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Preface

guidelines for the management of patients with cutaneous
lymphomas.

The great strength of the first edition of this book was the
high quality and large number of illustrations. In this second
edition we have increased the number of illustrations by
50%; in addition, many of the figures printed in the first edi-
tion have been replaced by better ones. This was possible due
to the fine efforts of those working at Blackwell Publishing:
we are greatly indebted to Stuart Taylor, Katrina Chandler
and Fiona Pattison for the help and support provided in the
preparation of this second edition.

Of course, the decision as to whether or not our efforts
have produced a valid workaone that can be of help in the
diagnosis and management of patients with cutaneous 
lymphomasarests with the readers. We hope that you will
find it helpful and that your patients will profit from it as, in
the end, this is the only consideration that counts in medicine.

Graz and Oxford, January 2004
Lorenzo Cerroni

Helmut Kerl
Kevin Gatter

We would like to thank once again the many clinicians and
patients who provided the essential material and information
necessary to prepare the book.

We would like to express special thanks to Uli
Schmidbauer, who prepared superb histopathological and
immunohistochemical sections, and to Werner Stieber, who
was responsible for the excellent quality of the clinical 
pictures. 

Acknowledgements

The positive response to the first edition of this book was
most gratifying. However, even as we were completing it, we
knew already that advances in the fields of haematopathology
in general and of cutaneous lymphomas in particular meant
we should need to review many concepts and beliefs in the
light of new discoveries and novel interpretations in the
future. This of course mirrors exactly what is happening daily
in all other fields of medicine. In fact, in the last few years
many entities have been further characterized and some have
been newly described. In addition, the field of cutaneous
lymphomas has been revolutionized by advances in the use of
immunohistological, molecular genetics and in situ hybrid-
ization techniques. In this context, for the second edition of
our book we have completely re-written most of the chapters
rather than just edited them.

Besides updating concepts and interpretation of single dis-
ease entities, we have added completely new chapters such as
those on cutaneous manifestations in myelogenous leukaemia
and on cutaneous lymphoproliferative disorders in immuno-
compromised patients. Some chapters have been deleted and
replaced by new ones that are completely changed (especially
those on cutaneous T-cell lymphomas other than mycosis
fungoides). In addition, several entities that were not
included in the first edition have been added in some of the
chapters. Finally, we have greatly expanded the chapter on
mycosis fungoides, the single disease entity that represents by
itself more than 50% of all cases of cutaneous lymphoma. In
short, this is more a new book than a second edition of the
old one.

One of the criticisms of the first edition was the absence of
in-text citations. We have now added this feature, and in
addition expanded greatly the number of references. The sect-
ions on clinical features, therapy and prognosis have also
been greatly expanded in every chapter in order to provide

vi



It is becoming increasingly evident that primary cutaneous
lymphomas represent distinct clinical and histopathological
subtypes of extranodal lymphomas [1–7]. They can be defined
as neoplasms of the immune system, characterized by a pro-
liferation of either T or B lymphocytes which show a particu-
lar tropism for the skin. Extracutaneous spread with lymph
node involvement can be observed during the course of the
disease.

Primary cutaneous lymphomas should be separated from
secondary skin manifestations of extracutaneous (usually
nodal) lymphomas, which represent metastatic disease and
are characterized by a different prognosis and treatment.
Because the histopathology of primary and secondary cutane-
ous lymphomas may be similar or identical [8], complete
staging investigations are needed to establish this distinction.

The standard definition of primary cutaneous lymphomas
is disease confined solely to the skin for at least 6 months 
after complete staging procedures have been performed [4].
Recently, two of the authors (LC, HK) proposed changing
the definition to ‘no extracutaneous manifestations of the
disease at presentation’ [7]. The main reason for adopting
this definition is the need to classify the disease accurately,
and treat patients accordingly, at presentation, without wait-
ing for 6 months.

Clinical and biological differences between nodal and cutane-
ous lymphomas have prompted the development of specialized
classification schemes. In 1997, a European Organization for
Research and Treatment of Cancer (EORTC) Cutaneous
Lymphoma Study Group panel proposed a new classification
of cutaneous lymphomas based on recognized clinicopatho-
logical entities (Table 1.1) [4]. Although this classification is
easily assimilated into the widely accepted general lymphoma
classification (the World Health OrganizationaWHO system;
Table 1.2), as both are based on clinicopathological entities,
some conceptual differences exist [9]. The skin classification

Classification of cutaneous
lymphomas

is obviously expanded in certain areas to allow a detailed
description of individual types of cutaneous lymphoma. At
the time of writing, a combined EORTC/WHO classification
of skin lymphomas is being prepared.

In the following chapters we describe the clinicopatholog-
ical characteristics of lymphomas arising in the skin, with spe-
cial emphasis on primary cutaneous lymphomas. A guideline
for treatment is also included. In addition, a short discus-
sion of the inflammatory diseases that simulate lymphomas
(cutaneous pseudolymphomas) is provided.

Primary cutaneous lymphomas represent an heterogeneous
group of diseases with different clinicopathological presenta-
tions and prognostic features. In order to classify patients cor-
rectly, it is crucial that a complete clinical history is obtained
and integrated with histopathological, immunophenotypical
and molecular data. To take but one example, lesions of type
B lymphomatoid papulosis show histopathological features
that may be indistinguishable from those observed in myco-
sis fungoides, and differentiation in these cases can only be
achieved by correlation with the clinical picture.

As a general rule, complete staging investigations at pre-
sentation include physical examination, laboratory investiga-
tions, chest X-ray, ultrasound of lymph nodes and visceral
organs, computerized tomography (CT) scans and bone
marrow biopsy. Positron emission tomography is also being
increasingly used for staging of patients with cutaneous lym-
phoma. Patients with patch-stage mycosis fungoides or lym-
phomatoid papulosis do not require extensive investigations.
The necessity of bone marrow biopsy in patients with cutane-
ous marginal zone lymphoma is questionable.

Surgical specimens should be carefully removed, paying par-
ticular attention not to crush the tissue. Shave biopsies must

Surgical techniques

Examination of patients

Chapter 1 Introduction
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2 Chapter 1

be avoided. Punch biopsies, although sometimes insufficient
for a definitive diagnosis, may be performed in special
instances (early lesions of mycosis fungoides).

Histopathology

Sections should be cut with a maximum thickness of 4 µm
and subsequently stained with haematoxylin and eosin
(H&E), periodic acid–Schiff (PAS) and, if possible, Giemsa.
High-quality sections are necessary for a correct diagnosis.

Immunophenotype

Modern immunohistochemical techniques allow the study of
phenotypical patterns on routinely fixed, paraffin-embedded
tissue sections [10–12]. The use of proteolytic enzymes
(trypsin) has been widely replaced by other antigen demask-
ing methods such as microwave heating of sections. In short,
tissue sections are placed in a microwave heater and heated
up to 100°C for 10–15 min, and then slowly cooled off before
application of the first antibody. Microwave heating can be
substituted by pressure cooking or by overnight incubation

Histopathology, immunophenotype
and molecular genetics

of sections at 80°C. A list of antibodies reactive with lym-
phocyte subsets and accessory cells (macrophages, dendritic
reticulum cells and interdigitating cells) in routinely fixed,
paraffin-embedded tissue sections is reported in Table 1.3.

Molecular genetics

Analysis of the T-cell receptor (TCR) and immunoglobulin
heavy-chain (JH) genes has provided a new and important
technique for the study of cutaneous lymphomas. Early in
their differentiation, T and B lymphocytes rearrange their
TCR and JH genes, respectively [13,14]. Analysis of the gene
rearrangement by Southern blot or polymerase chain reac-
tion (PCR) techniques provides clues to the clonality of a
given infiltrate. The PCR technique presents two main
advantages: (i) DNA can be extracted from routinely fixed
tissues; and (ii) the sensitivity is higher (5–10% of clonal cells
within a mixed cell population can be detected by Southern
blot analysis, compared to 1% by PCR). Benign (reactive)
lymphoid proliferations are characterized by a polyclonal
pattern of TCR and/or JH gene rearrangement. In contrast,
malignant lymphomas reveal a monoclonal population of
lymphocytes, identified as an additional band with the
Southern blot method and as a single band with the PCR
technique. Although these methods are effective and reliable,
they have some limitations: benign inflammatory dermatoses

Table 1.1 Classification of cutaneous lymphomas (EORTC Cutaneous Lymphoma Study Group).

T-cell lymphomas B-cell lymphomas

Indolent behaviour Indolent behaviour
Mycosis fungoides Follicle centre lymphoma
Mycosis fungoides with follicular mucinosis Immunocytoma
Pagetoid reticulosis (marginal zone B-cell lymphoma)
Large cell cutaneous T-cell lymphoma, CD30+

anaplastic
immunoblastic
pleomorphic

Lymphomatoid papulosis

Aggressive behaviour Intermediate behaviour
Sézary syndrome Large B-cell lymphoma of the leg
Large cell T-cell lymphoma, CD30–

immunoblastic
pleomorphic

Provisional entities* Provisional entities*
Granulomatous slack skin Intravascular large B-cell lymphoma
CTCL, pleomorphic, small/medium-sized Plasmacytoma
Subcutaneous panniculitis-like T-cell lymphoma

CTCL, cutaneous T-cell lymphoma.
*This group includes cutaneous lymphomas with insufficient data to delineate clear-cut
clinicopathological entities.



Introduction 3

may rarely present a monoclonal pattern, and a ‘germline’ or
polyclonal pattern may be observed in clear-cut lymphomas.
In addition, lack of sensitivity may give rise to negative results
in many cases of early cutaneous T- or B-cell lymphoma.

A common pitfall in molecular analysis of cutaneous lym-
phoproliferative disorders is the presence of ‘pseudomono-
clonal’ rearrangement of the JH gene in cutaneous lymphoid
infiltrates characterized by the presence of only a few B 
lymphocytes. In fact, it is not uncommon to observe this 
phenomenon in lesions of cutaneous T-cell lymphoma with
reactive B lymphocytes. A good rule is to perform at least two
(better three) separate extractions of DNA from different
sections of the biopsy tissue, and to run one independent
PCR assay for every extraction. In this way, different ‘pseu-
domonoclonal’ bands will be observed, thus showing overall
a polyclonal pattern.

Molecular analyses are also widely used in haematology to
identify particular genetic aberrations characteristic of a
specific clinicopathological entity, such as the interchro-
mosomal 14;18 translocation typical of nodal follicular lym-
phoma or the t(2;5) of nodal anaplastic large cell lymphoma.
Unfortunately, as yet only a few specific genetic alterations
have been identified in primary cutaneous lymphomas.

Fluorescence in situ hybridization technique

Chromosomal abnormalities are becoming increasingly
important in the study and classification of haematopoietic
neoplasms. In recent years, new methods have been devel-
oped for evaluation of tissue specimens fixed in formalin and
embedded in paraffin, allowing the investigation of routine
biopsy samples and archive material. The fluorescence in situ
hybridization (FISH) technique is based on the same prin-
ciple as the Southern blot method, relying on the annealing
of single-stranded DNA to complementary DNA.

Depending on the probes selected, the FISH method can
be used to detect different types of chromosomal abnormali-
ties, including monosomy, trisomy and other aneuploidies, as
well as translocations and deletions. The use of FISH applied
to routinely processed tissue specimens identified a hitherto
unknown t(14;18)(q32;q21) involving the JH and MALT1
genes in a subset of cases of primary cutaneous marginal zone
B-cell lymphomas [15].

Microarrays

The recent development of techniques of comparative
genomic hybridization, and the identification of over 19 000
human genes by the Human Genome Project, allows one to

Other methods in the study of
cutaneous lymphoid infiltrates

Table 1.2 The WHO classification of tumours of haematopoietic
and lymphoid tissues.

B-cell neoplasms
Precursor B-cell neoplasms
Precursor B-lymphoblastic leukaemia–lymphoma

Mature B-cell neoplasms
Chronic lymphocytic leukaemia/small lymphocytic lymphoma
B-cell prolymphocytic leukaemia
Lymphoplasmacytic lymphoma
Splenic marginal zone lymphoma
Hairy cell leukaemia
Plasma cell myeloma
Solitary plasmacytoma of bone
Extraosseous plasmacytoma
Extranodal marginal zone B-cell lymphoma of mucosa-associated

lymphoid tissue (MALT lymphoma)
Nodal marginal zone B-cell lymphoma
Follicular lymphoma
Mantle cell lymphoma
Diffuse large B-cell lymphoma
Mediastinal (thymic) large B-cell lymphoma
Intravascular large B-cell lymphoma
Primary effusion lymphoma
Burkitt lymphoma/leukaemia

B-cell proliferations of uncertain malignant potential
Lymphomatoid granulomatosis
Post-transplant lymphoproliferative disorder, polymorphic

T- and NK-cell neoplasms
Precursor T-cell neoplasms
Precursor T-lymphoblastic leukaemia/lymphoma
Blastic NK-cell lymphoma (neoplasm of uncertain lineage and stage

of differentiation)

Mature T- and NK-cell neoplasms
T-cell prolymphocytic leukaemia
T-cell large granular lymphocytic leukaemia
Aggressive NK-cell leukaemia
Adult T-cell leukaemia/lymphoma
Extranodal NK/T-cell lymphoma, nasal type
Enteropathy-type T-cell lymphoma
Hepatosplenic T-cell lymphoma
Subcutaneous panniculitis-like T-cell lymphoma
Mycosis fungoides
Sézary syndrome
Anaplastic large cell lymphoma, primary cutaneous
Peripheral T-cell lymphoma, unspecified
Angioimmunoblastic T-cell lymphoma
Anaplastic large cell lymphoma

T-cell proliferation of uncertain malignant potential
Lymphomatoid papulosis

Hodgkin lymphoma
Nodular lymphocyte-predominant Hodgkin lymphoma
Nodular sclerosis classical Hodgkin lymphoma
Lymphocyte-rich classical Hodgkin lymphoma
Mixed cellularity classical Hodgkin lymphoma
Lymphocyte-depleted classical Hodgkin lymphoma
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Table 1.3 Panel of antibodies for immunohistological analysis of cutaneous lymphomas on routinely fixed, paraffin-embedded tissue sections.

Antigen Immunostaining Suggested clone Pre-treatment

CD1a Langerhans cells, precursor T cells 010* C/D
CD2 T cells 271† C/D
CD3 T cells PS1† B/C/D
CD3e T cells (epsilon chain of CD3) PC3/188 A‡ C/D
CD4 T-helper cells IF6† C/D
CD5 T cells; B-CLL 4C7† C/D
CD7 T cells 272† C/D
CD8 T-cytotoxic cells C8/144B‡ C/D
CD10 CALLA; germinal centre cells 270† C/D
CD15 Hodgkin cells C3D-1‡ A/B
CD20 B cells L26‡ A/C/D
CD21 Follicular dendritic cells IF8‡ C/D
CD30 Activated T and B cells, Hodgkin cells Ber-H2‡ B/C/D
CD31 Endothelial cells JC70A‡ B/C/D
CD34 Precursor cells QBend 10‡ C/D
CD43 T cells DF-T1‡ C/D
CD45 Leucocyte common antigen 2B11‡ A/B
CD45RA Naive T cells 4KB5‡ C/D
CD45RO Memory T cells UCHL1‡ C/D
CD56 NK cells, NCAM 1B6‡ C/D
CD57 NK cells TB01§ C/D
CD68 Histiocytes, macrophages KP1‡ or PGM1‡ B/C/D
CD79a B cells JCB117‡ C/D
CD99 Precursor cells mic-2‡ C/D
CD138 Plasma cells Mi15‡ C/D
Ig heavy-chains B cells (IgA, IgD, IgG, IgM) Polyclonal‡ C/D
Ig light-chains B cells (kappa, lambda) Polyclonal‡ B/C/D
Ki-67 Proliferating cells MIB-1‡ C/D
Cytokeratin Epithelial cells MNF116‡ B/C/D
EMA Epithelial membrane antigen E29‡ A
S100 protein Langerhans cells, interdigitating reticulum cells Polyclonal‡ B/C/D
TdT Precursor cells 8-1 E4¶ C/D
TCR-b a /b T cells b-F1|| C/D
TIA Cytotoxic T cells TIA-1** C/D
Granzyme-B Cytotoxic T cells Gr-B7†† C/D
Perforin Cytotoxic T cells 358-020‡‡ C/D
Bcl-2 T and B cells 124‡ C/D
Bcl-6 B cells, germinal centre PG-B6p‡ C/D
ALK protein Anaplastic large cell lymphoma ALK-1‡ C/D
Myeloperoxidase Myeloid cells MPO-7‡ B
Anti-HLA-DR HLA-DR CR3/43‡ C/D
Cyclin-D1 B cells, mantle cell lymphoma DCS-6§§ C/D

A, nil; B, enzyme; C, microwave; D, pressure cooking.
*Immunotech.
†Novocastra.
‡Dako.
§Serotec.
¶Sigma.
||Endogen.
**Coulter.
††Monosan.
‡‡Ancell.
§§NeoMarkers.
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check copy numbers and expression profiles of thousands of
genes in a single experiment (microarray technology), thus
providing important new information on the genetic profiles
of human cancers [16]. Microarrays can be used to detect
copy numbers of given genes (DNA microarrays), gene
expression (RNA microarrays), RNA-inhibitor expression
(RNAi microarray) and proteins (proteomics).

Using these methods, different subgroups of patients with
nodal diffuse large B-cell lymphoma have been recently
identified, as well as prognostic categories of patients with
diffuse large B-cell lymphoma after treatment [17,18]. In the
skin, microarray studies have been used to characterize
infiltrates of B-cell lymphomas and to elucidate their rela-
tionship to nodal counterparts, and to evaluate genetic fea-
tures of mycosis fungoides [19–21]. As this area of study is
rapidly expanding, many more data will be gathered in the
near future on different diagnostic and prognostic features of
cutaneous lymphomas.

Laser-based microdissection

Microdissection of tissue specimens using a laser beam to
isolate single cells or structures has been increasingly used in
recent years in the study and characterization of cutaneous
lymphoid infiltrates by PCR [22–27]. The main advantage
over conventional microdissection techniques lies in the
selective destruction of tissue by laser-beam energy. This
obtains a contamination-free sample, with DNA from cells
other than the target population totally destroyed. Most 
routine histological or immunohistological stains can be
used. As the laser is suitable for analysis of routinely fixed
specimens, there is no need for fresh-frozen tissue. Archival
material stored in paraffin blocks can therefore be easily 
evaluated.
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In contrast to the situation in the lymph nodes, where B-cell
lymphomas represent the majority of non-Hodgkin lym-
phomas, in the skin, T-cell lymphomas are the most frequent
group of malignant lymphomas, and mycosis fungoides is 
by far the most frequent single entity, alone representing
approximately 50–60% of all primary cutaneous lymphomas.
The peculiar clinicopathological and prognostic aspects of
cutaneous T-cell lymphomas are well recognized, and
prompted the inclusion in the World Health Organization
(WHO) classification of haematopoietic neoplasms of many
of the entities listed in the European Organization for
Research and Treatment of Cancer (EORTC) classification
for primary cutaneous lymphomas [1,2]. Although the utility
of the EORTC scheme has been validated in one large study,
some uncommon entities of the cytotoxic NK/T-cell lym-
phomas are not listed there [3].

In recent years, progress in immunohistochemistry and
molecular genetics has allowed the reclassification of many of
the cases diagnosed in the past as unusual variants of mycosis
fungoides: disseminated pagetoid reticulosis, mycosis fun-
goides ‘a tumeur d’emblee’, and other cases of mycosis fun-
goides showing an aggressive course and short survival. It has
been demonstrated that many of these cases belong to the
recently described group of cytotoxic lymphomas, including
mainly nasal-type NK/T-cell lymphoma, cutaneous γ/δ T-
cell lymphoma, and epidermotropic aggressive CD8+ T-cell
lymphoma. To this group of disorders belong also cases
classified in the past as ‘malignant histiocytosis’. Many of 
the cytotoxic lymphomas are today well characterized, and
cutaneous lesions can be studied on routinely fixed sections
of tissue.

