stage of the disease 
(Figure  31.8a). Lesions are most commonly 
located on the lower extremities, especially the 
ankles and feet, whereas in people with AIDS-
associated KS, the trunk is often involved. The 
clinical diagnosis of single KS lesions may be 
difficult, as they may resemble other cutaneous 
manifestations such as hemangioma, angiokera-
toma, pyogenic granuloma, targetoid hemo-
siderotic hemangioma, angiosarcoma, fibrous 
histiocytoma, granuloma annulare, and melano-
cytic nevus.29 The final diagnosis of KS relies 

(a)

 

(b)

FIGURE 31.8 Kaposi’s sarcoma. (a) Multiple purplish-red macules and nodules of the foot. (b) Dermatoscopy 
showing the typical “rainbow” pattern (×10).
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on histopathology that shows a proliferation 
of spindle cells and endothelial cells to form 
closely arranged slit-like vascular spaces.

dermAtoscopy/videodermAtoscopy feAtures

Under dermatoscopy, the following features 
have been reported: bluish-reddish coloration, 
multicolored “rainbow” pattern (Figure 31.8b), 
scaly surface, and small brown globules.30–32 
In a study on more than 100 KS lesions from 
7 patients, the rainbow pattern was observed 
in 100% of the cases.30 It might represent an 
optic phenomenon due to the interaction of 
light with the vascular network (diffraction). 
Some authors suggested that only papular- or 
nodular-type lesions show the rainbow pattern, 
which would be completely absent in macular 
and bullous lesions.33 However, other authors 
state that KS lacks any specific feature on der-
matoscopy,34–36 as a similar rainbow phenom-
enon may also be detected in some non-KS 
lesions, such as melanoma, stasis dermatitis, 
lichen planus, hemosiderotic dermatofibroma, 
and angiosarcoma.35,37 Although the rainbow 
pattern may not be specific for KS, dermato-
scopic features combined with clinical appear-
ance and patient’s history may be helpful in 
reaching a conclusive diagnosis. Larger studies 
involving KS and non-KS lesions are required 
to determine the sensitivity and specificity of 
the rainbow pattern.

CUTANEOUS MASTOCYTOSIS

definition

Mastocytosis is a group of disorders character-
ized by mast cell proliferation and accumulation 
in one or more organs; the skin is the most com-
monly involved structure.38–39

epidemiology/etiopAthogenesis

Cutaneous mastocytosis may be present at birth 
or develop any time thereafter into late adult-
hood, with no preference for gender or race. 
The reason for mast cell accumulation in tissues 
is not yet clear. Specific gene mutations in the 
proto-oncogene KIT, which encodes a trans-
membrane tyrosine kinase receptor on mast 

cells, have been recognized and seem to play a 
central role in the pathogenesis.

clinicAl presentAtion/diAgnosis

According to World Health Organization 
(WHO) criteria, the following cutaneous vari-
ants were defined: maculopapular cutaneous 
mastocytosis (urticaria pigmentosa, or UP), dif-
fuse cutaneous mastocytosis, and mastocytoma. 
There are some less common subtypes, such as 
nodular, plaque, and telangiectasia type (telangi-
ectasia macularis eruptiva perstans, or TMEP).39 
UP usually begins in childhood but may also 
affect adults. UP lesions consist of red-brown-
ish maculae, papules, nodules and/or plaques 
with various sizes; clinical manifestations dif-
fer according to the patient’s age. In adults 
the lesions are characterized by red-brownish 
maculae or slightly elevated papules and vary 
between 3 and 4 mm in diameter, with symmet-
rical but random distribution, mainly localized 
on the trunk and thighs. Involvement in children 
is usually more extensive, with lesions more 
hyperpigmented than erythematous and varying 
between 5 and 15 mm in size (Figure 31.9a). The 
trunk is the region most commonly affected; the 
face and scalp are rarely involved. Especially 
in children, lesions may become erythematous 
and/or urticated after scratching or rubbing 
(Darier’s sign).39 Diffuse cutaneous mastocyto-
sis is characterized by mast cell infiltration of 
the entire skin, which appears yellowish-brown 
and thickened with a “peau d’orange” aspect.39 
Mastocytoma of skin generally presents before 
6 months of age with one or a few (maximum of 
five) tan-brown nodules mainly located on the 
distal extremities. TMEP, unlike other forms of 
cutaneous mastocytosis, affects mainly young 
adults. The clinical picture is characterized by 
telangiectasic, brownish-erythematous macules 
with irregular borders and a diameter between 2 
and 6 mm; the chest and limbs are the most fre-
quently involved sites40 (Figure 31.10a). Darier’s 
sign is absent in most cases.