It should be noted that, with some exceptions, cytomor-
phological features of neoplastic cells are of less importance
in the classification of cutaneous T-cell lymphomas, and that
a precise diagnosis can be achieved only by integration of
clinical features with histopathological, immunophenotyp-
ical and molecular ones. In fact, most cutaneous T-cell lym-
phomas (including mycosis fungoides) are characterized by a
proliferation of small-, medium- or large-sized pleomorphic

T lymphocytes. Thus, the distinction of rare entities of cuta-
neous T-cell lymphoma from mycosis fungoides can be
achieved only by careful taking of the clinical history and
clinical examination of the patients. In addition, although 
in mycosis fungoides the size of the neoplastic cells has a
prognostic value and the onset of large cell transformation
bears a worse prognosis (see Chapter 2), in many other 
entities of cutaneous T-cell lymphoma the size of the neo-
plastic cells is not a prognostic indicator, as the biological
behaviour is independent of the cytomorphological features.
Thus, for example, a nasal-type NK/T-cell lymphoma with
predominance of small pleomorphic lymphocytes has a very
aggressive behaviour and bears a poor prognosis; in contrast,
lymphomatoid papulosis and CD30+ anaplastic large cell
lymphoma have an indolent behaviour and an excellent prog-
nosis in spite of the marked atypia and the large size of the
neoplastic cells.

Many controversies still exist in the field of cutaneous 
T-cell lymphomas. The definition of Sézary syndrome, for
example, varies in different centres, and is still a matter of 
discussion. Criteria for the early diagnosis of mycosis 
fungoides, as well as the exact nosological classification of
variants of it such as so-called small-plaque parapsoriasis, are
also a matter of discussion. Exact definitions and diagnostic
criteria for some subtypes of cytotoxic lymphomas are still
lacking, and many overlaps exist among different entities.
The entity of small–medium pleomorphic T-cell lymphoma
is not widely accepted, and needs to be verified by studying
larger numbers of patients [4]. Molecular data gathered from
microarray studies may give us some of the answers to these
questions in the near future.

1 Willemze R, Kerl H, Sterry W et al. EORTC classification for primary
cutaneous lymphomas: a proposal from the Cutaneous Lymphoma
Study Group of the European Organization for Research and Treat-
ment of Cancer. Blood 1997; 90: 354–71.
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Mycosis fungoides represents the most common type of
cutaneous T-cell lymphoma [1,2]. It is also a long-standing
entity, having been described almost two centuries ago, in
1806, by the French dermatologist Alibert. Traditionally, it is
divided into three clinical phases: patch, plaque and tumour
stages. The clinical course can be protracted over years or
decades. The term ‘mycosis fungoides’ should be restricted 
to the classic so-called ‘Alibert–Bazin’ type of the disease,
characterized by the typical slow evolution and protracted
course. More aggressive entities (e.g. mycosis fungoides ‘a
tumeur d’emblee’), characterized by an onset with plaques
and tumours, an aggressive course and a bad prognosis, are
better classified among the recently described group of cuta-
neous cytotoxic T- (NK/T-) cell lymphomas (see Chapter 6).

In the past, mycosis fungoides has been considered as 
an ‘incurable’, albeit slowly progressive disease, that inevi-
tably ended with the death of the patient. Recently, an early
form of mycosis fungoides has been recognized, consisting of
subtle patches of the disease [3–5]. These patients have rela-
tively mild stable disease, which questions the traditional
concept of the inevitability of disease progression until death.

The aetiology of mycosis fungoides remains unknown. A
genetic predisposition may have a role in some cases, and a
familial occurrence of the disease has been reported in a few
instances [6,7]. Association with long-term exposure to vari-
ous allergens has also been advocated, as well as exposure 
to environmental agents and association with chronic skin
disorders and viral infections [8–12]. Recently, seropositivity
for cytomegalovirus (CMV) has been observed at unusually
high frequencies in patients with mycosis fungoides, sugges-
ting a role for this virus in the pathogenesis of the disease
[13]. In some countries, mycosis fungoides-like disorders 
are clearly associated with viral infections (human T-cell
lymphotrophic virus I [HTLV-I]-associated adult T-cell
lymphoma–leukaemia), but the search for viral particles in
patients with mycosis fungoides has so far been unsuccessful
[14]. Genetic alterations have been identified mainly in late
stages of the disease, and their importance for disease initi-
ation is unclear [15–20].

Mycosis fungoides has been described in patients with

other haematological disorders, especially lymphomatoid
papulosis and Hodgkin lymphoma. In occasional patients,
the same clone has been detected in mycosis fungoides and
associated lymphomas, raising questions about a common
origin of the diseases [21–24]. In addition, patients with
mycosis fungoides are at higher risk of developing a second
(non-haematological) malignancy [25].

A staging classification system for mycosis fungoides was
proposed in 1979 by the Mycosis Fungoides Cooperative
Group (TNMB staging) (Table 2.1) [26]. This system takes
into account the percentage of body area covered by lesions,
and the presence of lymph node or visceral involvement.
Although the presence of malignant circulating cells in the
blood should be recorded for each patient, these data are not
used for staging. More recently, a new staging classification
for mycosis fungoides has been proposed in the World
Health Organization (WHO) classification of haematopoi-
etic neoplasms (Table 2.2) [27].

Some centres specializing in the study and management of
skin lymphomas do not utilize the TNM or WHO staging
schemes, but classify mycosis fungoides according to the type
of skin lesions (patches, plaques and tumours) and the pres-
ence or absence of large cell transformation and/or extracu-
taneous involvement. Table 2.3 summarizes a clinical staging
system for patients with mycosis fungoides.

In this scheme, stage I disease is confined to the skin and
characterized morphologically by patches only. Survival is
extremely long in these patients (usually decades), and non-
aggressive treatments should be applied. Most patients in this
stage die of unrelated causes. Patients with stage II in this
scheme also have disease limited to the skin, but character-
ized morphologically by the presence of plaques, tumours or
erythroderma, or by large cell transformation histopatholog-
ically. The disease in these patients is inevitably progressive,
and treatment should be more aggressive. Stage III patients
have extracutaneous disease and should be managed with
aggressive treatment options.

Staging investigations are not necessary in early stage my-
cosis fungoides (patch stage). Patients with plaques, tumours
or erythroderma should be screened for extracutaneous

Chapter 2 Mycosis fungoides
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involvement (laboratory investigations, sonography of lymph
nodes, computerized tomography (CT) scan of thorax and
abdomen, bone marrow biopsy, examination of the peri-
pheral blood). Although the presence of a monoclonal 
population of T lymphocytes within the peripheral blood has
been observed by polymerase chain reaction (PCR) tech-
nique in some patients with early mycosis fungoides, in many
of these cases the clone was different from that detected in the
skin lesions [28–31]. In addition, the prognostic value of the
detection of monoclonality in the peripheral blood is unclear.
It has been suggested that flow cytometry analysis is highly
effective in demonstrating and quantifying small numbers of
circulating tumour cells in patients with mycosis fungoides
[32].

Lesions of mycosis fungoides can be divided morphologically
into patches, plaques and tumours. Itching is often a promi-
nent symptom. Erythroderma may develop in the course of
the disease, rendering distinction from Sézary syndrome
difficult without a proper clinical history (see also Erythro-
dermic mycosis fungoides, page 25; and Chapter 3).

Patch stage

Patches of mycosis fungoides are characterized by variably
large, erythematous, finely scaling lesions with a predilection
for the buttocks and other sun-protected areas (Figs 2.1 &
2.2). Loss of elastic fibres and atrophy of the epidermis may
confer on the lesions a typical wrinkled appearance, and terms
such as ‘parchment-like’ or ‘cigarette paper-like’ have been
used to describe them (Fig. 2.3). Sometimes, these single
patches have a yellowish hue, conferring a ‘xanthomatous’-
like aspect to the lesions (xanthoerythroderma perstans)
(Fig. 2.4). In early phases, a ‘digitate’ pattern can be observed
(alone or in combination with larger patches; see also Small-
plaque parapsoriasis, page 22) (Fig. 2.5).

Clinical features

Table 2.1 TNMB staging of mycosis fungoides [26].

Skin
T1 Patches, papules or plaques covering < 10% of the skin 

surface
T2 Patches, papules or plaques covering > 10% of the skin 

surface
T3 Tumours
T4 Generalized erythroderma

Lymph nodes
N0 No clinically abnormal lymph nodes; histology negative
N1 Clinically abnormal peripheral lymph nodes

N1o histology not performed
N1n histology negative
N1r histology reactive
N1d dermopathic lymphadenitis

N2 No clinically abnormal peripheral lymph nodes; histology 
positive

N3 Clinically abnormal peripheral lymph nodes; histology positive

Visceral organs
M0 No visceral involvement
M1 Visceral involvement

Blood
B0 < 5% of atypical circulating cells
B1 > 5% of atypical circulating cells

Stage
Ia T1N0M0

Ib T2N0M0

IIa T1–2N1M0

IIb T3N0 –1M0

III T4N0–1M0

IVa T1– 4N2–3M0

IVb T1– 4N0 –3M1

Table 2.2 Clinical staging of mycosis fungoides according to the
WHO [27].

Stage

I Disease confined to the skin
Ia Limited patches/plaques
Ib Disseminated patches/plaques
Ic Tumours
II Enlarged lymph nodes (histology negative)
III Lymph node involvement (histology positive)
IV Visceral involvement

Table 2.3 Clinical staging for patients with mycosis fungoides
(Department of Dermatology, University of Graz).

Stage

Ia Patches < 10% of body area
Ib Patches > 10% of body area
IIa Plaques
IIb Tumours
IIc Erythroderma
IId Large cell morphology
III Lymph node involvement and/or visceral dissemination
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Plaque stage

Plaques of mycosis fungoides are characterized by infiltrated,
scaling, reddish brown lesions (Figs 2.6 & 2.7). Typical
patches are usually observed contiguous to plaques or at
other sites on the body (Fig. 2.8). Plaques of mycosis 
fungoides should be distinguished from flat tumours of the
disease (Figs 2.9 & 2.10). Flat infiltrated lesions should be
biopsied in order to allow histopathological examination and
a precise classification of the lesions.

Tumour stage

In tumour-stage mycosis fungoides a combination of patches,
plaques and tumours is usually found, but tumours may also
be observed in the absence of other lesions (Figs 2.11 & 2.12).

Fig. 2.1 Mycosis fungoides, patch stage. Early patches on the
buttocks.

Fig. 2.2 Mycosis fungoides, patch stage. Early patches on the arm.

Fig. 2.3 Mycosis fungoides, patch stage. Detail of a patch. Note finely
wrinkled surface.

Fig. 2.4 Mycosis fungoides, patch stage. Detail of a yellowish patch
with clinical features of ‘xanthoerythroderma perstans’.

Fig. 2.5 Mycosis fungoides, patch stage. So-called ‘digitate
dermatosis’. Histological examination of two patches revealed in both a
band-like infiltrate diagnostic of mycosis fungoides.
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Fig. 2.6 Mycosis fungoides, plaque stage. Patches and plaques on 
the trunk.

Fig. 2.7 Mycosis fungoides, plaque stage. Small plaque near the nipple
surrounded by infiltrated scaly patches (detail of Fig. 2.6).

Fig. 2.8 Mycosis fungoides, plaque stage. (a) Patches and early
plaques on the buttocks. (b) Note concomitant small patches
(‘parapsoriasis en plaques’) on the abdomen and upper legs.

Fig. 2.9 Mycosis fungoides, plaque stage. Detail of a plaque.

(a)

(b)
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Tumours may be solitary or, more often, localized or gener-
alized. Ulceration is common.

In tumour-stage mycosis fungoides unusual sites of
involvement may be observed, such as the mucosal regions
(Figs 2.13 & 2.14). As oral and genital mucosae are frequently
involved in cytotoxic T/NK-cell lymphomas, care should 
be taken to classify these cases correctly. Careful clinical his-
tory taking, re-evaluation of previous biopsies, and complete
phenotypical and genotypical investigations are mandatory
to make the diagnosis of mucosal involvement in mycosis
fungoides.

Lymph nodes, lung, spleen and liver are the most frequent
sites of extracutaneous involvement in mycosis fungoides,
but specific lesions can arise in all organs [33,34]. The bone

Extracutaneous involvement

Fig. 2.10 Mycosis fungoides, tumour stage. Detail of a flat tumour
with small crusts and scales.

Fig. 2.11 Mycosis fungoides, tumour stage. Patches, plaques and
tumours.

Fig. 2.12 Mycosis fungoides, tumour stage. Large ulcerated tumour on
the right arm. Note patches and plaques in the vicinity of the tumour.

Fig. 2.13 Mycosis fungoides, tumour stage. Involvement of the 
buccal mucosa.

Fig. 2.14 Mycosis fungoides, tumour stage. Involvement of the 
genital mucosa.
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marrow is usually spared. Lymph node involvement may 
be difficult to differentiate histopathologically from der-
matopathic lymphadenopathy, and it has been suggested
that, irrespective of the histopathological features, enlarged
lymph nodes represent a bad prognostic sign. Because of the
presence of ulcerated tumours and of immunodeficiency
(caused both by the lymphoma and the many treatments 
typically administered to these patients during the course of
the disease), septicaemia and/or pneumonia are the major
causes of death.

Mycosis fungoides can be observed in association with other
haematological disorders such as lymphomatoid papulosis,
CD30+ anaplastic large cell lymphoma and Hodgkin lym-
phoma. The onset of these disorders may precede, be con-
comitant with, or occur later than the diagnosis of mycosis
fungoides. In a few patients, molecular analyses revealed that
the same neoplastic clone of T lymphocytes was present in
mycosis fungoides and associated lymphomas [21–24]. It
may be extremely difficult (if not impossible) to differentiate
tumour-stage mycosis fungoides from lesions of lymphoma-
toid papulosis and CD30+ anaplastic large cell lymphoma
(see Chapter 4). It may well be that at least some of the cases
reported as lymphomatoid papulosis or cutaneous CD30+

anaplastic large cell lymphoma arising after the onset of
mycosis fungoides in fact represent lesions of tumour-stage
mycosis fungoides with expression of CD30. In this context,
it should be noted that spontaneous regression (usually par-
tial regression) of single tumours of mycosis fungoides can be
observed.

As well as these haematological disorders, specific in-
filtrates of mycosis fungoides can be observed in benign and
malignant skin tumours such as melanocytic naevi, malig-
nant melanoma and seborrhoeic keratoses among others
(Fig. 2.15) [35]. In these cases, the association of the two dis-
eases represents an example of ‘collision tumours’.

Mycosis fungoides is a cutaneous T-cell lymphoma char-
acterized cytomorphologically by the proliferation of small-
to medium-sized pleomorphic (‘cerebriform’) lymphocytes
(Fig. 2.16). Intraepidermal collections of lymphocytes
(‘Pautrier’s microabscesses’), considered for decades to be
the hallmark of the disease, are present only in a minority of
early patches of mycosis fungoides and can be absent from
more advanced lesions too. Parenthetically, the first descrip-

Histopathology, immunophenotype
and molecular genetics

Association with other diseases

tion of the ‘microabscesses’ is not by Pautrier but by Jean
Ferdinand Darier several decades before [36]. Pautrier was
puzzled by the attribution of this observation to himself and
acknowledged that the intraepidermal collections of lym-
phocytes should have been termed ‘Darier’s nests’ instead (a
term that was used in the 1920s) [36].

It should be emphasized that, although precise histopatho-
logical criteria for the diagnosis of early mycosis fungoides
have been identified (Table 2.4), a definitive diagnosis can
only be made, in many cases, after careful correlation with
the clinical features of the disease. Further problems can arise
when biopsies are taken after different types of local treat-
ment that alter the histopathological features of the lesions.
In unclear cases, a useful approach is to take biopsies from
morphologically different lesions, to repeat biopsies after a 2-
week period without local treatment, and to perform repeat
biopsies on recurrent lesions. Repeat biopsies on recurrent

Fig. 2.15 Mycosis fungoides. Specific infiltrate of the disease within 
a pre-existent melanocytic naevus. Note nests of intraepidermal
lymphocytes.

Fig. 2.16 Cytomorphology of mycosis fungoides reveals predominance
of small- and medium-sized pleomorphic (‘cerebriform’) lymphocytes.
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lesions should also be performed to check whether the fea-
tures are stable or changing (occurrence of large cell trans-
formation). Recently, a scoring system for the diagnosis of
mycosis fungoides has been proposed, combining the clinical
aspect with the immunophenotypical and molecular features
of the infiltrate [37]. However, in our view the diagnosis of
mycosis fungoides can be achieved in most cases by accurate
clinicopathological correlation.

Histopathology

Early lesions of mycosis fungoides reveal a patchy lichenoid
or band-like infiltrate in an expanded papillary dermis 
(Fig. 2.17). A psoriasiform hyperplasia of the epidermis may
be seen (Figs 2.18 & 2.19), but in most cases the epidermis is
normal. Small lymphocytes predominate, and atypical cells
can be observed only in a minority of cases. Epidermo-
tropism of solitary lymphocytes is usually found, but Darier’s
nests (Pautrier’s microabscesses) are rare (Fig. 2.20). Useful

Table 2.4 Histopathological criteria for the diagnosis of early
mycosis fungoides.

Epidermis
Intraepidermal collections of lymphocytes (‘Pautrier’s

microabscesses’/‘Darier’s nests’)
Lymphocytes aligned along the dermo-epidermal junction
Intraepidermal lymphocytes larger than lymphocytes in the dermis
‘Disproportionate’ epidermotropism (epidermotropic lymphocytes

with only scant spongiosis)
Intraepidermal lymphocytes with ‘haloed’ nuclei

Dermis
Expanded papillary dermis with slight fibrosis and coarse bundles 

of collagen
Band-like or patchy lichenoid infiltrate of lymphocytes

Fig. 2.17 Mycosis fungoides, patch stage. Band-like infiltrate of
lymphocytes within an expanded papillary dermis.

Fig. 2.18 Mycosis fungoides, patch stage. Psoriasiform hyperplasia of
the epidermis.

Fig. 2.19 Mycosis fungoides, patch stage. Note a small intraepidermal
collection of lymphocytes (detail of Fig. 2.18).

Fig. 2.20 Mycosis fungoides, patch stage. Scant superficial
perivascular infiltrate of lymphocytes and intraepidermal collections 
of lymphocytes (‘Darier’s nests’, ‘Pautrier’s microabscesses’). Note
perivascular distribution of the infiltrate within the papillary dermis.
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diagnostic clues are the presence of epidermotropic lympho-
cytes with nuclei slightly larger than those of lymphocytes
within the upper dermis and/or the presence of lymphocytes
aligned along the basal layer of the epidermis (Figs 2.21 &
2.22) [3–5,38–42]. Also useful is the presence of many
intraepidermal lymphocytes in areas with scant spongiosis
(Fig. 2.23). In this context, it should be emphasized that in a
few cases (approximately 5% of the total) epidermotropism
may be missing (Fig. 2.24). The papillary dermis shows a
moderate to marked fibrosis with coarse bundles of collagen
and a band-like or patchy lichenoid infiltrate of lymphocytes.
Dermal oedema is usually not found.

Unusual histopathological patterns of mycosis fungoides
in early phases include the presence of a perivascular (as
opposed to band-like) superficial infiltrate (Fig. 2.20), prom-
inent spongiosis simulating the picture of acute contact 

Fig. 2.21 Mycosis fungoides, patch stage. Epidermotropic lymphocytes
with nuclei larger than those of the lymphocytes within the superficial
dermis. Note also lymphocytes with clear halo around the nuclei
(‘haloed lymphocytes’).

Fig. 2.22 Mycosis fungoides, patch stage. Epidermotropism of solitary
lymphocytes aligned along the basal layer of the epidermis.

Fig. 2.23 Mycosis fungoides, patch stage. ‘Disproportionate’
epidermotropism (presence of many intraepidermal lymphocytes on
the background of only scant spongiosis of the epidermis).

Fig. 2.24 Mycosis fungoides, patch stage. Band-like infiltrate of
lymphocytes within a thickened fibrotic papillary dermis. Note
complete absence of epidermotropism.

dermatitis (Fig. 2.25), an interface dermatitis, sometimes with
several necrotic keratinocytes (Fig. 2.26), marked pigment
incontinence with melanophages in the papillary dermis
(Fig. 2.27), prominent epidermal hyperplasia simulating 
the picture of lichen simplex chronicus (Fig. 2.28) and prom-
inent extravasation of erythrocytes (Fig. 2.29). A pattern
characterized by a markedly flattened epidermis, a lichenoid
infiltrate in the dermis and increased dilated vessels in the
papillary dermis is the histopathological counterpart of poi-
kilodermatous mycosis fungoides (Fig. 2.30) (see page 26).

Plaques of mycosis fungoides are characterized by a dense
band-like infiltrate within the upper dermis (Fig. 2.31).
Intraepidermal lymphocytes arranged in Darier’s nests
(Pautrier’s microabscesses) are a common finding at this
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Fig. 2.26 Mycosis fungoides, patch stage. Vacuolization of basal
keratinocytes (‘interface dermatitis’) with several necrotic
keratinocytes.

Fig. 2.27 Mycosis fungoides, patch stage. Note epidermotropic
lymphocytes and several melanophages within the papillary dermis.

Fig. 2.29 Mycosis fungoides, patch stage. Prominent extravasation of
erythrocytes in ‘purpuric’ mycosis fungoides. Note also spongiosis and
epidermotropic lymphocytes.

Fig. 2.28 Mycosis fungoides, patch stage. The epidermis shows a
prominent pseudocarcinomatous hyperplasia. Note epidermotropic
lymphocytes with atypical nuclei.

stage (Fig. 2.32). Cytomorphologically, small pleomorphic
(cerebriform) cells predominate (Fig. 2.16). In some cases,
plaques or flat tumours of mycosis fungoides may present
with a predominantly interstitial infiltrate (Fig. 2.33). This
peculiar presentation can give rise to diagnostic problems,
and has been designated ‘interstitial mycosis fungoides’ [43].
Immunohistology confirms that interstitial cells are T 
lymphocytes, thus being a helpful clue for the differential
diagnosis with the interstitial variant of granuloma annulare
(Fig. 2.34). Intersitial mycosis fungoides is usually a manifes-
tation of either the plaque or tumour stage of the disease.

In tumours of mycosis fungoides, a dense nodular or 
diffuse infiltrate is found within the entire dermis, usually
involving the subcutaneous fat (Fig. 2.35). Epidermotropism

Fig. 2.25 Mycosis fungoides, patch stage. Prominent spongiosis of the
epidermis associated with several epidermotropic lymphocytes. Note
also the presence of a band-like infiltrate of lymphocytes within an
expanded fibrotic papillary dermis.
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may be lost. Flat tumours are characterized histopatholog-
ically by dense infiltrates confined to the superficial and 
mid parts of the dermis (Fig. 2.36). Angiocentricity and/or
angiodestruction can be observed in some cases [44].

A peculiar histopathological presentation of mycosis 
fungoides characterized by marked involvement of hyper-
plastic sweat glands has been termed ‘syringotropic’ mycosis 
fungoides (Fig. 2.37). In some of these cases, syringometa-
plasia can be observed. Involvement of the epidermis may be
missing in syringotropic mycosis fungoides, thus creating
problems in the histopathological diagnosis of this variant of
the disease.

Large cell transformation

In later stages, patients with mycosis fungoides usually
develop lesions with many large cells (immunoblasts, large

Fig. 2.31 Mycosis fungoides, plaque stage. Dense band-like infiltrate
of lymphocytes within the superficial dermis. Note small perivascular
aggregates of lymphocytes in the mid-dermis.

Fig. 2.32 Mycosis fungoides, plaque stage. Intraepidermal collections
of lymphocytes (‘Darier’s nests’ or ‘Pautrier’s microabscesses’).

Fig. 2.33 Interstitial mycosis fungoides. Note neoplastic cells arranged
in intertwining cords within the collagen, simulating the
histopathological picture of the interstitial variant of granuloma
annulare.

Fig. 2.34 Interstitial mycosis fungoides. Staining for CD3 reveals that
all interstitial cells are T lymphocytes.

Fig. 2.30 Mycosis fungoides, patch stage. Prominent atrophy of the
epidermis with loss of rete ridges and epidermotropic lymphocytes
within the lower layers (poikilodermatous mycosis fungoides). Note
band-like infiltrate of lymphocytes within a fibrotic papillary dermis and
increased number of telangiectatic vessels.
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pleomorphic cells or large anaplastic cells) (Fig. 2.38) [45–
47]. Large cell transformation in mycosis fungoides is
defined as the presence of large cells exceeding 25% of the
infiltrate, or of large cells forming microscopic nodules, and
has been detected in more than 50% of patients with tumour-
stage mycosis fungoides [45]. Clusters of large cells may be
observed sometimes in plaques of mycosis fungoides (usually
in patients having tumours on other sites of the body), and
rarely even in thin patches of the disease (these patients too
usually also have plaques and tumours of mycosis fungoides
at other sites of the body) (Fig. 2.39).

Tumours with a large cell morphology may or may not

express CD30. Expression of the antigen does not have any
prognostic significance in these patients. Large cell trans-
formation of mycosis fungoides bears a poor prognosis, and
usually heralds the terminal stage of the disease.

Immunophenotype

Mycosis fungoides is characterized by an infiltrate of α/β T-
helper memory lymphocytes (βF1+, CD3+, CD4+, CD5+,
CD8–, CD45RO+) (Fig. 2.40) [48,49]. Only a minority of
cases exhibit a T-cytotoxic (βF1+, CD3+, CD4–, CD5+, CD8+)
or γ/δ (βF1–, CD3+, CD4–, CD5+, CD8+) lineage that show no
clinical and/or prognostic differences (Fig. 2.41) [50]. In
these cases, correlation with the clinical features is crucial, in
order to rule out skin involvement by aggressive cytotoxic
lymphomas such as CD8+ epidermotropic T-cell lymphoma
or γ/δ T-cell lymphoma (see Chapter 6). In late stages there
may be a (partial) loss of pan-T-cell antigen expression. In
plaque and tumour lesions, neoplastic T cells may express the
CD30 antigen.

Recently, it has been suggested that a low CD8 : CD3 ratio
in skin infiltrates supports the histopathological diagnosis of
mycosis fungoides, but this finding should be confirmed by
larger studies [51].

Cytotoxic-associated markers such as TIA-1 and granzyme
B are negative in mycosis fungoides, although occasionally in
late stages of the disease some positivity may be observed
[52]. These cases should not be classified as cytotoxic 
lymphomas (see Chapter 6), but as tumour-stage mycosis
fungoides with cytotoxic phenotypes. A similar phenotype
may also be seen in early lesions of the rare γ/δ+ mycosis fun-
goides, which besides cytotoxic proteins also express CD56
(Fig. 2.42).

Fig. 2.36 Mycosis fungoides, tumour stage. Histopathology of a flat
tumour showing a dense diffuse infiltrate of lymphocytes within the
superficial dermis involving the mid-dermis.

Fig. 2.37 Syringotropic mycosis fungoides. Neoplastic lymphocytes
arranged predominantly around and within sweat glands. Note
syringometaplasia.

Fig. 2.35 Mycosis fungoides, tumour stage. Dense nodular infiltrates
of lymphocytes within the entire dermis involving the subcutaneous fat.
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Molecular genetics

There are no specific abnormalities commonly associated
with mycosis fungoides. Using cDNA microarray analysis, a
signature of 27 genes, including oncogenes and other genes
involved in the control of apoptosis, has been recently identi-
fied in cases of early- and late-stage mycosis fungoides [53].
Oncogenes such as p16 and p53 do not show alterations in
early lesions, but are often mutated in late (tumour) phases

of the disease. Amplification and overexpression of JUNB has
been found in one study [54].

Rearrangement of the T-cell receptor (TCR) gene is com-
monly found in plaques and tumours, but is present in only
approximately 50% of early (patch) lesions [55,56]. Devel-
opment of ‘patient-specific’ DNA probes can identify the 
neoplastic clone in lesions that are not specific histopatho-
logically [57–59].

The presence of a monoclonal population of T lympho-
cytes has been detected in the peripheral blood in patients

Fig. 2.38 Mycosis fungoides with large cell transformation. (a) Medium- and large-sized pleomorphic lymphocytes. (b) T immunoblasts admixed
with pleomorphic lymphocytes. (c) Large anaplastic cells predominate.

Fig. 2.39 Plaque of mycosis fungoides with large cell transformation.

(a) (b) (c)

Fig. 2.40 Mycosis fungoides, patch stage. Staining for CD3 helps to
highlight intraepidermal T lymphocytes.
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with early-stage mycosis fungoides [28–30]. In many of these
patients, the clone was different from that detected within the
skin, but in some cases the same clone was present both in the
peripheral blood and in the cutaneous lesions of mycosis
fungoides, even after successful treatment and complete 
clinical remission [28,30,31]. The exact diagnostic and prog-
nostic value of molecular genetic analysis of the TCR gene
rearrangement within the peripheral blood in patients with
early mycosis fungoides is still unclear [60].

The histopathological diagnosis of early mycosis fungoides
may be extremely difficult. In some instances, differentiation
from inflammatory skin conditions (e.g. psoriasis, chronic

Histopathological differential
diagnosis

contact dermatitis) may be impossible on histopathological
grounds alone. In these cases, clinical correlation is crucial to
make a definitive diagnosis. Immunohistological features are
not distinctive, and are similar to those observed in many
inflammatory skin conditions [48,49]. Staining for CD3 or
CD4 may help by highlighting epidermotropic T lympho-
cytes (Fig. 2.40).

It has been suggested that in early stages of mycosis fun-
goides, in contrast to benign (inflammatory) cutaneous
infiltrates of T lymphocytes, there is a loss of expression of 
the T-cell-associated antigen CD7 [61,62]. This finding has
not been confirmed by other studies showing normal CD7+

populations in early mycosis fungoides [48,55]. In addition,
T lymphocytes in some cases of benign inflammatory der-
matosis can also show partial loss of CD7 [63,64]. At present,
the value of CD7 staining in the differential diagnosis of 
cutaneous T-cell infiltrates is unclear [65]. Immunohis-
tochemical analysis of the TCRs has also been advocated for
differentiation of early mycosis fungoides from chronic
benign inflammatory conditions. The TCR consists of a con-
stant and a variable region. Two types of TCR may be dis-
tinguished with respect to the constant regions: α/β and γ/δ
heterodimers. Analysis of these receptors shows, in most
cases of early mycosis fungoides, an α/β phenotype (βF1+/
TCRδ1–), similar to that seen in benign cutaneous T-cell
infiltrates [66]. More interesting results have been obtained
from the analysis of the variable regions of TCR. In benign T-
cell infiltrates these differ from one cell to another, whereas
malignant proliferations usually exhibit a monoclonal
expression of these determinants. Jack et al. [67] showed a
monoclonal population in 10 out of 16 cases of plaque- or
tumour-stage mycosis fungoides using antibodies specific for
the Vβ8 and the Vβ5 determinants. However, monoclonality
could not be demonstrated in patch-stage mycosis fungoides.
It has been suggested that the frequent expression of the same
variable region in different cases of mycosis fungoides may
reflect similarities in the aetiology and/or pathogenesis (a
distinct population of virus-infected cells) of this condition
[67].

Molecular analysis of TCR gene rearrangement is a further
criterion helpful in the differentiation of mycosis fungoides
from benign skin conditions [55,56]. It must be underlined
that early lesions of mycosis fungoides reveal a monoclonal
rearrangement only in approximately 50% of cases, and that
several benign dermatoses have been shown to harbour a
monoclonal population of T lymphocytes (e.g. lichen planus
and lichen sclerosus among others) [68–70]. The reason for
the low sensitivity of gene rearrangement analysis in mycosis
fungoides may reside in the very low number of neoplastic
lymphocytes in early phases of the disease, and it has been
shown that the sensitivity can be increased upon micro-
dissection of the specimen [71]. Attempts to increase the 

Fig. 2.41 Mycosis fungoides, patch stage. Positive staining for CD8 in
the CD8+ variant of mycosis fungoides.

Fig. 2.42 Mycosis fungoides, patch stage. Positive staining for CD56 in
the g/d+ variant of mycosis fungoides.
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sensitivity of PCR techniques by refining the detection 
methods have been described [72], but they are often too
complex for routine examination of biopsy specimens.
Moreover, increasing sensitivity has an adverse effect on the
specificity of PCR techniques. At present, therefore, the 
presence or absence of a monoclonal pattern of TCR gene
rearrangement cannot be considered as a crucial criterion in
the early diagnosis of mycosis fungoides.

Several clinical and/or histopathological variants of mycosis
fungoides have been described (Table 2.5) [73,74]. Patients
with these variants often also show features of ‘classic’ myco-
sis fungoides at other sites of the body.

Many of the clinicopathological variants listed in Table 2.5
are quite rare. In the past some of them were separated from
mycosis fungoides and considered as distinct entities (e.g. small-

Clinical and histopathological variants

plaque parapsoriasis, pagetoid reticulosis, granulomatous slack
skin, papuloerythroderma Ofuji), but they are now known to
be variants of mycosis fungoides. In the following text the
main characteristics of some of these forms are summarized.

In addition to these variants, a plethora of terms has been
used in the past for mycosis fungoides (Table 2.6), and some
of them are still in use today. The use of these terms has
brought much confusion to this field, and should be strongly
discouraged.

Small-plaque parapsoriasis

The presence of small patches of disease is common in pati-
ents with otherwise ‘classic’ mycosis fungoides. Some patients
present only with small, sometimes ‘digitated’ patches, typ-
ically located on the trunk and upper extremities (Fig. 2.5). In
the past, cases characterized by small lesions alone were vari-
ously diagnosed as ‘digitate’ dermatosis, chronic superficial
scaly dermatitis or small-plaque parapsoriasis (the term is a
misnomer, for these patients never present with plaques).
Molecular genetic techniques revealed that in some of these
lesions a monoclonal population of T lymphocytes could be
found.

At present there is a lack of agreement concerning the
exact relationship of small-plaque parapsoriasis and mycosis 
fungoides: some think that they represent one and the same
disease, whereas others maintain that they are completely
unrelated [75,76]. In Graz, we have encountered patients
with small patches of ‘parapsoriasis en plaques’ who decades
later developed the plaques and tumours of mycosis fun-
goides, leading us to conclude that small-plaque parapsoriasis
represents an early manifestation of the disease. It is impor-
tant to underline that these patients should not be treated
aggressively, as progression of the disease is rare and, when it
happens, takes place only after a very long period of time.

It should be clearly stated that these authors (in line with
most others) do not believe that ‘large plaque parapsoriasis’

Table 2.5 Clinicopathological variants of mycosis fungoides.

Acanthosis nigricans-like mycosis fungoides
Angiocentric /angiodestructive mycosis fungoides
Bullous (vesiculobullous) mycosis fungoides
Dyshidrotic mycosis fungoides
Erythrodermic mycosis fungoides
Follicular (pilotropic) mycosis fungoides
Granulomatous mycosis fungoides
Granulomatous slack skin
Hyperpigmented mycosis fungoides
Hypopigmented mycosis fungoides
Ichthyosis-like mycosis fungoides
Interstitial mycosis fungoides
‘Invisible’ mycosis fungoides
Mucinous mycosis fungoides
Mycosis fungoides palmaris et plantaris
Mycosis fungoides with eruptive infundibular cysts
Mycosis fungoides with follicular mucinosis
Mycosis fungoides with large cell transformation
Pagetoid reticulosis (Woringer–Kolopp type)
Papular mycosis fungoides
Papuloerythroderma Ofuji
Perioral dermatitis-like mycosis fungoides
Pigmented purpura-like mycosis fungoides
Poikilodermatous mycosis fungoides (poikiloderma vasculare

atrophicans)
Pustular mycosis fungoides
Small-plaque parapsoriasis
Syringotropic mycosis fungoides
Unilesional (solitary) mycosis fungoides
Verrucous/hyperkeratotic mycosis fungoides
Zosteriform mycosis fungoides

Table 2.6 Historical terms used for mycosis fungoides.*

Erythrodermie pityriasique en plaques disseminées
Parakeratosis variegata
Parapsoriasis en plaques
Parapsoriasis lichenoides
Parapsoriasis variegata
Poikiloderma vasculare atrophicans
Premycotic erythema
Prereticulotic poikiloderma
Retiform type of parapsoriasis
Xanthoerythroderma perstans

*Some of these terms are still used today in some centres.
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is a peculiar variant of mycosis fungiodes, but rather repres-
ents one of the most typical presentations of the disease. In
this sense we have not listed ‘large plaque parapsoriasis’
among the clinicopathological variants of mycosis fungiodes.

Mycosis fungoides with follicular mucinosis/
follicular (pilotropic) mycosis fungoides

Some patients with mycosis fungoides present with follicu-
lar papules and plaques characterized histopathologically by
abundant deposits of mucin within hair follicles that are sur-
rounded by a more or less dense infiltrate of T lymphocytes
(Figs 2.43 & 2.44) [77]. The hair follicles are infiltrated by the
lymphocytes (pilotropism). The epidermis between affected
follicles may be spared or involved by the disease (‘epidermal
mucinosis’) (Fig. 2.45). Alopecia resulting from destruction
of the follicles is common (alopecia mucinosa), either gener-
alized or localized (Fig. 2.46). Itching is severe and represents
a major problem in this variant of mycosis fungoides, and
may be non-responsive to standard treatments.

A variant of mycosis fungoides with marked involvement
of the hair follicles but without deposition of mucin has also
been described (pilotropic mycosis fungoides) (Fig. 2.47); its
relationship with follicular mucinosis-associated mycosis
fungoides is unclear, but it seems that pilotropic mycosis fun-
goides represents a distinct clinicopathological variant of the
disease [78].

In patients with marked involvement of the hair follicles,
with or without deposition of mucin, a localized eruption of
small infundibular cysts and comedones infiltrated by neo-
plastic T lymphocytes can be observed (mycosis fungoides
with eruptive cysts and comedones) (Figs 2.48 & 2.49). The
clinical picture is similar to that observed in ‘milia en
plaques’.

We believe that ‘idiopathic generalized follicular muci-
nosis’ represents a variant of mycosis fungoides with marked

deposition of mucin within hair follicles, and cases of pro-
gression to late-stage mycosis fungoides and death have been
well documented [77]. We have also observed patients 
with clear-cut mycosis fungoides-associated follicular muci-
nosis who went into clinical remission after conventional

Fig. 2.43 Mycosis fungoides with follicular mucinosis. Follicular
erythematous papules and plaques on the thigh.

Fig. 2.44 Mycosis fungoides with follicular mucinosis. Mucin deposits
within a hair follicle with destruction of the follicle. Note lymphocytes
infiltrating the hair follicle (‘pilotropism’).