dermAtoscopy/videodermAtoscopy feAtures

The dermatoscopic pattern of cutaneous 
mastocytosis varies according to the disease 
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subtype. One study of 127 patients with cuta-
neous mastocytosis found that light-brown 
blot and pigment network (Figure 31.9b) were 
more prevalent in patients suffering from UP 
and nodular/plaque subtypes, while reticular 
vessels (Figure  31.10b) were mostly seen in 
patients with TMEP and the yellow-orange 
blot was more prevalent in mastocytoma (and 
less frequently in nodular mastocytosis).41 The 
dermatoscopic patterns observed in different 
skin lesions in the same patient were similar. 
Interestingly, the reticular vessels were also 
seen in UP, and according to the authors, this 
pattern, together with serum tryptase levels 
and plaque-type lesions, represented the best 

combination to predict the need for maintained 
antimediator therapy.41 Although the vascular 
pattern observed in mastocytosis is mainly 
characterized by thin reticular telangiectasias 
on a mild erythematous base with sparse ves-
sels dotted throughout,41 a vascular pattern 
consisting of thin and tortuous linear vessels 
associated with fine pigment network and/or 
homogeneous brownish background may be 
seen, especially in TMEP.42 The vessels seen 
on dermatoscopic examination correspond his-
tologically to dilatation and vascular prolifera-
tion associated with the presence of mast cells 
in the dermis.41–42 Regarding the pigment net-
work pattern, it is believed that this is due to a 

(a) (b)

FIGURE 31.9 Mastocytosis. (a) Brownish maculopapules involving the right leg of a child suffering from 
urticaria pigmentosa. (b) Dermatoscopy of a lesion showing a brownish network; an erythematous halo, due 
to mechanical stimulation, is also evident (×10).

(a) (b)

FIGURE 31.10 Mastocytosis. (a) Brownish-erythematous macules involving the left leg of a woman suffer-
ing from TMEP. (b) Dermatoscopy showing thin and tortuous linear vessels, some of which intersect to form 
a network-like structure (arrow), on a brownish background; a few dotted vessels are also evident (circle) (×10).
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high concentration of mast cell growth factor 
that stimulates melanocyte proliferation and 
melanogenesis, which leads to hyperpigmenta-
tion of basal keratinocytes.41,43

MILIA

definition

Milia are benign, asymptomatic, superficial 
small whitish cysts. They may occur spontane-
ously (primary milia) or may be secondary to 
various processes (secondary milia).44

epidemiology/etiopAthogenesis

Milia are very common lesions. Primary milia 
originate from the lower portion of the infun-
dibulum of vellus hairs and are typically seen 
in infants, although they may also occur in chil-
dren and adults. In secondary milia, the lesions 
generally arise following blistering or trauma 
due to disruption of the sweat ducts. Secondary 
milia have been described following different 
cutaneous disorders, among these bullous pem-
phigoid (Figure 31.11a), inherited and acquired 
epidermolysis bullosa, bullous lichen planus, 
porphyria cutanea tarda, contact dermatitis, and 
burns.45–46 They have also been reported follow-
ing the use of potent topical corticosteroids and 
from dermabrasion, radiotherapy, and tattoos.47

clinicAl presentAtion/diAgnosis

Clinically, milia appear as asymptomatic, 
superficial, uniform, pearly white to yellow-
ish, dome-shaped papules measuring 1–2 
mm in diameter, occurring especially on the 
face. They may be also found on the mucosa 
(Epstein pearls) and palate (Bohn nodules). The 
histological features of milia are identical to 
those of epidermoid cysts, although the lesions 
are smaller. They are usually localized in the 
superficial dermis, and a complete stratified 
squamous epithelium with keratin is arranged 
in concentric laminated layers.

Generally, no laboratory or instrumental 
investigations are needed for milia, as the diag-
nosis is clinical.

dermAtoscopy/videodermAtoscopy feAtures

In doubtful cases (posttraumatic and/or sec-
ondary milia) dermatoscopy may be helpful 
for the differential diagnosis with clinically 
similar lesions such as molluscum contagio-
sum and viral warts. Dermatoscopic exami-
nation of milia, both primary and secondary, 
shows in all cases the same repetitive pattern 
consisting of the presence of homogeneously 
yellowish-white coloration over the whole area 
(Figure 31.11b).