Fig. 2.45 Mycosis fungoides with follicular mucinosis. Mucin deposits
within two hair follicles as well as within the interfollicular epidermis
(‘epidermal mucinosis’). Note also patchy lichenoid infiltrate of
lymphocytes with epidermotropism.
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treatments, and who subsequently relapsed with skin lesions
showing clinical and histopathological features of ‘idio-
pathic’ follicular mucinosis, again suggesting that this condi-
tion represents a variant of mycosis fungoides. Even ‘benign’
localized follicular mucinosis may represent a variant of
mycosis fungoides, conceptually and biologically similar to
localized pagetoid reticulosis and ‘unilesional’ mycosis fun-
goides [77].

Some authors report a worse prognosis in mycosis fun-
goides associated with follicular mucinosis in comparison to
patients with ‘common’ mycosis fungoides [79].

Fig. 2.47 Pilotropic mycosis fungoides. Dense perifollicular infiltrate of
lymphocytes without deposits of mucin within the hair follicle.

Fig. 2.48 Mycosis fungoides with eruptive cysts and comedones.
Retroauricular eruption of small epidermal cysts (milia).

Fig. 2.49 Mycosis fungoides with eruptive cysts and comedones.
Dense infiltrate of lymphocytes involving the wall of the cysts.

Fig. 2.46 Mycosis fungoides with follicular mucinosis. Note partial loss
of hairs within the affected skin (‘alopecia mucinosa’) and superficial
erosions representing scratch artefacts resulting from intense itching.
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Localized pagetoid reticulosis
(Woringer–Kolopp type)/unilesional
(solitary) mycosis fungoides

Localized pagetoid reticulosis is a variant of mycosis fun-
goides presenting with solitary psoriasiform scaly erythema-
tous patches or plaques, usually located on the extremities
(Fig. 2.50). The clinical picture can be deceptive, simulating
that of benign conditions such as warts or eczematous 
dermatitis (Fig. 2.51) [80]. The histological picture shows a
markedly hyperplastic epidermis with striking epidermotro-
pism of T lymphocytes (Figs 2.52 & 2.53). Intraepidermal
lymphocytes are characterized usually by medium-sized
pleomorphic nuclei. Both T-helper and T-cytotoxic pheno-
types have been described.

The term pagetoid reticulosis should be restricted to soli-
tary lesions only (Woringer–Kolopp type) [1,2]. Patients 
presenting with the ‘generalized’ form of pagetoid reticulosis

(Ketron–Goodman type) probably have either classic mycosis
fungoides or, more frequently, one of the recently described
primary cutaneous cytotoxic NK/T-cell lymphomas (aggres-
sive epidermotropic CD8+ T-cell lymphoma, γ/δ cutaneous 
T-cell lymphoma, NK/T-cell lymphomaanasal type) (see
Chapter 6).

The prognosis of patients with solitary pagetoid reticulosis
is excellent, and involvement of internal organs has never
been observed. In a few patients, development of ‘classic’
mycosis fungoides has been documented. The treatment of
choice is surgical excision or local radiotherapy.

Besides localized pagetoid reticulosis, a solitary variant of
mycosis fungoides with clinicopathological features similar to
‘common’ mycosis fungoides has been described (Fig. 2.54)
[81–83]. It is as yet unclear whether the prognosis for these
patients is better, but in some instances development of gen-
eralized lesions of mycosis fungoides has been observed over
time.

Fig. 2.50 Localized pagetoid reticulosis. Erythematous plaque on the
right hand. (Courtesy of Professor W. Sterry, Berlin.)

Fig. 2.51 Localized pagetoid reticulosis. Two small erythematous
papules on the left hand simulating clinically the picture of a wart.

Fig. 2.52 Localized pagetoid reticulosis. Hyperplastic epidermis with
prominent epidermotropism of lymphocytes.

Fig. 2.53 Localized pagetoid reticulosis (detail of Fig. 2.52).



26 Chapter 2

Erythrodermic mycosis fungoides

Patients with mycosis fungoides may develop erythroderma
during the course of their disease. Rarely, swelling of the
lymph nodes and the presence of circulating neoplastic cells
(Sézary cells) are observed as well, thus showing complete
overlap of clinical features with Sézary syndrome (see Chap-
ter 3). The histopathological and phenotypical features are
identical to those of conventional mycosis fungoides. After
successful treatment, patients may relapse with conventional
patches, plaques or tumours of mycosis fungoides or with
new flares of erythroderma.

These cases probably should not be classified as Sézary
syndrome but as erythrodermic mycosis fungoides, and the
diagnosis of Sézary syndrome should be reserved for those
patients presenting with the typical features of this disease
from the onset.

Poikilodermatous mycosis fungoides
(poikiloderma vasculare atrophicans)

Poikilodermatous mycosis fungoides is characterized clini-
cally by atrophic red–brown macules and patches with prom-
inent telangiectasias (Fig. 2.55). Sites of predilection are the
breast and buttocks. Histology reveals an atrophic epidermis
with the loss of rete ridges, an interface dermatitis with a
superficial band-like infiltrate of lymphocytes and a thick-
ened papillary dermis (Fig. 2.30). Necrotic keratinocytes may
be a prominent finding. Widely dilated capillaries are present
within the superficial dermis. This variant of the disease has
been referred to as the ‘lichenoid’ type of mycosis fungoides.

Hypopigmented mycosis fungoides/
hyperpigmented mycosis fungoides

Patients with mycosis fungoides may develop hypopig-

mented patches and plaques (Fig. 2.56). These lesions may be
misinterpreted clinically as those of pityriasis versicolor,
pityriasis alba or vitiligo. Histology reveals features typical of
mycosis fungoides. Hypopigmented mycosis fungoides is
observed more frequently in dark-skinned individuals, and is
one of the most frequent variants seen in children [84,85].
Repigmentation usually takes place after successful treat-
ment of the lesions.

Fig. 2.54 Solitary lesion of mycosis fungoides located on the breast. Fig. 2.55 Poikilodermatous mycosis fungoides characterized by the
presence of a reticulated atrophic plaque on the thigh.

Fig. 2.56 Hypopigmented patch of mycosis fungoides on the right
shoulder. Note elevated, slightly erythematous margin.
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Although hypopigmented lesions may present as the sole
manifestation of mycosis fungoides, in many cases, especially
in white people, careful examination of the patients will
detect the presence of erythematous lesions as well (Fig. 2.57).
Interestingly, patients with hypopigmented mycosis fun-
goides tend to develop more hypopigmented lesions during
the course of the disease, suggesting that this is indeed an
unusual variant of mycosis fungoides.

A predominant CD8+ phenotype has been described in
patients with hypopigmented mycosis fungoides, possibly
underlying some pathogenetic similarities to vitiligo [84].
However, a CD4+ phenotype can also be observed.

Rarely, the clinical picture of mycosis fungoides may be
characterized by markedly hyperpigmented lesions, cor-
responding histopathologically to the presence of pigment
incontinence and abundant melanophages in the papillary
dermis (Figs 2.27 & 2.58). Generalized hyperpigmented
lesions have been described as ‘melanoerythroderma’ and are
seen more frequently in patients with Sézary syndrome.

Pigmented purpura-like mycosis fungoides

In some patients, lesions of mycosis fungoides are character-
ized clinically by a purpuric hue, and histopathologically by
the presence of many extravasated erythrocytes (Figs 2.29 &

2.59). Differential diagnosis of these cases from lichenoid
purpura and lichen aureus can be difficult on histopatholog-
ical grounds, and correlation with the clinical features is 
crucial (see Chapter 20). The distinction of purpuric mycosis
fungoides from purpuric dermatoses has been rendered
more difficult in recent years by the introduction of the term
‘atypical pigmented purpura’, and of the concept of a pos-
sible relationship between some purpuric dermatoses and
mycosis fungoides [86–89]. Patients with ‘pigmented pur-
pura’ progressing into mycosis fungoides probably had 
purpuric mycosis fungoides from the outset [89,90]. In this
context, it should be emphasized that lichen aureus and
lichenoid purpura are wholly benign disorders which should
be clearly differentiated from mycosis fungoides.

Fig. 2.57 Hypopigmented mycosis fungoides covering large parts of
the body. Note erythematous areas as well.

Fig. 2.58 Hyperpigmented mycosis fungoides (‘melanoerythroderma’).
Note diffuse reddish brown colour with multiple areas of marked
hyperpigmentation.

Fig. 2.59 Purpuric mycosis fungoides. Same patient as Fig. 2.29. The
patient also had ‘conventional’ patches of mycosis fungoides elsewhere
on the trunk.
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Bullous (vesiculobullous) mycosis
fungoides/dyshidrotic mycosis fungoides

Some patients with mycosis fungoides present with vesicu-
lar or bullous lesions, these last usually associated with large
superficial erosions (Fig. 2.60) [91]. Bullous lesions may be
brought about by cleavage at the dermo-epidermal junction,
or by the confluence of intraepidermal vesicles (Fig. 2.61). A
‘dyshidrotic’ variant of the disease located at the palms and
soles has also been described (Figs 2.62 & 2.63) [92,93].
Typical lesions of mycosis fungoides are commonly present
near to the vesicular and bullous ones.

The reason(s) for the formation of vesicular and bullous
lesions is unclear. Some patients may present with pre-
existent dyshidrotic or vesicular dermatitis and subsequent
colonization by neoplastic cells. In other patients, a direct
cytotoxic effect may be responsible for the detachment of 

Fig. 2.60 Bullous mycosis fungoides. Note ruptured bulla with
superficial erosion.

Fig. 2.61 Bullous mycosis fungoides. Subepidermal bulla with dense
band-like infiltrate of lymphocytes in the papillary dermis and
epidermotropism.

Fig. 2.63 Dyshidrotic mycosis fungoides. Histology reveals
epidermotropic lymphocytes, some within intraepidermal vesicles.

Fig. 2.62 Dyshidrotic mycosis fungoides. Dyshidrotic vesicles and small
erosions on the soles.

the epidermis from the dermis, or pronounced spongiosis
may lead to vesiculation, and eventually larger blisters may
develop resulting from the confluence of vesicles. In some
patients, the onset of bullous lesions has been related to the
use of interferon-α [94].

Granulomatous mycosis fungoides/
granulomatous slack skin

Granulomatous mycosis fungoides is an unusual histological
variant of mycosis fungoides described first by Ackerman
and Flaxman in 1970, who reported a patient with tumour-
stage mycosis fungoides with huge giant cells scattered within
the dermal infiltrate [95]. A granulomatous pattern can be
observed in different lesions of mycosis fungoides, including
patches, plaques and tumours, and in some cases even within
affected lymph nodes (Figs 2.64 & 2.65) [96]. Granuloma-



tous lesions may either precede, be concomitant with or 
follow ‘classic’ mycosis fungoides. Especially if the first mani-
festation of the disease shows prominent granulomatous 
features, the diagnosis of mycosis fungoides may be missed,
and the histopathological picture may be misinterpreted as
that of a ‘granulomatous dermatitis’. Histopathologically,
granulomatous mycosis fungoides may also be difficult or
even impossible to distinguish from other cutaneous T-cell
lymphomas with granulomatous features (Sézary syndrome,
small/medium pleomorphic T-cell lymphoma) [73,96], and
clinicopathological correlation is crucial for the diagnosis.

A rare variant of granulomatous mycosis fungoides is 
represented by ‘granulomatous slack skin’, which is charac-
terized clinically by the occurrence of bulky pendulous skin
folds, usually located in flexural areas (Fig. 2.66) [73,98–
102]. Granulomatous slack skin is considered to be a specific
manifestation of mycosis fungoides in most cases [96]. The
granulomatous infiltrate in granulomatous slack skin is usu-
ally diffuse and involves the deep subcutaneous tissues, in
contrast to the patchy, more superficial granulomas observed
in ‘conventional’ granulomatous mycosis fungoides. Giant
cells with many nuclei are a common finding (Fig. 2.67).
Elastophagocytosis is also typically present.
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Fig. 2.64 Granulomatous mycosis fungoides. Note reddish brown
plaque with several papules and small nodules on the arm.

Fig. 2.65 Granulomatous mycosis fungoides. (a) Dense lymphoid
infiltrate admixed with large epithelioid granulomas in the dermis. 
(b) Note focal epidermotropism of lymphocytes.

(a)

(b)

Fig. 2.66 Granulomatous slack skin. Prominent atrophy of the skin
with bulky pendulous skin folds in the lower abdomen and inguinal
region. (Courtesy of Professor Giovanni Borroni, Pavia, Italy.)
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Fig. 2.67 Granulomatous slack skin. Histiocytic giant cell with 
several intracellular leucocytes, surrounded by a dense infiltrate of
lymphocytes.

Fig. 2.68 Papular mycosis fungoides. 
(a) Note small erythematous papules on
the arm. (b) Detail of the papules.

Fig. 2.69 Papular mycosis fungoides. (a) Histology reveals an infiltrate
confined to a small portion of the specimen. (b) Detail shows typical
changes of mycosis fungoides.

(a) (b)

(a)

(b)

Although it has been suggested that a granulomatous re-
action is associated with a good prognosis in patients with
mycosis fungoides [103], patients doing badly have also been
reported [73,104]. In addition, the amount of the granulo-
matous reaction is often variable in different biopsies from 
a single patient, suggesting that the term ‘granulomatous
mycosis fungoides’ should be used as a description of histo-
pathological specimens, and not as a classification of disease
in a given patient [105].

Papular mycosis fungoides

In some patients with mycosis fungoides, small papules 
represent the predominant morphological expression of the
disease, and small and/or large patches are absent (Figs 2.68
& 2.69). The absence of typical manifestations of the disease
renders the clinical diagnosis very difficult. Moreover, differ-
entiation from type B lymphomatoid papulosis can only be
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achieved by short-term follow-up of the patient, as the
histopathological features may be indistinguishable (see
Chapter 4). In fact, papular lesions of mycosis fungoides 
do not show the spontaneous regression typical of type B
lymphomatoid papulosis.

‘Invisible’ mycosis fungoides

Normal-looking skin in patients with mycosis fungoides may
show histopathological, electron microscopical, immuno-
phenotypical and/or molecular genetic evidence of neoplas-
tic lymphocytes [106–108]. These cases have been termed
‘invisible’ mycosis fungoides in the literature, because the
lesions are clinically inapparent. The presence of such histo-
logical features in normal-looking skin has been documented
at the first diagnosis of mycosis fungoides, in patients with
mycosis fungoides at sites distant from erythematous lesions
and in patients in complete clinical remission after treatment
[106–108].

The finding of specific infiltrates of mycosis fungoides in
skin that looks clinically normal poses two main questions:
the first relates to the extent of the area treated by skin-
targeted therapies, and the second concerns the proper 
monitoring of patients after treatment.

Mycosis fungoides is the most common form of cutaneous
lymphoma in childhood and adolescence (Fig. 2.70) [109]. 
In general, mycosis fungoides is rare in patients younger than

Mycosis fungoides in children

20 years of age, but the true incidence may be higher than
generally assumed, because there is often a reluctance to per-
form biopsies in children, and the diagnosis can be delayed
for several years [110,111]. The hypopigmented variant of
mycosis fungoides appears with unusually high frequency 
in this age group, especially in children with dark skin
[84,110,112]. In addition, a distinct percentage of young
patients with mycosis fungoides have localized pagetoid
reticulosis (Woringer–Kolopp type), suggesting that this
variant of mycosis fungoides may occur more frequently in
childhood. The clinical presentation in these cases can be
deceiving, and often lesions will be biopsied only after pro-
longed local treatment [80]. Other variants observed in 
children include follicular mucinosis-associated mycosis
fungoides, CD8+ mycosis fungoides, and a variant simulat-
ing clinically pityriasis lichenoides et varioliformis acuta
[77,113–117].

The overall outlook for children or adolescents with myco-
sis fungoides is difficult to predict and it has been maintained
that mycosis fungoides is more aggressive in childhood, with
a higher frequency of extracutaneous involvement [110,113].
Other reports have suggested that the natural history of the
disease is comparable with that seen in adults [114,117–120].
Indeed, it may be that at least some of the cases reported in
the past as ‘atypical’ or ‘aggressive’ mycosis fungoides in chil-
dren represent examples of cytotoxic T/NK-cell lymphomas,
which usually show a more aggressive course with a poor
prognosis. Overall, it seems likely that the onset of lesions of
mycosis fungoides in childhood will increase the probability
of disease progression during the lifetime of the patient.

The standard treatment of early lesions of mycosis fungoides
includes psoralen in association with UVA irradiation
(PUVA), interferon-α2a, retinoids, or a combination of these
three modalities [121,122]. Several other treatments have
been used in the past (and are still in use at present), includ-
ing UVB irradiation (or narrow-band UVBa311 nm) and
topical application of chemotherapeutic agents [123–126].
In many cases, patients with localized patches of the disease
can be treated with local steroid ointments [127]. Localized
variants of the disease have also been treated by laser vapor-
ization [128]. The administration of total body irradiation
[129,130], proposed by some authors as a first-line treat-
ment, should probably be restricted to patients with mycosis
fungoides in the later stages. It should be noted that the
administration of placebo as a topical vehicle devoid of active
principle was found to produce an objective response in 24%
of patients with early mycosis fungoides in a double-blind
randomized study [131].

Treatment

Fig. 2.70 Mycosis fungoides in a 14-year-old boy. The patient also had
lesions of hypopigmented mycosis fungoides on the back.
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Although interferon-α is well tolerated and shows good
results in most patients with early mycosis fungoides, resis-
tance to this drug has been observed, hindering its use in
many patients. Analysis of these patients showed that mul-
tiple genes involved in signal transduction, apoptosis, tran-
scription regulation and cell growth are implicated in the
mechanism of resistance [132]. Interferon treatment may 
be improved by the use of pegylated compounds but large
studies are still lacking.

Recently, many new protocols have been introduced for
the treatment of early mycosis fungoides, including photo-
dynamic therapy with 5-aminolaevulinic acid, new retinoids
such as bexarotene (Targretin®, administered orally or top-
ically) and tazarotene (administered topically), new chemo-
therapeutic drugs for topical use, and immune response
modifiers such as imiquimod [133–140]. At present there 
are insufficient data to evaluate the efficacy of these new
modalities in terms of remission and recurrence rates. Com-
binations of different protocols have not yet shown clear-cut
advantages in terms of overall survival [141].

The notion that a proportion of patients with patch-stage
mycosis fungoides shows complete clinical response upon
local application of placebo suggests that in early phases the
disease may be controlled with a watchful waiting strategy.

In the late stages, in addition to PUVA, retinoids and inter-
feron-α2a, conventional systemic chemotherapy (CHOP),
extracorporeal photopheresis and radiotherapy have been
applied [129,142]. Autologous bone marrow transplantation
showed good results with complete clinical responses, but
recurrence within short periods of time is the rule [143].
Allogeneic stem cell transplantation has been performed in a
few patients and seems to be a promising treatment modality,
perhaps with potential for cure resulting from a graft-vs.-
tumour response [144,145]. However, toxicity is still very
high, and it is unclear whether allogeneic stem cell transplan-
tation should be considered as a treatment option for early
tumour-stage mycosis fungoides. New chemotherapeutic or
immunological agents, including gemcitabine, fludarabine,
temozolomide, pegylated liposomal doxorubicin (Caelyx),
pentostatin, anti-CD52 antibody (alemtuzumab, Campath-
IH), interleukin 12 (IL-12), DAB389–IL-2 fusion protein
(Ontak, denileukin diftitox) and trimetrexate, have also been
used in a few patients [146–152]. Recently, some patients
have also been treated with different types of tumour vac-
cines [153,154]. In the future, cancer-related genes may be
the target for immunotherapeutic strategies in mycosis 
fungoides [155]. Treatment of advanced (tumour-stage)
mycosis fungoides remains unsatisfactory, and the disease
usually progresses in spite of aggressive therapy.

An issue that has never been properly addressed in con-
trolled studies, but that should be carefully evaluated, con-
cerns the quality of life in patients with late-stage mycosis

fungoides. Patients may have tumour-stage disease for 
several years, underlying the need for proper palliation and 
alleviation of symptoms.

Mycosis fungoides is a lymphoma of low-grade malignancy
with prolonged survival, and progression from the clinical
stage of patches to those characterized by plaques, tumours
and extracutaneous spread usually takes place over many
years to decades [1,2]. Development of plaques and/or
tumours, or of large cell transformation, heralds the terminal
stages of the disease (patients may survive several years 
with tumour-stage mycosis fungoides). As the disease arises
more commonly in the elderly, most patients never progress
to plaque or tumour stage, and die of unrelated causes
[156,157]. It has been estimated that only 15–20% of patients
die of their disease [158]. However, a small subset of patients
experience a more rapidly aggressive course with extracuta-
neous spread and death resulting from complications of the
disease (usually sepsis or other severe infections). Moreover,
a substantial subset of patients are middle-aged or young
adults, and a few are children, thus having a higher risk of
progression during their lifetime.

The most important prognostic parameters are stage at
diagnosis, absence of complete remission after first treatment,
age and race (black patients have a worse prognosis, but this
may be related to difficulties in gaining access to therapy)
[156–159]. There are no significant differences in survival
between stages Ia and Ib (TNM classification), or between
patients with tumours and erythroderma [159,160]. Once
extracutaneous spread takes place, prognostic parameters
have no influence on survival, and the prognosis is bad [34].
The detection of a malignant clone in the blood is an inde-
pendent prognostic criterion, whereas the exact implications
of the detection of a clone in the skin alone in the early phases
of the disease remain unclear [160–164]. The finding of an
identical clone in the blood and skin seems to be an independ-
ent prognostic criterion [160,161,165]. Similarly, the finding
of a monoclonal population of T lymphocytes in the lymph
nodes of patients with mycosis fungoides has been linked to 
a worse prognosis compared to patients presenting with ‘der-
mopathic lymphadenopathy’ and no evidence of monoclonal
rearrangement [166]. Although the influence of the presence
of follicular mucinosis on survival is debated [77,79], it cer-
tainly complicates the treatment of these patients. Analysis 
of the histopathological features of biopsy specimens of early
mycosis fungoides has so far failed to detect parameters that
might predict the course of the disease [167].

Although most treatments are efficacious in the early
phases, and long-term remissions can be achieved, it is
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RÉSUMÉ

Clinical Adults. Patches, plaques and tumours can 
be found. Preferential location: buttocks,
other sun-protected areas (early phases).
Rarely observed in children (but the most
common cutaneous lymphoma in this age
group!).

Morphology Small pleomorphic (cerebriform) cells. 
During the course of the disease large cell
transformation may occur indicating a 
worse prognosis (immunoblasts, large cell
anaplastic, large cell pleomorphic).

Immunology CD2, 3, 4, 5, 45RO +
CD8, 45RA –
CD30 may be positive in tumours with large
cell morphology; cytotoxic markers (TIA-1)
may be positive in late stages and rarely in
early lesions.

Genetics No specific abnormalities in early phases.
Frequent abnormalities of p53 and p16 in
advanced disease.
Monoclonal rearrangement of the TCR is
absent in about 50% of patients in early
phases.

Treatment Early phases: PUVA, interferon-a2a, 
guidelines retinoids (alone or in combination); topical

chemotherapy; topical steroids; narrow-band
UVB (311 nm); photodynamic therapy.
Advanced disease: chemotherapy (single
agent or multiagent); extracorporeal
photopheresis; radiotherapy (including 
total body electron beam irradiation).
Experimental: new retinoids (bexarotene);
imiquimod; new chemotherapeutic drugs
(gemcitabine, fludarabine, pegylated
doxorubicin); pentostatin; allogeneic stem 
cell transplantation.

unlikely that cures will be obtained, with the possible excep-
tion of the solitary variants of the disease (although life-
long follow-up is still needed in these patients). The use of 
the PCR technique has been advocated for the detection of
minimal residual disease after treatment, but the value of this
method as a routine investigation needs to be confirmed by
larger studies [168].
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Sézary syndrome is characterized clinically by pruritic ery-
throderma, generalized lymphadenopathy and the presence
of circulating malignant T lymphocytes (Sézary cells) [1–3].
Other typical cutaneous changes include palmoplantar
hyperkeratosis, alopecia and onychodystrophy [4]. Differen-
tiation from non-neoplastic erythroderma may be extremely
difficult. The main causes of erythroderma, besides cutane-
ous T-cell lymphoma, are atopic dermatitis, psoriasis and
drug reactions [5]. Erythrodermic mycosis fungoides should
be distinguished from true Sézary syndrome (see Chapter 2).

One of the major problems in Sézary syndrome is that
variable diagnostic criteria have been used in different stud-
ies, which hinders comparison of clinicopathological and
prognostic data. The presence of a monoclonal population of
T lymphocytes within the peripheral blood has been recently
proposed by the European Organization for Research and
Treatment of Cancer (EORTC) Cutaneous Lymphoma
Study Group, by the International Society for Cutaneous
Lymphomas and by others as an important criterion for the
diagnosis of Sézary syndrome [1,6–10]. Other useful criteria
include the presence of more than 1000 circulating Sézary
cells/mm [3]; an expanded CD4+ population in the periph-
eral blood resulting in a markedly increased CD4+ : CD8+

ratio (> 10); an increased population of CD4+ : CD7– cells in
the peripheral blood; Sézary cells larger than 14 µm in diame-
ter; and Sézary cells representing more than 20% of circulat-
ing lymphocytes [1,2,10,11].

Although Sézary syndrome is regarded as the leukaemic
variant of cutaneous T-cell lymphoma, involvement of the
bone marrow is rare in the early phases but may be found at a
later stage [12]. The exact relation to mycosis fungoides is
unclear, although some authors consider the two diseases 
as variations of the same entity (see Chapter 2). In 1975, the
term ‘cutaneous T-cell lymphoma’ was introduced to en-
compass mycosis fungoides, Sézary syndrome and related
disorders [3]. The EORTC classification lists mycosis fun-
goides and Sézary syndrome as separate entities [1]. By con-
trast, in the classification of tumours of the haematopoietic
system proposed recently by the World Health Organiza-
tion (WHO), Sézary syndrome, although listed separately, is

discussed in a chapter together with mycosis fungoides, 
mentioning that ‘the disease is by tradition regarded as a 
variant of mycosis fungoides’ [2].

Patients usually present with an abrupt onset of erythro-
derma, or with erythroderma preceded by itching and a non-
specific skin rash. Rarely, a classic Sézary syndrome may
develop in patients with preceding mycosis fungoides; it has
been suggested to classify these cases as ‘Sézary syndrome
preceded by mycosis fungoides’, as it remains unclear
whether the clinical features and prognosis are similar [10].
The presence of neoplastic T cells within the peripheral blood
alone should not prompt a diagnosis of Sézary syndrome
unless all other main diagnostic criteria are met [10].

The aetiology of Sézary syndrome is unknown. One case
with a complex p53 gene mutation has been observed in a
Chernobyl survivor, suggesting a possible relationship with
environmental factors [13]. The association with viral in-
fections or previous long-standing dermatoses is unclear
[14–16]. Much information on the neoplastic cells has been
gathered by studies on tissue samples and cell lines. In most
cases, so-called Sézary cells express a predominantly helper
T-cell type 2 (Th2) cytokine profile, characterized by expres-
sion of interleukin 4 (IL-4), IL-5 and IL-10. Several genetic
aberrations as well as aberrant antigen, cytokine or other
molecular profiles have been documented in patients with
Sézary syndrome, but the diagnostic and therapeutic implica-
tions of these findings are still unclear [17–31].

The TNM staging classification used for mycosis fungoides
has also been adopted for Sézary syndrome. According to 
this system, Sézary syndrome is classified as stage III by
definition (see p. 10).

Similarly to mycosis fungoides, patients with Sézary syn-
drome have an increased risk of developing second malig-
nancies [32,33].

Sézary syndrome is a rare malignant T-cell lymphoma affect-
ing elderly adults of both sexes, with a predilection for males.

Clinical features

Chapter 3 Sézary syndrome
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Non-specific skin lesions (eczematous patches) may be 
present for some time before erythroderma develops. The
erythroderma is characterized by intense pruritus and scaling
(Fig. 3.1). Common clinical signs are the marked hyperker-
atosis of the palms and soles, alopecia and onychodystrophy
(Fig. 3.2). Large skin folds (groins, axillae) may be spared.
Histopathological analysis of peripheral lymph nodes usually
shows evidence of involvement, but differentiation from
‘dermatopathic lymphadenopathy’ may be very difficult.

As in mycosis fungoides, Sézary syndrome may be asso-
ciated with follicular mucinosis [34]. Other clinical variants
include the presence of diffuse hyperpigmentation as a con-
sequence of melanosis or haemosiderosis (melanoerythro-
derma) (Fig. 3.3), and of vesiculobullous lesions.

Histopathology

The histopathological features of skin lesions in Sézary syn-
drome are indistinguishable from those of mycosis fungoides
[35–37]. Often there is a psoriasiform spongiotic pattern
with a variably dense band-like infiltrate of lymphocytes 
(Fig. 3.4). Epidermotropism is usually less marked than in
mycosis fungoides, but typical Darier’s nests ‘Pautrier’s 

Histopathology, immunophenotype
and molecular genetics

Fig. 3.1 Sézary syndrome. Erythroderma. Note enlarged inguinal
lymph nodes.

Fig. 3.2 Sézary syndrome. Hyperkeratosis of the palms.

Fig. 3.3 Sézary syndrome. Diffuse hyperpigmentation on the
background of erythroderma (‘melanoerythroderma’). Note ectropion.

collections’ may be observed. Cytomorphology reveals a 
predominance of small- to medium-sized pleomorphic
(cerebriform) lymphocytes, often referred to as ‘Sézary cells’
(Fig. 3.5). Differential diagnosis from mycosis fungoides can



Sézary Syndrome 41

phocytes (CD3+, CD4+, CD7–, CD8–). The findings are indis-
tinguishable from those observed in mycosis fungoides.

Molecular genetics

Molecular genetic studies show clonal rearrangement of 
the T-cell receptor (TCR) gene in skin lesions in most cases,
but clonality may not be detected in the early stages. Ampli-
fication and over-expression of JUNB have been observed in
some patients in two recent studies [45,46]. A panel of eight
genes that can distinguish Sézary syndrome in patients with
low numbers of circulating cells has been recently detected by
the cDNA microarray technique [46].

The therapy of Sézary syndrome remains unsatisfactory.
Patients may benefit from total body electron beam therapy,
psoralen with UVA treatment (PUVA; alone or associated
with etretinate, interferon-α2a, or both), or chlorambucil
combined with prednisone (Winkelmann scheme) [1,47–
50]. Complete responses have been observed in several pati-
ents after extracorporeal photochemotherapy, but recurrence
is the rule, and the efficacy has been debated [51–55]. An
overall response rate of 62.5% (complete response 18.8%;
partial response 43.7%) has been observed with pentostatin
therapy in one study [56]. Patients with cutaneous tumours
and/or large cell transformation should be treated with sys-
temic chemotherapy or other aggressive treatment modalities.

Recently, new modalities have been introduced in the
treatment of patients with Sézary syndrome, including pen-
tostatin, IL-2, bone marrow transplantation, new retinoids
such as bexarotene, and new chemotherapeutic agents (see
Chapter 2) [57–61]. The association of extracorporeal photo-
pheresis with other treatments has also been tested in a 
limited number of patients [62]. No single treatment modal-
ity revealed clear-cut benefits in comparison to the others,
and the management of these patients is still extremely 
problematic.

The overall survival of patients with Sézary syndrome
depends on the criteria adopted for the diagnosis of the dis-
ease, and the 5-year survival varies between 11% and almost
50% in different studies, thus clearly showing that different
criteria for diagnosis and classification are used in different
centres. In this context, it should be emphasized that patients
with erythroderma, even if the cause is not Sézary syndrome 
or mycosis fungoides (non-neoplastic erythroderma), show
a decreased survival [5]. If strict criteria are employed 

Prognosis

Treatment
Fig. 3.4 Sézary syndrome. Dense band-like infiltrate of lymphocytes
within the superficial dermis. Note psoriasiform hyperplasia of 
the epidermis.

Fig. 3.5 Sézary syndrome. Neoplastic cells are small- to medium-sized
pleomorphic (‘cerebriform’) cells identical to those observed in 
mycosis fungoides.

be achieved only by correlation of histopathological features
with clinical ones.

Histopathological variants of Sézary syndrome include the
presence of a prominent granulomatous reaction, deposition
of mucin within hair follicles (follicular mucinosis), or large
cell transformation [38–43]. Large cell transformation may
be detected in skin lesions, lymph nodes, or both, and is
indistinguishable from that occurring in advanced mycosis
fungoides (see Chapter 2).

The lymph nodes are characterized by monomorphous
infiltrates of neoplastic cells, and reveal histopathological dif-
ferences from lymph nodes involved by cells of mycosis fun-
goides, suggesting a pathogenetic difference between the two
diseases [44].

Immunophenotype

Immunohistology reveals a predominance of T-helper lym-
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(presence of a neoplastic clone in the peripheral blood, 
CD4+ : CD8+ ratio > 10), the estimated 5-year survival is
approximately 10–15% [1]. The presence of an identical
clone in the skin and peripheral blood seems to be an inde-
pendent prognostic criterion pointing to a worse prognosis
[12,63]. Stage at diagnosis, failure to undergo remission 
after first treatment, age and race also have prognostic value
[64]. Elevated lactic dehydrogenase and β2-microglobulin
serum levels and the presence of an elevated tumour burden
in the peripheral blood have also been associated with a
reduced survival [65–67]. The number of circulating Sézary
cells may predict the response to treatment, with higher
counts showing better responses. The presence of EBV
genome in keratinocytes has been found to worsen the prog-
nosis in one recent study [68].

Recently, a panel of 10 genes that can identify a group of
patients with survival shorter than 6 months has been
identified by the cDNA microarray technique [46].
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RÉSUMÉ

Clinical Elderly adults. Pruritic erythroderma,
generalized lymphadenopathy and circulating
Sézary cells. Strict diagnostic criteria include
presence of a neoplastic clone and of a CD4+ :
CD8+ ratio > 10 in the peripheral blood.
Usually aggressive course.

Morphology Small pleomorphic (cerebriform) cells. 
During the course of the disease there 
may be appearance of tumours with large 
cell morphology (immunoblasts, large cell
anaplastic, large cell pleomorphic).

Immunology CD2, 3, 4, 5 +
CD7, 8 –

Genetics Monoclonal rearrangement of the TCR gene
may be absent in early phases.
cDNA microarray studies revealed a class of
genes that is altered in Sézary syndrome.

Treatment PUVA, interferon-a2a, retinoids (alone or in
guidelines combination); extracorporeal photopheresis;

radiotherapy; chlorambucil combined with
prednisone (Winkelmann scheme); systemic
chemotherapy.
Experimental: new retinoids, new
chemotherapeutic agents, pentostatin, bone
marrow transplantation.
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The CD30 antigen is a cytokine receptor belonging to the
tumour necrosis factor receptor superfamily. The antigen
was initially described within Reed–Sternberg and Hodgkin
cells of Hodgkin lymphoma, and subsequently identified
within neoplastic cells of a new group of non-Hodgkin lym-
phomas (anaplastic large cell lymphoma) [1,2]. Soon after
the first description, it became clear that anaplastic large cell
lymphomas could occur as a primary skin tumour, where
they were characterized by a good prognosis [3–8]. The term
‘cutaneous CD30+ lymphoproliferative disorders’ has been
subsequently proposed to denote a group of primary cutane-
ous T-cell lymphomas characterized by expression of the
CD30 antigen phenotypically and a favourable prognosis
biologically, including lymphomatoid papulosis and primary
cutaneous anaplastic large cell lymphoma [9–14]. Cases 
described in the past as ‘regressing atypical histiocytosis’ 
or ‘pseudo-Hodgkin disease’ are part of the spectrum of 
primary cutaneous CD30+ lymphoproliferative disorders
[15,16].

It is important to emphasize that there is no clear-cut
boundary between ‘classical’ lymphomatoid papulosis and
primary cutaneous anaplastic large cell lymphoma. The term
‘borderline lymphomatoid papulosis–anaplastic large cell
lymphoma’ has been used by some authors for cases where 
a definitive diagnosis is not possible based on clinicopatho-
logical features. In this group are cases with the clinical aspect
of lymphomatoid papulosis and the histopathology of pri-
mary cutaneous anaplastic large cell lymphoma and vice versa.

The typical features of cutaneous CD30+ lymphoprolifer-
ative disorders, including partial or complete spontaneous
resolution of the lesions and good prognosis, have been the
subject of several studies in an attempt to elucidate the 
reasons for this peculiar clinical behaviour. In recent years it
has been suggested that CD30 and CD30-ligand are involved
in the control of apoptosis, and that activation of the CD30
signalling pathway has a role in tumour regression [17–21].
Resistance to CD30-mediated growth inhibition provides a
possible mechanism for escape from tumour regression in
cases with more aggressive behaviour.

LYMPHOMATOID PAPULOSIS

Lymphomatoid papulosis is defined as a chronic recurrent
self-healing eruption of papules and small nodules with the
histopathological features of a cutaneous T-cell lymphoma
(‘rhythmic paradoxical eruption’) [22].

Although in the past it has been classified among the 
cutaneous pseudolymphomas, lymphomatoid papulosis is
considered today by most authors to be a low-grade cutane-
ous T-cell lymphoma, and has been included as such in the
European Organization for Research and Treatment of
Cancer (EORTC) classification of cutaneous lymphomas,
and as a T-cell proliferation of uncertain malignant potential
in the World Health Organization (WHO) classification of
haematological neoplasms [23,24].

No specific genetic alterations or association with inflam-
matory skin disorders or viral infections have been consis-
tently demonstrated in lymphomatoid papulosis, and the
aetiology of the disease is still unknown. The interchromo-
somal (2;5) translocation is absent [25,26].

In 10–20% of patients, lymphomatoid papulosis is pre-
ceded, concomitant with or followed by another type of 
lymphoma (usually mycosis fungoides, Hodgkin lymphoma
or anaplastic large cell lymphoma, but other malignant
haematological disorders have been observed; see Chapter 
2) [27–37]. In some of these patients, the same clone of 
neoplastic T lymphocytes has been identified in lesions of
lymphomatoid papulosis and those of the associated lym-
phomas, raising the question of a possible common origin of
the diseases [38–41]. However, their response to treatment 
is different as the lesions of lymphomatoid papulosis may
continue to appear while the second lymphoma is in com-
plete remission [42]. In patients with mycosis fungoides, 
self-healing papules with CD30+ lymphoid infiltrates may
develop during the course of the disease, suggesting a diag-
nosis of lymphomatoid papulosis associated with mycosis
fungoides. In these patients it is of crucial importance to rule
out large cell transformation of mycosis fungoides. In fact,
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one case that the authors published in 1991 as ‘PUVA-
induced lymphomatoid papulosis in a patient with mycosis
fungoides’ [43] died with large cell transformation of myco-
sis fungoides 48 months after the onset of the ‘lymphomatoid
papulosis’.

In addition to these haematological malignancies, patients
with lymphomatoid papulosis are also at higher risk of devel-
oping non-lymphoid second malignancies [44].

In the absence of specific symptoms of other associated
diseases, complete staging investigations are not necessary in
patients with classical lymphomatoid papulosis.