(a)

 

(b)

FIGURE 31.11 (a) Secondary milia in a patient affected by bullous pemphigoid. (b) Dermatoscopy showing 
the presence of roundish structures with a homogeneous yellowish-white coloration (×30).
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32 Photodamaged and aged skin

Anne-Sophie Brillouet and Michael D. Southall

DERMATOSCOPY AND 
SKIN GLYPHICS

Human skin is not a flat, dimensionless surface. It 
is traversed by a microstructure network of irreg-
ularly geometric-shaped patterns called glyph-
ics. In 1926 Harold Cummins coined the name 
dermatoglyphics to describe what had previously 
been referred to as epidermal ridge configura-
tions, or “skin carvings.”1

Advances in the field of dermatoscopy have 
permitted a much more thorough and exhaus-
tive examination of dermatoglyphics than was 
possible when Harold Cummins conducted his 
visual assessments of skin. Dermatoscopic stud-
ies of dermatoglyphics have shown that glyphic 
patterns differ based on the region of the body 
where the skin patterns are located. The glyphic 
patterns on the palms and soles of feet consist 
of ridges that form loops, and arches that con-
tribute to the patterns widely recognized in fin-
gerprinting.2 In contrast, in glabrous skin, the 
glyphic structures consist of polygonal forms 
such as trapezoids, triangles, and quadrangles. 
These polygonal forms manifest as plateaus and 
furrows across the skin surface, sometimes also 
referred to as microreliefs (Figure 32.1).

Dermatoscopy can be useful for examining 
dermatoglyphics in different skin sites across 
the body to investigate the appearance of glyph-
ics. A dermatoscopic examination of regional 
skin sites from a single individual clearly shows 
differences in the appearance of skin glyphics 
(Figure 32.2). Skin regions that would be con-
sidered photoprotected, such as the upper leg 
(thigh) and abdomen, show distinct glyphic pat-
terns with polygonal forms forming the expected 
plateaus and furrows across the skin surface. In 
the same individual, regions of skin that would 
be expected to be exposed to some sun exposure, 
such as the upper dorsal arm and dorsal hand, 
present with less distinct polygonal forms and 
less defined plateaus and furrows. In contrast, 

photoexposed regions of skin, such as the cheek 
and lower outer leg, clearly show a loss of der-
matoglyphic patterns of the skin; the primary 
lines of the polygonal forms appear deeper and 
wider, and the secondary lines appear flatter and 
may even disappear from the skin. In regions of 
the skin that may receive the most sun exposure, 
such as the cheeks, the glyphics are absent.

Another study quantitated the ridge density 
in the glyph plateaus and found that abdominal 
skin had a higher density of ridges compared to 
the forearm, again suggesting that photoexpo-
sure can greatly impact the appearance of skin 
glyphs.3 Taken together, the dermatoglyphic pat-
terns suggest that glyphs may be correlated to 
photoexposure; it is unclear whether the loss of 
glyphic patterns is a result of intrinsic aging or 
extrinsic (photodamage/photoaging).

SKIN MICROGLYPHICS AS A 
FUNCTION OF AGING

Dermal photoaging is manifested primarily as 
the loss and disorganization of collagen fibrils 
including loss of fibrillar collagens (I and III 
in the dermis, and VII anchoring fibrils at the 
dermo-epidermal junction [DEJ])4–6 and the 
accumulation of abundant abnormal amorphous 
elastin fibers containing material, namely elas-
tosis, at the junction of papillary and reticular 
dermis.7 Sun-exposure-increased elastin fibers 
are abnormally located in the areas previously 
held by collagen.8 The oxytalan fibers at the DEJ 
are markedly reduced, and discrete microfibril-
lar bundles are rarely observed in photoaged 
skin.9 The loss of elastic fiber integrity leads 
to a progressive reduction of skin elasticity and 
manifests as skin wrinkles. Photoaged skin has 
reduced levels of hyaluronic acid and elevated 
levels of chondroitin sulphate proteoglycans.10 

The decreased hyaluronic acid content in the 
dermis during photoaging and the subsequent 
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reduced water binding capacity skin can also 
contribute to skin wrinkling and altered elastic-
ity. While the biology of photoaging in the epi-
dermis and dermis has been well documented, 
few studies have examined the changes in skin 
glyphics during the aging process.