Young adults are usually affected, but the disease has been
reported in children and in the elderly [23,29,30,45–50].
Clinically, lymphomatoid papulosis presents in most pati-
ents as a generalized eruption of reddish brown papules or
small nodules on the trunk and proximal extremities, but 
in some cases only a few lesions may be present (Figs 4.1–
4.3). The size of the lesions is variable but usually smaller
than 1 cm. In a few patients, large, rapidly growing nodules,
sometimes with ulceration, may be the first manifestation 
of the disease (Fig. 4.4) [9]. The onset of large tumours with

Clinical features

Fig. 4.1 Lymphomatoid papulosis. Generalized eruption of papules
and small nodules.

Fig. 4.2 Lymphomatoid papulosis. Few papules and nodules in a 
6-year-old child.

Fig. 4.3 Lymphomatoid papulosis. Multiple papules and small nodules,
some ulcerated, on the genital area.
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complete spontaneous resolution has also been observed
during the course of the disease but the prognosis seems not
to be affected and the disease runs the usual course, suggest-
ing that large tumours may represent a morphological vari-
ation of lymphomatoid papulosis rather than transformation
into anaplastic large cell lymphoma [9].

The clinical picture is usually polymorphic, because of the
presence of lesions in different stages of evolution (Fig. 4.5).
Ulceration is common (Fig. 4.6). Spontaneous resolution is
observed within a few weeks or, rarely, months. The time

interval between two eruptions is variable: some patients may
experience several bursts within short periods of time,
whereas others may have only a few lesions over several years.

Occasionally, lesions of lymphomatoid papulosis are
localized to just one area (regional lymphomatoid papulosis)
(Fig. 4.7) [51–53]. In these cases, differentiation from

Fig. 4.4 Lymphomatoid papulosis. Nodule on the leg with two small
satellite papules at presentation of the disease. The patient then
developed a ‘conventional’ lymphomatoid papulosis.

Fig. 4.5 Lymphomatoid papulosis. Small erythematous nodule. Note a
resolving lesion on the right side of the nodule.

Fig. 4.6 Lymphomatoid papulosis. Ulcerated erythematous nodules.

Fig. 4.7 Regional lymphomatoid papulosis. Cluster of erythematous
papules restricted to the median aspect of the left thigh.
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anaplastic large cell lymphoma can be extremely difficult, 
as this last can present with nodules surrounded by satellite
lesions of smaller dimensions simulating clinically lym-
phomatoid papulosis. Involvement of mucosal regions in
lymphomatoid papulosis is possible, but uncommon [54].
Association with pregnancy and with severe hypereosi-
nophilic syndrome has also been reported [55,56]. Other
unusual clinical variants of lymphomatoid papulosis include
a type characterized by lesions resembling clinically hydroa
vacciniformis, and one by the presence of predominant 
pustular lesions [57,58].

Histopathology

The histopathological features of lymphomatoid papulosis
are variable. Three main histological subtypes have been
described. It is important to recognize that these variants can
all be observed in one patient at the same time or during the
course of the disease, and that the histopathological picture 
is not associated with any prognostic implications. Some-
times, single lesions with features of different histological
types have been referred to as lymphomatoid papulosis type
A/B. We prefer to classify lesions into one of the following
three groups according to the predominant histopathological
features.

Type A (‘histiocytic’ type). Characterized by wedge-shaped
lesions with the presence of scattered or clustered large atyp-
ical cells admixed with small lymphocytes, histiocytes, neu-
trophils and eosinophils (Figs 4.8 & 4.9). Epidermotropism is
variable.

Histopathology, immunophenotype
and molecular genetics

Type B (mycosis fungoides-like). This is a rare type of lympho-
matoid papulosis that reveals a wedge-shaped or, more rarely,
band-like infiltrate of small- to medium-sized pleomorphic
(cerebriform) cells with epidermotropism (Figs 4.10 & 4.11).
It is crucial to understand that the differentiation of lympho-
matoid papulosis type B from mycosis fungoides can only 
be achieved by clinicopathological correlation, and that a
diagnosis of lymphomatoid papulosis type B should never be
established without a complete clinical history.

Although large atypical cells are the hallmark of lympho-
matoid papulosis, and the existence of a ‘small cell’ variant
has been called into question, lymphomatoid papulosis type
B composed of small to medium sized cells may be compared
to the small to medium cell variant of anaplastic large cell
lymphoma, which is now a well-established morphological
subtype of that lymphoma.

Type C (anaplastic large cell lymphoma-like). There is a nodu-
lar infiltrate characterized by sheets of cohesive large atypical

Fig. 4.8 Lymphomatoid papulosis, type A. Wedge-shaped infiltrate in
the dermis.

Fig. 4.9 Lymphomatoid papulosis, type A. Detail of atypical cells.

Fig. 4.10 Lymphomatoid papulosis, type B. Wedge-shaped infiltrate of
lymphocytes within the entire dermis. Note epidermotropism of solitary
lymphocytes aligned along the basal layer.
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cells admixed with a few small lymphocytes, neutrophils and
eosinophils (Figs 4.12 & 4.13). The histopathological features
are indistinguishable from those of anaplastic large cell lym-
phoma, and a definitive diagnosis can be achieved only upon
clinicopathological correlation.

A variant of lymphomatoid papulosis characterized by
lesions centred on a hair follicle has been termed ‘follicular
lymphomatoid papulosis’ (Fig. 4.14) [59–61]. Other unusual
histopathological findings in lymphomatoid papulosis
include the presence of myxoid changes, eccrinotropic and

Fig. 4.11 Lymphomatoid papulosis, type B. Note epidermotropism of
solitary lymphocytes with small nuclei resembling the histopathological
features of mycosis fungoides.

Fig. 4.12 Lymphomatoid papulosis, type C. Dense infiltrate of atypical
lymphocytes arranged in sheets.

Fig. 4.13 Lymphomatoid papulosis, type C. Detail of the atypical
lymphocytes arranged in sheets, simulating the histopathological
features of anaplastic large cell lymphoma.

Fig. 4.14 Follicular lymphomatoid papulosis. Note a wedge-shaped
infiltrate disposed symmetrically around a hair follicle.

neurotropic infiltrates, follicular mucinosis and subepider-
mal blisters (Fig. 4.15) [29,62,63]. Rarely, angiocentricity and
angiodestruction may be observed.

In some cases of lymphomatoid papulosis, a prominent
acanthosis of the epidermis can be observed [64,65]. Rarely,
the association with multiple keratoacanthomas has been
documented (Fig. 4.16) [66].

Immunophenotype

The hallmark of lymphomatoid papulosis is the expression of
CD30 by neoplastic cells (Fig. 4.17) [8,67–69]. Although the
infiltrate of type B lymphomatoid papulosis has often been
reported as being CD30–, many cases do in fact express the
antigen (Fig. 4.18) [29]. In this context, care should be taken
to avoid misinterpreting the papular variant of mycosis fun-
goides as type B lymphomatoid papulosis (see Chapter 2).
CD30+ lymphocytes are often arranged in small clusters (type



50 Chapter 4

A) or in sheets (type C), a feature useful in the differential
diagnosis of lymphomatoid papulosis from benign inflam-
matory skin diseases, where CD30+ cells are scattered and
isolated (although this can also be observed occasionally in
cases of lymphomatoid papulosis). Neoplastic cells express
the phenotypical markers of T-helper lymphocytes (CD3+,

CD4+, CD8–) in most cases, but a CD8+ phenotype has been
observed [29,68–70]. Expression of pan-T-cell antigens may
be lost, at least partially, in some cases.

Most cases of lymphomatoid papulosis express cytotoxic
markers [71,72]. Expression of CD56 is usually absent, but
may be observed in some cases (Fig. 4.19) [29,73–75]. The
anaplastic lymphoma kinase (ALK) is not expressed [26,76].

Molecular genetics

There are no specific genetic abnormalities reported for lym-
phomatoid papulosis. Rearrangement of the T-cell receptor
(TCR) gene is found in most lesions [77]. Studies on single
cells after microdissection of the specimens showed that 
the atypical CD30+ large cells have a common clonal origin
[78].

Fig. 4.16 Lymphomatoid papulosis associated with multiple
keratoacanthomas. The remnant of a keratoacanthoma is visible on 
the left side of this lesion (short arrows), whereas most atypical cells 
of the lymphomatoid papulosis are located on the right part of it (long
arrow). The patient, a 79-year-old male, had concomitant typical
lesions of keratoacanthoma without infiltrating CD30+ atypical cells, 
as well as conventional lesions of lymphomatoid papulosis without
epidermal hyperplasia.

Fig. 4.18 Lymphomatoid papulosis, type B. Intraepidermal
lymphocytes positive for CD30.

Fig. 4.15 Syringotropic lymphomatoid papulosis. Atypical cells are
disposed around an eccrine duct, in part infiltrating it.

Fig. 4.17 Lymphomatoid papulosis, type A. CD30+ atypical
lymphocytes disposed as solitary units and in small clusters.
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Besides anaplastic large cell lymphoma, the differential 
diagnosis of lymphomatoid papulosis includes mainly
papulo-necrotic eruptions such as pityriasis lichenoides et
varioliformis acuta (PLEVA). This distinction can be particu-
larly difficult as overlapping clinicopathological features can
be seen. However, in the proper clinical background, the
presence of large atypical CD30+ cells is diagnostic of lym-
phomatoid papulosis. Cases reported in the past as ‘pityriasis
lichenoides of childhood with atypical CD30+ cells and clonal
TCR gene rearrangement’ [79] are also most likely to be
examples of lymphomatoid papulosis [80].

For a detailed discussion of the differential diagnosis of
lymphomatoid papulosis from inflammatory infiltrates of
the skin with large atypical CD30+ cells, see Chapter 20.

As the disease is self-limiting, most patients with lymphoma-
toid papulosis do not require specific treatment [9]. Therapy
should be directed mainly at controlling symptoms in wide-
spread eruptions, or at slowing down the frequency of recur-
rences [9,23]. Systemic steroids, psoralen with UVA (PUVA),
interferon-α2a, interferon-γ and retinoids (alone or in com-
bination) have been used with partial success [9,14,81–85].
Some patients may also benefit from the administration of low-
dose methotrexate over a longer period of time [9,86]. Metho-
trexate has also been administered topically [87]. Recurrences
after discontinuation of any type of treatment are the rule.

At present, there are no data to support a preventive effect

Treatment

Clinicopathological differential
diagnosis

of any given treatment regimen on the development of a 
second lymphoma.

Lymphomatoid papulosis is characterized by an excellent
prognosis, and the expected 5-year survival is 100%
[23,29,30]. Some patients may experience very few recur-
rences of the disease over the years, whereas others may have
lesions appearing almost continuously. At present there are
no prognostic features that can help in predicting the course
of the disease in a given patient.

The knowledge that 10–20% of patients develop an asso-
ciated malignant lymphoma means that regular follow-up is
required for these patients. Unfortunately, clinicopatholog-
ical, phenotypical or molecular features provide no clues for
the early identification of patients who will progress to a
more aggressive lymphoma.

It seems that the occurrence of large CD30+ tumours lim-
ited to the skin at the onset of lymphomatoid papulosis or
during the course of the disease does not worsen the prog-
nosis of these patients [9,28].

Prognosis

Fig. 4.19 Lymphomatoid papulosis, type A. Large atypical lymphocytes
positive for CD56.

RÉSUMÉ

Lymphomatoid papulasis

Clinical Young adults. Chronic recurrent eruption 
of papules and nodules that heal within 3–6
weeks without treatment. Excellent prognosis.

Morphology Three histopathological types:
Type A: large, atypical, CD30+ cells admixed
with small lymphocytes, eosinophils and
neutrophils.
Type B: wedge-shaped or band-like infiltrate
of small- to medium-sized atypical cells with
epidermotropism. CD30±.
Type C: sheets of large atypical CD30+ cells.

Immunology CD2, 3, 4, 5, 45 +
CD30 +
CD15 –
CD8 – (+)
TIA-1 +
CD56 – (+)

Genetics No specific abnormalities. Monoclonal
rearrangement of the TCR detected in the
majority of cases.

Treatment Systemic steroids; PUVA; interferon-a2a 
guidelines (alone or in combination); methotrexate.
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ANAPLASTIC LARGE T-CELL
LYMPHOMA

Cutaneous anaplastic large cell lymphoma is defined as a
CD30+ large T-cell lymphoma presenting primarily in the
skin and characterized by a good prognosis and response to
treatment [23].

The differences in biological behaviour and prognosis
between primary cutaneous and nodal anaplastic large cell
lymphoma have been known for some time. Although earlier
reports suggested that the interchromosomal (2;5) trans-
location, typical of nodal anaplastic large cell lymphoma,
could also be found in cutaneous cases [88,89], it has been
subsequently shown that it is absent in most primary 
cutaneous anaplastic large cell lymphomas, confirming the
distinction between the cutaneous and extracutaneous forms
of this disease [23–26]. In fact, the WHO classification for
haematopoietic neoplasms lists the primary cutaneous form
as a distinct entity, separate from the nodal counterpart [24].
Complete staging investigations are mandatory before
definitive diagnosis, in order to exclude secondary involve-
ment from nodal disease. The value of sentinel lymph node
biopsy as a routine staging procedure has yet to be evaluated
in large numbers of patients [90].

It should be emphasized that CD30+ tumours with
anaplastic large cell morphology may be seen in patients with
mycosis fungoides as a consequence of large cell transforma-
tion (see Chapter 2). Thus, a diagnosis of primary cutaneous
anaplastic large cell lymphoma should be made only when 
an accurate clinical history and examination exclude the
presence of mycosis fungoides. In addition, large ulcerated
tumours may be the presenting sign of lymphomatoid papu-
losis [9], and these lesions should not be misinterpreted as
tumours of anaplastic large cell lymphoma. In this context, it
should also be noted that expression of CD30 and anaplastic
large cell morphology can be observed rarely in diffuse large
B-cell lymphomas (see Chapter 12), and that complete pheno-
typical and genotypical analyses are necessary before classi-
fying any given case.

The association of anaplastic large cell lymphoma and
lymphomatoid papulosis has been observed in several
instances (see also Lymphomatoid papulosis, page 45)
[56,91,92]. Distinction between the two entities may be very
difficult as the histological and immunophenotypical fea-
tures may overlap. In this context, in 1995 LeBoit wrote: ‘If
one could line up 100 patients with lymphomatoid papulosis,
primary cutaneous anaplastic large cell lymphoma, and 
cutaneous dissemination of Hodgkin’s disease, a skilled clini-
cian could more accurately sort the patients into diagnostic
groups than a pathologist could by looking only at the
immunophenotype of the large atypical cells’ [93]. In addi-
tion, it seems that progression to an anaplastic large cell lym-

phoma confined to the skin does not affect the favourable
prognosis of lymphomatoid papulosis [28].

Cutaneous anaplastic large cell lymphoma has been
observed in patients with severe immunodeficiency, brought
about both by HIV infection and therapeutic-induced immu-
nosuppression [94–98]. In cases arising in HIV patients, an
association with human herpesvirus 8 (HHV-8) infection has
been documented [99].

Cutaneous anaplastic large cell lymphomas occur mostly in
adults of both sexes, but cases in children have been reported
[23,30,100–102]. Clinically, patients present with solitary or
localized, often ulcerated, reddish brown tumours (Fig. 4.20).
Mucosal regions can be affected. Complete spontaneous
regression has been observed in a few cases [103], but regres-
sion is more commonly partial (Fig. 4.21).

Clinical variants of the disease include the presence of
satellite lesions around the primary tumour, simulating the
clinical picture of regional lymphomatoid papulosis. Rarely,
a few neoplastic cells can be detected in the peripheral blood
in primary cutaneous cases [104].

Histopathology

Cutaneous anaplastic large cell lymphoma shows a nodular
or diffuse infiltrate within the entire dermis and superficial
part of the subcutis, composed of sheets of cohesive large
CD30+ atypical cells (Fig. 4.22). Most cases are composed of

Histopathology, immunophenotype
and molecular genetics

Clinical features

Fig. 4.20 Anaplastic large cell lymphoma. Solitary ulcerated tumour on
the arm.
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large anaplastic cells (large rounded or irregularly shaped
nuclei with prominent nucleoli and abundant cytoplasm;
giant cells with features of Reed–Sternberg cells), but large
pleomorphic cells or immunoblasts can also be observed
(Fig. 4.23a–c). In addition, cases with a predominant small-
to medium-sized pleomorphic cell morphology can be
observed occasionally (Fig. 4.23d). Sometimes, anaplastic cells
show epithelioid-like cytomorphological features resembling

undifferentiated carcinoma (Fig. 4.23e). Epidermotropism
may be seen.

Ulcerated lesions usually show epidermal hyperplasia 
and a prominent reactive infiltrate with small lymphocytes,
neutrophils and eosinophils (Fig. 4.23f ). These cases may be
indistinguishable histologically from lesions of lymphoma-
toid papulosis, and have been referred to sometimes as the
‘inflammatory’ type of anaplastic large cell lymphoma. Stain-
ing for CD30 may help by highlighting the clusters of CD30+

cells. Cases with prominent neutrophils have been termed
‘neutrophil-rich’ anaplastic large cell lymphoma [105,106].

Other rare histopathological variants include the presence
of prominent involvement of the subcutaneous fat (Fig. 4.24),
and of a myxoid stroma resembling a sarcomatous lesion
[107,108]. Angiocentricity and angiodestruction, and rarely
a signet-ring morphology of the neoplastic cells may be
observed (Figs 4.25 & 4.26).

Fig. 4.22 Anaplastic large cell lymphoma. (a) Large tumour with sheets
of cells infiltrating the entire dermis until the superficial part of the
subcutaneous fat. (b) Most cells strongly express CD30. (Courtesy of
Esmeralda Vale, Lisboa, Portugal.)

Fig. 4.21 Anaplastic large cell lymphoma. Large tumour on the arm
showing partial regression. (Courtesy of I. Höpfel-Kreiner, Linz, Austria.)

Fig. 4.23 Anaplastic large cell lymphoma. (a) Large pleomorphic and
anaplastic cells. (b) Immunoblasts predominate in this case. (c) Presence
of multinucleated cells resembling Reed–Sternberg cells of Hodgkin
lymphoma. (d) Predominance of small- to medium-sized pleomorphic
lymphocytes (so-called ‘small cell variant’ of anaplastic large cell
lymphoma). (e) Predominance of ‘epithelioid’ cells with abundant
eosinophilic cytoplasm. Some multinucleated cells are present. (f ) Large
anaplastic cells, some multinucleated, admixed with several neutrophils
and eosinophils (so-called ‘neutrophilic-rich’ variant of anaplastic large
cell lymphoma).

(a)

(b)

(a) (b)

(c) (d)

(e) (f)
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Immunophenotype

Most neoplastic cells are CD30+ and generally have a T-
helper phenotype (CD3+, CD4+, CD8–) (Fig. 4.22b) [70],
although CD8+ cases have been observed [109]. Expression
of pan-T-cell antigens may be partially lost. CD15 and
epithelial membrane antigen (EMA) are usually negative.
Expression of ALK protein is not found in purely cutaneous
cases (see Molecular genetics, below) but is present in systemic
disease with secondary cutaneous manifestations [76,110,111].

Similarly to lymphomatoid papulosis, most cases of
anaplastic large cell lymphoma express a cytotoxic pheno-
type [72,112,113].

Molecular genetics

Monoclonal rearrangement of the TCR gene is observed in
most cases. Single-cell polymerase chain reaction (PCR)

analysis has demonstrated that most of the large CD30+ cells
are monoclonal [114]. There is good evidence that the inter-
chromosomal (2;5) translocation seen in many nodal
anaplastic large cell lymphomas is not present in primary
cutaneous lesions [23,26].

No specific genetic alterations have been detected repeat-
ably in cutaneous anaplastic large cell lymphoma. Some cases
revealed chromosome imbalances by comparative genomic
hybridization and cDNA microarray studies [115]. An allelic
deletion at the chromosome region 9p21, containing the
tumour suppressor gene p16, has been shown in some cases
[116].