Dermatoscopy has been used to investigate 
the differences in skin glyphics between infants 

(6–24 months old) and adults (25–46 years old). 
The skin glyphic pattern in infants was more 
dense and more defined than that in adults, with 
polygonal forms forming the familiar plateaus 
and furrows and the “island” regions defined 
by a glyph more rounded.11 Interestingly, how-
ever, the depth of the skin glyphics was simi-
lar in infants and adults, although these results 
did not determine whether the change in skin 
glyphics was a result of intrinsic or extrinsic 
aging. Various quantification methods have 
been published for images of skin glyphics 
obtained from dermatoscopy as a way to cor-
relate skin glyphics with skin aging. Zou and 
co-workers calculated the mean area of skin 
glyphics formed by the primary and secondary 
lines and demonstrated a significant correlation 
between age and skin glyphics,12 although this 
was calculated using dermatoscopic images 
from only two body sites.

A more comprehensive dermatoscopic study 
of skin glyphics acquired from the same region 
of skin of different-age patients was conducted 
to determine whether the change in glyphics was 
due to intrinsic or extrinsic aging. Photoprotected 
(abdomen and upper leg) and photoexposed (hand 

FIGURE 32.1 Dermatoscopy of skin glyphic: the 
polygonal forms comprise the plateaus and furrows 
patterns seen across the skin surface (×50, parallel-
polarized lens).

Upper leg Abdomen Lower outer leg

Cheek Back of hands Dorsal forearm

FIGURE 32.2 Dermatoscopy of skin glyphic in different body regions of a 33-year-old subject: the glyph-
ics pattern is very distinct in photoexposed skin sites compared to photoprotected skin sites (×50, parallel-
polarized lens).
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and dorsal forearm) sites were acquired from indi-
viduals aged 30s, 40s, and 60s. A dermatoscopic 
examination of regional skin sites from different-
aged individuals clearly shows that the appearance 
of glyphs is affected by both intrinsic and extrin-
sic aging (Figures 32.2 and 32.3). The glyphic 
pattern of photoexposed skin (hand and dorsal 
forearm) sites clearly shows an earlier chrono-
logical age loss of glyphics than photoprotected 
sites. In contrast, photoprotected sites such as the 
abdomen and upper leg show that a decrease in 
the appearance of glyphic patterns does occur, but 
it occurs at a later age than does the loss of glyphic 
patterns in photoexposed skin. The results of der-
matoscopy studies suggest that dermatoglyph-
ics on skin can be affected by both extrinsic and 
intrinsic aging, and that skin glyphics disappear 
earlier in aging due to extrinsic aging than due to 
intrinsic aging. Thus, skin glyphics may be a sur-
rogate marker for premature skin aging.

EVALUATING SKIN 
GLYPHIC CHANGES WITH 
EMOLLIENT TREATMENT

In addition to investigating age and skin region 
changes in dermatoglyphics, dermatoscopy can 
also be used to evaluate the effects of topical 
emollient therapy on skin microrelief and skin 
health.

Skin moisturization is significantly decreased 
when the skin is damaged, and skin repair can 
be dependent on retarding the loss of moisture 
from the skin. The unique structure of the stra-
tum corneum of the skin contributes to its func-
tion as a barrier to water loss and the external 
harsh environment. Injury to this barrier by the 
environment, UV exposure, common irritants, 
and age, with the resulting loss of water from the 
skin, is an important cause of the development 
of dry skin.

Age 30s Age 40s Age 60s

Age 30s Age 40s Age 60s
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Age 30s