Solitary or localized lesions may be treated by surgical exci-
sion, radiotherapy, or a combination of the two [9,23,117].
Patients presenting with extracutaneous involvement require
systemic chemotherapy. The role of systemic chemotherapy
in primary cutaneous lesions has been debated [102,118], but
there is a widely accepted view that this treatment can be
avoided in most patients with primary skin involvement
[9,23].

Complete regression after effective specific antiviral treat-
ment has been observed in patients with HIV-associated 
primary cutaneous anaplastic large cell lymphoma [119].

Although the morphological features are those of a high-grade
non-Hodgkin lymphoma, the prognosis of patients with 

Prognosis

Treatment

Fig. 4.24 Anaplastic large cell lymphoma confined to the
subcutaneous fat.

Fig. 4.25 Anaplastic large cell lymphoma. Note angiocentricity and
angiodestruction.

Fig. 4.26 Anaplastic large cell lymphoma with signet-ring cell
morphology of neoplastic cells.
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primary cutaneous anaplastic large cell lymphoma is gener-
ally favourable. The estimated 5-year survival is over 90%
[23,30,120]. Spontaneous regression and absence of extracu-
taneous spread have been associated with a better prognosis
[121].

It seems that patients presenting with skin tumours and
evidence of specific lesions within regional lymph nodes at
staging (concomitant cutaneous and nodal anaplastic large
cell lymphoma) have a prognosis similar to that of patients
with disease confined to the skin [9].
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RÉSUMÉ

Anaplastic large T-cell lymphoma

Clinical Adults and younger patients. Solitary or
regionally localized tumours, often ulcerated.
Generally favourable prognosis.

Morphology Nodular infiltrates characterized by cohesive
sheets of large CD30+ cells.
Cytomorphology: large anaplastic cells; large
pleomorphic cells or immunoblasts; small/
medium and signet-ring cell morphology may
be observed.

Immunology CD2, 3, 4, 5 (+)
CD30 +
CD8 –
CD15, EMA –
TIA-1 (+)
CD56 – (+)
ALK-1 –

Genetics Usually absence of t(2;5). Monoclonal
rearrangement of the TCR detected in the
majority of cases.

Treatment Solitary or localized lesions: surgical excision
guidelines and/or radiotherapy. Systemic chemotherapy

should probably be administered only in
patients with extracutaneous involvement.
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A degree of involvement of subcutaneous fat by neoplastic
lymphocytes is common in many primary or secondary 
cutaneous T- and B-cell lymphomas. One particular variant
of T-cell lymphoma presents with predominant or exclusive
involvement of the subcutaneous tissues and has been
termed subcutaneous ‘panniculitis-like’ T-cell lymphoma in
recent years [1,2]. In our view, the term ‘panniculitis-like’ 
is redundant and we will refer to this entity henceforth as
‘subcutaneous T-cell lymphoma’. Subcutaneous T-cell lym-
phoma has been included as a provisional entity in the
European Organization for Research and Treatment of
Cancer (EORTC) classification of cutaneous lymphomas,
and as a distinct entity in the World Health Organization
(WHO) classification of haematopoietic neoplasms [1,2].

Some cases of subcutaneous T-cell lymphoma were
classified in the past as malignant histiocytosis or histiocytic
cytophagic panniculitis [3–13]. Soon after the first descrip-
tion, it became clear that many cases of histiocytic cytophagic
panniculitis showed a monoclonal population of T lympho-
cytes, proving the lymphoid origin of the disease [10]. It 
subsequently became clear that histiocytic cytophagic panni-
culitis was not always fatal, as previously thought, and that
cases with a good prognosis could be observed [7,11,14,15].
Not all cases of histiocytic cytophagic panniculitis are ex-
amples of subcutaneous T-cell lymphoma and some probably
represent examples of γ/δ T-cell lymphoma or Epstein–Barr
virus (EBV)-associated NK/T-cell lymphoma of nasal type.
In fact, involvement of the subcutis is common in these types
of lymphoma (see Chapter 6) [16–20]. It has also been
demonstrated that some cases classified in the past as Weber–
Christian panniculitis are examples of subcutaneous T-cell
lymphoma [21,22].

It seems likely that at least some of the cases diagnosed in
the past as lupus panniculitis (lupus erythematosus pro-
fundus) or ‘benign panniculitis evolving into overt lym-
phoma’ represent examples of subcutaneous T-cell lymphoma
with a slow progression [22]. In this context, it has been pro-
posed recently that lupus panniculitis and subcutaneous 
T-cell lymphoma represent two ends of a spectrum of the
same entity [23]. However, we have never observed progres-

sion from true lupus panniculitis to subcutaneous T-cell
lymphoma and strongly believe that these two entities are
completely distinct (see also Chapter 20). Cases showing
‘progression’ were most likely examples of subcutaneous 
T-cell lymphoma from the outset.

The literature on subcutaneous T-cell lymphoma is con-
fusing. In the past, based only on the involvement of the sub-
cutis, many different types of lymphoma with different
clinicopathological features and prognostic behaviour have
been lumped together in this group, and the exact definition
and diagnostic criteria remain unclear [18–20,22,24–38].
Moreover, any review of the literature is hindered by the fact
that complete phenotypical investigations were not carried
out in many of the cases described in the past (and even in
recent years) and thus rely only on the involvement of the
subcutis for diagnosis and classification. Association with
EBV infection, too, has been observed irregularly. However,
many overlapping features can be observed in the group of
so-called ‘cytotoxic lymphomas’ (see Chapter 6), including
subcutaneous involvement by neoplastic lymphocytes, and
multiple parameters are required to classify a given case into
a precise category [39]. In this chapter, we restrict the use of
the term subcutaneous T-cell lymphoma to a malignant T-
cell lymphoma characterized by exclusive involvement of the
subcutaneous fat (no dermal and/or epidermal involve-
ment), absence of EBV in neoplastic cells and T-α/β+/CD8+

phenotype. In this way, a group of patients with relatively
homogeneous clinicopathological, phenotypical and prog-
nostic features can be identified.

It should be remembered that lesions with exclusive sub-
cutaneous involvement have been observed in patients with
mycosis fungoides [40]. An accurate clinical history should
always be obtained in patients with a putative subcutaneous
T-cell lymphoma, and any skin lesions clinically suspicious
of mycosis fungoides should be biopsied. It must also be
emphasized that a purely subcutaneous pattern (‘lobular
panniculitis-like’) can be observed rarely in other cutaneous
lymphomas of T- and B-cell phenotype and that a prominent
involvement of the subcutis per se is not a sufficient criterion
for the diagnosis of subcutaneous T-cell lymphoma [41,42].

Chapter 5 Subcutaneous T-cell lymphoma
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lesions may be observed [20,33]. In one patient, neoplastic T-
lymphocytes have been detected in the peripheral blood [49].

In a subset of patients (probably a small minority) there
are accompanying symptoms such as fever, malaise, fatigue
and weight loss. A haemophagocytic syndrome may be seen
in advanced stages, and can be the cause of death in these
patients. The haemophagocytic syndrome is probably more
common in the aggressive lymphomas with a γ/δ T-cell or
NK-cell phenotype (see Chapter 6).

Histopathology

Histopathology reveals a dense, nodular or diffuse infiltrate
of small, medium and large pleomorphic cells confined to the
subcutaneous fat (Figs. 5.4 & 5.5). Perivascular aggregates of

Histopathology, immunophenotype
and molecular genetics

Fig. 5.3 Subcutaneous T-cell lymphoma. Subcutaneous tumour on 
the back.

Transmission of subcutaneous T-cell lymphoma by allo-
geneic bone marrow transplantation has been documented
in a single case [43], and interferon-γ production by the neo-
plastic cells has been observed in a case with a γ/δ phenotype
[24].

Exact characterization of the clinicopathological features of
subcutaneous T-cell lymphoma is hindered by the different
criteria used in the past for the diagnosis and classification of
this disease.

Patients are adults of both sexes [1,2,44]. Reports in chil-
dren exist but phenotypical data in some cases are incom-
plete [45,46]. A long history of ‘benign panniculitis’ is often
present [22]. Clinically, patients present with solitary or mul-
tiple erythematous tumours or plaques, which are usually not
ulcerated and are located most commonly on the extremities,
especially the lower ones (Figs 5.1 & 5.2) [1,2,44]. Other sites
of the body, including the head, may be affected (Fig. 5.3)
[22,47]. Skin lesions are non-specific and may simulate ery-
thema nodosum, lupus panniculitis or other panniculitic dis-
eases. One patient with alopecic lesions on the scalp has also
been described [48]. Spontaneous resolution of some of the

Clinical features

Fig. 5.1 Subcutaneous T-cell lymphoma. Erythematous plaques
(‘panniculitis-like’) on the leg.

Fig. 5.2 Subcutaneous T-cell lymphoma. Erythematous nodule
(‘erythema nodosum-like’) on the arm.
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non-neoplastic cells may be located within the reticular der-
mis, but clusters of neoplastic T lymphocytes are almost
never situated outside the subcutaneous tissues. The epi-
dermis is spared as a rule. Neoplastic cells within the subcu-
taneous fat are arranged in small clusters or as solitary units
around the single adipocytes (so-called ‘rimming’ of the
adipocytes) (Fig. 5.6). Necrosis is often a prominent feature,

and may completely mask the specific histopathological fea-
tures (Fig. 5.7). A histiocytic infiltrate, often with the forma-
tion of granulomas, is also common [50,51]. In addition,
reactive small lymphocytes can be admixed with the neoplas-
tic cells but plasma cells and eosinophils are rare. Mem-
branocystic (lipomembranous) lesions have been described
in some cases [52,53].

In some lesions, the specific findings are confined to a
small portion of the subcutaneous fat, thus rendering the
examination of small biopsies (punch biopsies) problematic
or even impossible (Fig. 5.8). In this context, it must be
underlined that a diagnosis of subcutaneous T-cell lymphoma
can only be made when large deep biopsies are available.

Immunophenotype

Immunohistological analysis shows an α/β T-suppressor
phenotype (βF1+, CD3+, CD4–, CD8+) of neoplastic cells

Fig. 5.4 Subcutaneous T-cell lymphoma. Dense infiltrate showing
prominent involvement of the subcutaneous fat, mimicking the
histopathological picture of a lobular panniculitis.

Fig. 5.5 Subcutaneous T-cell lymphoma. Infiltration of subcutaneous
fat by small- to medium-sized pleomorphic lymphocytes.

Fig. 5.6 Subcutaneous T-cell lymphoma. Note ‘rimming’ of an
adipocyte by neoplastic lymphocytes. (Reprinted with permission from
The American Journal of Surgical Pathology, in press.)

Fig. 5.7 Subcutaneous T-cell lymphoma. Prominent necrosis with
several atypical lymphocytes left within the infiltrate.
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(Fig. 5.9a) [37,54,55]. Cytotoxic markers are always ex-
pressed (TIA-1, granzyme B, perforin) [56], but CD56 is neg-
ative in α/β+/CD8+ cases. Staining for CD30 is consistently
negative in true subcutaneous T-cell lymphoma. Prolifera-
tion markers (MIB-1) highlight a characteristic pattern of
proliferating cells arranged in small clusters and around the
adipocytes (Fig. 5.9b) [55]. In situ hybridization for EBV is
negative.

It should be emphasized that complete phenotypical ana-
lyses should always be performed in cases of malignant 
lymphoma with prominent involvement of the subcutis, and

that only examination of a broad panel of antibodies allows a
proper classification of the lesions. In fact, it is not uncom-
mon to observe cases of B-cell lymphoma with the neoplastic
infiltrate confined to the subcutaneous fat or cases of other 
T-cell lymphomas with similar architectural features (myco-
sis fungoides, anaplastic large cell lymphoma, cutaneous γ/δ
T-cell lymphoma, nasal-type NK/T-cell lymphoma). Cases
of T-cell lymphoma with involvement of the subcutaneous
tissue and positive for γ/δ T-cell markers or for CD30, or with
a positive signal for EBV by in situ hybridization, should 
be more appropriately classified as γ/δ cutaneous T-cell 
lymphoma, cutaneous anaplastic large cell lymphoma and
nasal-type NK/T-cell lymphoma, respectively.

Molecular genetics

Molecular analysis of the T-cell receptor (TCR) genes shows
a monoclonal rearrangement in the majority of cases
[1,2,57]. Specific genetic features have not been identified.

Subcutaneous T-cell lymphoma should be distinguished
from other cutaneous NK/T-cell lymphomas with promi-
nent involvement of the subcutaneous tissue. Rare cases of
mycosis fungoides presenting with subcutaneous lesions can
only be excluded by an accurate clinical history and clini-
copathological correlation. In addition, mycosis fungoides 
usually shows a CD4+ phenotype, in contrast to the CD8+

Differential diagnosis

Fig. 5.8 Subcutaneous T-cell lymphoma. Focal involvement of the fat
restricted to one lobule of adipocytes. According to the patient, this
lesion was only a few days old; clinically, the overlying epidermis was
normal but one could detect a subcutaneous induration.

Fig. 5.9 Subcutaneous T-cell lymphoma.
(a) Staining for CD8 demonstrates
positivity of neoplastic lymphocytes
around the adipocytes. (b) Staining for
proliferating cells (MIB-1) is a helpful
diagnostic tool, highlighting proliferating
neoplastic lymphocytes around the
adipocytes.(a) (b)
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of subcutaneous T-cell lymphoma. The following features
favour a diagnosis of cutaneous γ/δ T-cell lymphoma:
• Involvement of the dermis and/or the epidermis (often
with marked epidermotropism) in the same biopsy or in
sequential biopsies taken at the same time or over time.
• Negativity for α/β T-cell markers (markers for γ/δ T cells
are available at present only for investigation of frozen sec-
tions of tissue).
• Positivity for CD56.

Features that favour the diagnosis of nasal-type NK/T-cell
lymphoma are:
• Marked involvement of the dermis, more rarely also of the
epidermis, in the same biopsy or in sequential biopsies taken
at the same time or over time.
• Positivity for CD56.
• Positivity of in situ hybridization for EBV.
• Lack of monoclonal rearrangement of the TCR gene.

Evaluation of different treatment schemes reported in the 
literature reflects the confusion concerning the classification
of these cases. The extremely aggressive treatment modalities
reported in some cases [58] are probably not necessary for
patients with subcutaneous T-cell lymphoma as defined in
this chapter. Systemic chemotherapy (CHOP or other
schemes) and radiotherapy have been used in many instances
[20,33,37,47,59]. Many patients can be controlled for long
periods of time with systemic steroids [22]. Denileukin difti-
tox (Ontak, DAB389–IL-2 fusion protein) has been used in
one case, but phenotypical data were unavailable [60].
Complete remission has been achieved in one of two children
with subcutaneous T-cell lymphoma treated by cyclosporine
followed by chemotherapy [46]. The role of other treatment
options (interferon, retinoids, low-dose methotrexate) has
not been fully evaluated.

In the past it was believed that in most patients the course of
subcutaneous T-cell lymphoma was rapidly fatal (we too
stated this in the first edition of this book). Recent experience
contradicts this and shows that many patients follow a pro-
tracted course with recurrent subcutaneous lesions but with-
out extracutaneous spread or haemophagocytic syndrome,
indicating that at least two groups of patients with different 
prognostic features can be identified [22,61]. Once more,
exact appreciation of the prognosis of subcutaneous T-cell
lymphoma is hindered by the confusion existent in the liter-
ature, and by the lack of proper phenotypical investigations

Prognosis

Treatment

performed in many of the reported cases. Applying strictly
the diagnostic criteria referred to in this chapter, the esti-
mated 5-year survival is probably over 80%.

The onset of a haemophagocytic syndrome is a bad prog-
nostic sign. In the literature, a worse prognosis has been
observed in cases characterized by a γ/δ T-cell phenotype or
associated with EBV infection [14,22,25,28,35,62]. We believe
that these cases are better classified as cutaneous γ/δ T-cell
lymphoma and nasal-type NK/T-cell lymphoma, respectively.

RÉSUMÉ

Clinical Adults. Localized subcutaneous erythematous
plaques and tumours arising preferentially on
the lower extremities.
Usually protracted course. In some patients a
haemophagocytic syndrome occurs.

Morphology Dense, nodular or diffuse infiltrates within the
subcutaneous fat. ‘Rimming’ of adipocytes by
neoplastic lymphocytes.
Cytomorphology characterized by small- to
medium-sized and large pleomorphic cells
admixed with variable numbers of
macrophages.
Necrosis prominent.

Immunology CD2, 3, 5 +
CD8 +
bF1 +
CD4, 30, 56 –
TIA-1 +

Genetics Monoclonal rearrangement of the TCR genes
detected in the majority of cases. No specific
genetic alteration.

Treatment Systemic steroids may be efficacious; systemic 
guidelines chemotherapy; radiotherapy.
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Cytotoxic lymphomas are tumours derived from T or natural
killer (NK) lymphocytes with a cytotoxic phenotype. Neo-
plastic cells typically express at least one cytotoxic protein
such as T-cell intracellular antigen-1 (TIA-1), granzyme B 
or perforin, and show a variable expression of CD56 [1–8].
Although cytotoxic NK/T-cell lymphomas are commonly
described as aggressive neoplasms, the expression of cyto-
toxic proteins themselves is not restricted to a specific group
of lymphomas, as they can be observed in cases of mycosis
fungoides (rarely in early lesions, more commonly in late
stages of the disease; see Chapter 2), and commonly in the 
so-called CD30+ cutaneous lymphoproliferative disorders
(see Chapter 4). Expression of cytotoxic proteins is also the
rule in cases of subcutaneous T-cell lymphoma (see Chapter
5). In short, cytotoxic proteins do not have any diagnostic or
prognostic value per se, and their expression should be evalu-
ated in the context of the clinicopathological and molecular
features of the lesions. It has been shown recently that the
expression of cytotoxic proteins and inhibitory receptors var-
ies in different types of cytotoxic lymphomas, suggesting that
they may differ with regard to their functional profiles [9].

We would also like to stress that these lymphomas show
many overlapping clinicopathological features and that
classification may be subjective in some cases. In particular,
distinction from mycosis fungoides and from subcutaneous
T-cell lymphoma can be difficult (see Chapters 2 and 5).
Moreover, in spite of extensive phenotypical and genotypical
studies, a few cases defy precise classification [8,10].

It is important to emphasize that for most of these lym-
phomas, cytomorphological features are variable and are not
associated with prognostic features. In addition, cytomor-
phology is similar in all of these entities, and may be char-
acterized by predominance of small-, medium- or large-sized
cells (usually with pleomorphic nuclei). Thus, cytomorpho-
logical aspects are neither useful for a specific diagnosis and
classification of the lymphoma, nor are a feature associated
with the biological behaviour, and should always be analysed
together with all other clinical, histopathological, phenotyp-
ical and molecular genetic features.

Finally, it should be emphasized that distinguishing

between primary and secondary cutaneous involvement is
less important for this group of tumours than for most other
skin lymphomas [8,11]. In fact, cases with a primary cutane-
ous presentation usually develop extracutaneous dissemina-
tion within a short period of time, and the prognosis is
usually very poor, regardless of the results of staging invest-
igations at presentation.

EPIDERMOTROPIC CD8++

CUTANEOUS T-CELL LYMPHOMA

Epidermotropic CD8+ cutaneous T-cell lymphoma is a dis-
ease characterized by aggressive behaviour clinically, and
proliferation of epidermotropic CD8+ T lymphocytes histo-
pathologically [12]. Distinction from the rare cases of CD8+

mycosis fungoides (see Chapter 2) is made exclusively on the
basis of the clinical presentation and behaviour. In contrast
to mycosis fungoides, patients with epidermotropic CD8+

cutaneous T-cell lymphoma present with plaques and
tumours, often ulcerated, at the onset of their disease [12–14].