D
or

sa
l f

or
ea

rm
H

an
d

A
bd

om
en

U
pp

er
 le

g

Age 40s Age 60s

FIGURE 32.3 Dermatoscopy images of skin glyphic from photoexposed skin (hand and dorsal forearm) and 
photoprotected skin (upper leg and abdomen) from subjects in various age groups: skin glyphic patterns show 
both the accelerated loss of microstructure in photoexposed skin sites compared to photoprotected skin sites 
and the loss of microstructure from intrinsic aging (×50, parallel-polarized lens).
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Emollients or moisturizers help increase the 
hydration of the skin and may indirectly contrib-
ute to the skin barrier repair process. Emollient 
therapy is widely used in various dermatologic 
and cosmetic skin treatments to replace natural 
skin lipids, to cover tiny fissures in the skin bar-
rier, and to provide a soothing, protective skin 
barrier film.13 Emollients slow evaporation of the 
skin’s moisture, thereby maintaining hydration 
and improving the appearance and tactile prop-
erties of dry and aging skin. Different classes 
of emollients or moisturizers are based on their 
mechanism of action, including humectants and 
occlusives. Humectants attract and bind water 
in the stratum corneum from the dermis and 
can also mimic the role of natural hydrophilic 
components in the stratum corneum. Humectant 
molecules include amino acids, lactic acids, 
alpha hydroxy acids, propylene glycol, glyc-
erin, and urea. Some of these agents are the 
components of the skin’s natural moisturizing 

factor (NMF), a collection of water-soluble 
compounds that are only found in the stratum 
corneum and absorb water from the atmosphere 
and combine it with their own water content, 
allowing the outermost layers of the stratum 
corneum to stay hydrated despite exposure to 
the elements.14 Because NMF components are 
water soluble, they are easily leached from the 
cells with water contact—which is why repeated 
contact with water actually makes the skin drier. 
The lipid layer surrounding the corneocyte 
helps seal the corneocyte layer to prevent loss of 
NMF. Occlusive agents increase the skin’s mois-
ture content by providing a hydrophobic barrier 
over the skin. Occlusives, such as petrolatum, 
form an occlusive film on the skin that reduces 
the transepidermal water lost (TEWL) by pre-
venting evaporation of water from the stratum 
corneum.15 These agents can diffuse into the 
intracellular lipid domains and may also help to 
restore the lipid barrier of the skin.

(a) (b)

(c) (d)

FIGURE 32.4 Dermatoscopy images of skin glyphics from photoexposed skin at baseline (left image, a 
and c) and after 4 weeks of treatment with an emollient lotion (right image, b and d): restoration of the skin 
glyphic patterns (×50, parallel-polarized lens).
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A dermatoscopic examination of regional 
skin sites from subjects using a topical emollient 
lotion clearly shows differences in the appear-
ance of skin glyphics (Figure  32.4). Images of 
skin glyphics obtained prior to emollient therapy 
clearly show a loss of dermatoglyphic pattern 
of the skin; the primary lines appear deep and 
wide and the secondary lines appear flatter or are 
absent. Subjects used a topical emollient lotion 
for 4 weeks, and the same site was again imaged 
using dermatoscopy. Treatment with an emollient 
lotion restored the appearance of the skin glyph-
ics with the primary lines of the polygonal forms 
forming the familiar plateaus and furrows, and in 
several subjects the secondary lines reappeared 
after being absent in the baseline images.

ROLE OF SKIN GLYPHICS AS A 
RESERVOIR FOR EMOLLIENTS 
AND OTHER TOPICAL AGENTS

While it is unclear whether there is a physiologi-
cal purpose for skin glyphics, several theories 
have been proposed. First, skin glyphics may 
increase the surface area of skin, thereby pro-
viding more interface for thermoregulation.2 
Other theories suggest that skin glyphics may 
act as a conduit on the skin surface. Zhang 
and colleagues investigated the distribution of 
oleic acid on the skin using infrared micros-
copy. After topical administration on the skin, 
oleic acid was found to spread laterally across 
the skin, and the pattern of the distribution was 
correlated with glyphics regions on skin.16 The 
skin glyphics were proposed to act as skin chan-
nels for lateral diffusion across the skin surface. 
In addition, it was proposed that skin glyphics 
themselves might act as reservoirs for emol-
lients and other topical agents applied to the 
skin. Thus in photoexposed or aged skin, where 
the skin glyphics are absent, the lack of skin 
glyphics may impair skin transport and skin 
reservoir effect and thereby contribute to age-
dependent skin dryness.

CONCLUSION

Dermatoscopy has been shown to be a use-
ful resource for researchers investigating clini-
cal and cosmetic applications in skin care.17 
Additional applications of dermatoscopy show it 

to be an extremely valuable tool for examining 
skin expression of dermatoglyphics as a function 
of age and photoexposure. The ability to acquire 
high-resolution images of the skin surface has 
enabled researchers to investigate and follow 
changes in the appearance of dermatoglyphics 
during topical treatments.
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