In the past, cases of epidermotropic CD8+ cutaneous T-
cell lymphoma were classified as either aggressive mycosis
fungoides or generalized pagetoid reticulosis (Ketron–
Goodman type), or mycosis fungoides ‘a tumeur d’emblee’.
In the European Organization for Research and Treatment 
of Cancer (EORTC) and the World Health Organization
(WHO) classifications, epidermotropic CD8+ cutaneous T-
cell lymphoma is not listed as a specific entity. In the EORTC
classification, depending on the size of the tumour cells, it
would be classified either as a cutaneous CD30– large T-cell
lymphoma or as a small–medium pleomorphic T-cell lym-
phoma [15]; in the WHO classification, it would be classified
as a peripheral T-cell lymphoma, unspecified [6].

Patients are usually adults of both sexes, possibly with a small
male predominance [5,12]. They present with generalized

Clinical features

Chapter 6 Other cutaneous cytotoxic
lymphomas
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patches, plaques and tumours, almost invariably with ulcera-
tion (Figs 6.1 & 6.2). The clinical features are indistinguish-
able from those observed in patients with cutaneous
γ/δ-positive T-cell lymphoma, and are identical to those of
generalized pagetoid reticulosis (and of advanced mycosis
fungoides). Involvement of the mucosal regions is common
[12,16].

A rare clinical presentation with hydroa vacciniformis-like
lesions has been described in paediatric patients [17–19].

For a diagnosis of epidermotropic CD8+ cutaneous T-cell
lymphoma, it is crucial to exclude a history of mycosis fun-
goides. Lesions of lymphomatoid papulosis with a CD8+

phenotype should also be ruled out (see Chapter 4).

Histopathology

Histology reveals a nodular or diffuse proliferation of lym-
phocytes, usually with marked epidermotropism (Fig. 6.3).
In spite of the name of this lymphoma, the epidermotrop-
ism may be less pronounced in some lesions, especially in
advanced stages (Fig. 6.4). As in all aggressive cutaneous lym-
phomas, invasion and destruction of adnexal skin structures
are common (Fig. 6.5). Cytomorphology is variable and can 
be characterized by small-, medium- or large-sized pleomor-
phic cells (Fig. 6.6). Some cases may show a predominance of
immunoblasts. Intraepidermal vesiculation and necrosis can
be seen. Angiocentricity and angiodestruction are uncommon.

Histopathology, immunophenotype
and molecular genetics

Fig. 6.1 Epidermotropic CD8+ cutaneous T-cell lymphoma. Multiple
plaques and ulcerated tumours on the arm. (Reprinted with permission
from The American Journal of Surgical Pathology, in press.)

Fig. 6.2 Epidermotropic CD8+ cutaneous T-cell lymphoma. Multiple
plaques and flat tumours with large erosions. The clinical presentation
is identical to that described in the past as generalized pagetoid
reticulosis (Ketron–Goodman type).

Fig. 6.3 Epidermotropic CD8+ cutaneous T-cell lymphoma.
Hyperplastic epidermis with many epidermotropic lymphocytes.
(Reprinted with permission from The American Journal of Surgical
Pathology, in press.)

Fig. 6.4 Epidermotropic CD8+ cutaneous T-cell lymphoma.
Epidermotropism is less marked in this case.
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Cases of CD8+ T-cell lymphoma with exclusive involve-
ment of the subcutis should be classified as subcutaneous 
T-cell lymphomas (see Chapter 5).

Distinction of epidermotropic CD8+ cutaneous T-cell
lymphomas from cutaneous γ/δ T-cell lymphomas is difficult
and often determined on an arbitrary basis. We prefer to 
classify those cases with a γ/δ phenotype independently as
they usually show a more prominent involvement of the sub-
cutaneous fat than cases of epidermotropic CD8+ cutaneous
T-cell lymphoma. Another differential feature is the presence
of a marked interface dermatitis in many cases of cutaneous
γ/δ T-cell lymphoma. However, it remains to be determined
whether or not these two diseases represent phenotypical
variations of the same entity.

Immunophenotype

Immunohistology reveals a characteristic phenotypical pro-
file of neoplastic lymphocytes (βF1+, CD3+, CD4–, CD7+,
CD8+, TIA-1+, CD45RA+, CD45RO–) (Fig. 6.7) [12]. Some
pan-T-cell markers may be lost. In the original description by
Berti et al., CD56 was consistently negative [12], but CD56+

cases classified as epidermotropic CD8+ cutaneous T-cell lym-
phoma have been described recently by Santucci et al. [2].
However, in this last paper, cutaneous γ/δ T-cell lymphoma
was not included as a specific category, and it may be that
these cases represented examples of this type of lymphoma.

The Epstein–Barr virus (EBV) is not detectable in neo-
plastic cells.

Molecular genetics

Molecular biology shows a monoclonal rearrangement of the
T-cell receptor (TCR) gene. No specific genetic alterations
have been described.

Fig. 6.6 Epidermotropic CD8+ cutaneous T-cell lymphoma. Medium–
large pleomorphic lymphocytes with epidermotropism.

Fig. 6.7 Epidermotropic CD8+ cutaneous T-cell lymphoma. Staining for
CD8 highlights the epidermotropic lymphocytes.

Fig. 6.5 Epidermotropic CD8+ cutaneous T-cell lymphoma.
Pleomorphic lymphocytes predominate. Note invasion of a 
smooth muscle.
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The treatment of choice is systemic chemotherapy.

The prognosis of patients with epidermotropic CD8+ cutane-
ous T-cell lymphoma is poor, and the estimated 5-year sur-
vival is 0% [5,12]. The disease often metastasizes to unusual
sites such as the lung, testis and central nervous system.

Prognosis

Treatment

lymphoma entities, especially with subcutaneous T-cell 
lymphoma and epidermotropic CD8+ cutaneous T-cell lym-
phoma (see Chapter 5 and Epidermotropic CD8+ cutaneous
T-cell lymphoma, above). Even the existence of cutaneous
γ/δ T-cell lymphoma as a specific entity is debated [26–28].
In the EORTC classification, depending on the size of the
tumour cells and the distribution of the infiltrate, these cases
would be classified as CD30– large T-cell lymphoma, sub-
cutaneous ‘panniculitis-like’ T-cell lymphoma or small–
medium pleomorphic T-cell lymphoma [15]. In the WHO
classification they would be classified as peripheral T-cell
lymphoma, unspecified, or subcutaneous ‘panniculitis-like’
T-cell lymphoma [6].

In the past, cases of cutaneous γ/δ T-cell lymphoma 
were classified as either aggressive mycosis fungoides or 
generalized pagetoid reticulosis (Ketron–Goodman type), 
or mycosis fungoides ‘a tumeur d’emblee’ [8,29]. Distinc-
tion from classical mycosis fungoides with a rare γ/δ T-cell
phenotype (see Chapter 2) is made exclusively on the basis 
of the clinical presentation and behaviour. In contrast to
‘classic’ mycosis fungoides, patients with cutaneous γ/δ T-
cell lymphoma present at the onset with rapidly growing, 
disseminated patches, plaques and tumours, which are often
ulcerated. For cutaneous γ/δ T-cell lymphoma, as for CD8+

cutaneous T-cell lymphomas, two main subtypes have been
identified in the literature: the first characterized by rapidly
progressive disease and poor prognosis (representing true
cutaneous γ/δ T-cell lymphoma), the second showing a
chronic course and better prognosis (this last representing
mycosis fungoides) [28]. It must be stressed that the import-
ance of an α/β vs. a γ/δ T-cell subset antigen expression in the
classification of peripheral T-cell lymphomas is still unclear.

Because of the frequent prominent involvement of sub-
cutaneous tissues, many cases of cutaneous γ/δ T-cell lym-
phoma are classified as subcutaneous T-cell lymphomas (see
Chapter 5). However, γ/δ T-cell lymphoma almost invariably
shows prominent involvement of the epidermis, either in the
same biopsy specimen or in other biopsies taken at the same
time or during the course of the disease. A typical example is
represented by the patient pictured in Fig. 6.8, who was
included in the chapter on subcutaneous T-cell lymphomas
in the first edition of this book (see Figs 7.1 & 7.2 of that 
edition). The same patient was included as an example of
‘malignant histiocytosis’ in the book on cutaneous lym-
phomas by Burg and Braun-Falco in 1983 [30]; this case
clearly shows how these unusual lymphomas are reclassified
over time, thanks to new phenotypical and molecular studies
that allow us to define more specific categories and to classify
the cases more precisely. As already stated in Chapter 5, these
authors believe that cutaneous γ/δ T-cell lymphoma should
be distinguished and separated from the less aggressive sub-
cutaneous T-cell lymphoma.

RÉSUMÉ

Epidermotropic CD8+ cutaneous T-cell lymphoma

Clinical Adults. Generalized plaques and tumours,
commonly ulcerated.
Aggressive course. Involvement of mucosal
sites.
No previous history of mycosis fungoides.

Morphology Nodular or diffuse infiltrates characterized by
small-, medium- or large-sized pleomorphic
cells or immunoblasts. Prominent
epidermotropism.

Immunology CD3, 7, 8, 45RA +
bF1 +
CD4, 30 –
CD56 –
TIA-1 +

Genetics Monoclonal rearrangement of the TCR genes
detected in the majority of cases. No specific
genetic alteration.

Treatment Systemic chemotherapy.
guidelines

CUTANEOUS g //d T-CELL 
LYMPHOMA

Cutaneous γ/δ T-cell lymphoma is a tumour of γ/δ T lympho-
cytes with specific tropism for the skin [20–25]. The precise
definition and characterization of this lymphoma are hin-
dered by the overlapping features with many other cutaneous 



Fig. 6.10 Cutaneous g/d T-cell lymphoma. Erythematous tumours
surrounded by red–brownish flat lesions resembling clinically lesions of
severe interface dermatitis.
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Patients are adults, with an equal distribution of males and
females. They present with generalized patches, plaques and
tumours, which are often ulcerated (Figs 6.8 & 6.9). Large
solitary tumours may also be seen. The clinical features are
similar to those observed in patients with epidermotropic
CD8+ cutaneous T-cell lymphoma or with generalized page-
toid reticulosis. The patches of the disease, unlike the com-
mon patches of mycosis fungoides, reveal the clinical features
of severe interface dermatitis with a red–brown aspect and
small superficial erosions (Fig. 6.10). Involvement of the
mucosal regions and other locations unusual for mycosis
fungoides is common (Fig. 6.11). Haemophagocytic syn-
drome is a frequent complication.

For a diagnosis of cutaneous γ/δ T-cell lymphoma, it is
crucial to exclude a history of mycosis fungoides.

Clinical features

Fig. 6.8 Cutaneous g/d T-cell lymphoma. Multiple erythematous
plaques and tumours on the trunk and face. Histopathological features
of two lesions from this patient are depicted in Figs 6.12 and 6.13. This
patient was included within the ‘subcutaneous T-cell lymphomas’ in
the first edition of our book (Figs 7.1 & 7.2 of that edition), but upon
reclassification of skin biopsies revealed the typical features of
cutaneous g/d T-cell lymphoma.

Fig. 6.9 Cutaneous g/d T-cell lymphoma. Multiple plaques and
tumours, some ulcerated, on the leg.
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The distinction of cutaneous γ/δ T-cell lymphoma from
epidermotropic CD8+ cutaneous T-cell lymphoma is diffi-
cult, and can be subjective (see above). We prefer to classify
lesions with γ/δ T-cell phenotype as cutaneous γ/δ T-cell lym-
phoma; these cases usually show a more prominent involve-
ment of the subcutaneous fat than those of epidermotropic
CD8+ cutaneous T-cell lymphoma. Another differential fea-
ture is the presence of a marked interface dermatitis in many

Histopathology

Histology reveals a proliferation of lymphocytes, usually 
with both marked epidermotropism and involvement of the
subcutaneous tissues (Figs 6.12 & 6.13). Cytomorphology is
variable and can be characterized by small-, medium- or
large-sized pleomorphic cells (Fig. 6.14). Intraepidermal
vesiculation and necrosis can be seen. Angiocentricity and/or
angiodestruction are commonly seen (Fig. 6.15). The pres-
ence of large macrophages engulfing neoplastic lymphocytes
or other blood cells can be seen in cases with a haemophago-
cytic syndrome (Fig. 6.16).

Although epidermotropic lesions may resemble those
observed in mycosis fungoides, unlike mycosis fungoides
cutaneous γ/δ T-cell lymphoma is often characterized by 
the presence within the papillary dermis of prominent
oedema rather than of fibrosis and coarse bundles of collagen
(Fig. 6.12), probably reflecting the different biology of the
lesions (acute rapid onset in cutaneous γ/δ T-cell lymphoma,
chronic lesions in mycosis fungoides).

Histopathology, immunophenotype
and molecular genetics

Fig. 6.11 Cutaneous g/d T-cell lymphoma. Large tumour on 
the tongue.

Fig. 6.12 Cutaneous g/d T-cell lymphoma. Markedly epidermotropic
infiltrate. Note oedema of the papillary dermis (same patient as Figs 6.8
and 6.13).

Fig. 6.13 Cutaneous g/d T-cell lymphoma. Prominent involvement of
the subcutaneous fat (same patient as Figs 6.8 and 6.12).



Fig. 6.17 Cutaneous g/d T-cell lymphoma. Strong positivity of
neoplastic cells for CD56.
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cases of cutaneous γ/δ T-cell lymphoma, but not in those of
epidermotropic CD8+ cutaneous T-cell lymphoma.

Immunophenotype

Immunohistology reveals a characteristic phenotypical pro-
file of neoplastic lymphocytes (βF1–, CD3+, TIA-1+, CD56+,
CD57–) (Fig. 6.17). CD4 is absent, although CD8 may be
expressed in some cases. Immunohistology on frozen sec-
tions reveals positivity for δ1. Some pan-T-cell markers may
be lost.

EBV is not present in the neoplastic cells.

Molecular genetics

Molecular biology shows a monoclonal rearrangement of 
the TCR genes. No specific genetic alterations have been
described.

The treatment of choice is systemic chemotherapy.

The prognosis of patients with cutaneous γ/δ T-cell lym-
phoma is poor. It has been shown that expression of the 
γ/δ phenotype is a bad prognostic indicator in cutaneous T-
cell lymphomas, irrespective of the classification (mycosis
fungoides, subcutaneous T-cell lymphoma, epidermotropic
CD8+ T-cell lymphoma) [31]. In patients with cutaneous 
γ/δ T-cell lymphoma, involvement of the subcutaneous fat
tissues seems to be a bad prognostic factor [31].

Prognosis

Treatment

Fig. 6.14 Cutaneous g/d T-cell lymphoma. Predominance of medium-
and large-sized lymphocytes.

Fig. 6.15 Cutaneous g/d T-cell lymphoma. Prominent angiocentricity
with early angiodestruction. Note pleomorphic lymphocytes.

Fig. 6.16 Cutaneous g/d T-cell lymphoma. Haemophagocytosis
characterized by large histiocytes engulfing leucocytes. This
histopathological feature may be associated with overt
haemophagocytic syndrome.
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Recently it has been proposed that expression of human 
leucocyte antigen G (HLA-G) and interleukin 10 (IL-10) 
may be one of the factors accounting for evosion of immuno-
surveillance by neoplastic cells in CD8+ and CD56+ cutane-
ous T-cell lymphomas, thus contributing to their aggressive
behavior [32].

ease is more common in particular areas such as Asia,
Mexico, and Central and South America.

In the past, similar cases were reported as ‘lethal midline
granuloma’ or ‘granuloma gangrenescens’ [36–39]. Over
many years, it has become recognized that lethal midline
granuloma is a term encompassing various diseases with dif-
ferent aetiologies and pathogeneses, and that the majority of
cases are associated with EBV, have a lymphoid differenti-
ation and an aggressivecourse [40–44]. Lethal midline granu-
loma represents direct extension of the lymphoma from the
nasal cavity to the overlying skin, with destruction of the
bone and soft tissues. Some cases of extranodal NK/T-cell
lymphoma, nasal type, were also included in the groups of
angiocentric lymphoma and polymorphic reticulosis [6,45,46].

As for all lymphomas listed in this chapter, overlapping
clinicopathological features are common and classification
can be arbitrary. Most cases have an NK phenotype and are
associated with EBV infection [6]. Negativity for T-cell
markers and germline rearrangement of T lymphocytes,
together with positivity for EBV in neoplastic cells, should be
interpreted as a strong hint towards a diagnosis of extranodal
NK/T-cell lymphoma, nasal type.

Patients are adults, with a predominance of males. Children
are rarely affected. The skin lesions are erythematous or vio-
laceous plaques and tumours, which are sometimes ulcerated
(Fig. 6.18). The oral cavity and upper respiratory tract should

Clinical features

RÉSUMÉ

Cutaneous g/d T-cell lymphoma

Clinical Adults, rarely children. Generalized plaques
and tumours, commonly ulcerated.
Aggressive course.
No previous history of mycosis fungoides.

Morphology Nodular or diffuse infiltrates characterized by
small- to medium- or large-sized pleomorphic
cells. Subcutaneous fat commonly involved.
Prominent epidermotropism.

Immunology CD3, 5 +
d1 (frozen) +
bF1 –
CD4, 30 –
CD8 – (+)
TIA-1 +

Genetics Monoclonal rearrangement of the TCR-g
gene detected in the majority of cases. No
specific genetic alteration.

Treatment Systemic chemotherapy.
guidelines

Fig. 6.18 NK/T-cell lymphoma, nasal type. Erythematous tumour 
on the arm. The patient had more tumours on the upper and lower
extremities. (Courtesy of Esmeralda Vale, Lisboa, Portugal.)

EXTRANODAL NK/T-CELL
LYMPHOMA, NASAL TYPE

Extranodal NK/T-cell lymphoma, nasal type, is a well-defined
cytotoxic lymphoma [6]. This lymphoma is commonly
located in the upper respiratory tract, especially the nasal 
cavity, but involvement of other organs can be observed, par-
ticularly the skin. The disease may be primary cutaneous:
that is, staging investigations can be negative at presentation
[2,8,33,34]. This lymphoma is not recognized in the EORTC
classification where, depending on the size of neoplastic cells,
cases would be classified as CD30– large T-cell lymphomas or
small- to medium-sized pleomorphic T-cell lymphomas
[15]. The WHO classification recognizes extranodal NK/T-
cell lymphoma, nasal type, as a distinct entity [35]. The dis-
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be checked carefully at presentation and during follow-up, as
involvement of these regions is common. Symptoms of nasal
obstruction and/or epistaxis should be thoroughly investi-
gated for evidence of nasal lymphoma. The variant described
in the past as lethal midline granuloma is associated with large
ulcers of the nose and adjacent tissues (Figs 6.19 & 6.20).
Haemophagocytic syndrome is a possible complication.

In some cases of extranodal NK/T-cell lymphoma, nasal
type, the clinical features of cutaneous manifestations can be
similar to those seen in mycosis fungoides, and only pheno-
typical and molecular analyses allow these cases to be classi-
fied correctly. An accurate clinical history to rule out mycosis
fungoides is mandatory before establishing the diagnosis.

A case of ‘lethal midline granuloma’ in a patient with 
lymphomatoid papulosis has been described [47]. In this
case, the nasal lesion had a CD30+ phenotype and showed the
same monoclonal rearrangement of the TCR gene as the 
skin lesions of the lymphomatoid papulosis. This probably 
represented progression of the lymphomatoid papulosis 
to an anaplastic large cell lymphoma rather than to a true
nasal-type NK/T-cell lymphoma. In this context, it should 
be remembered that lymphoma types of both B- and T-cell
origin other than the nasal-type NK/T-cell lymphoma can
develop in the mucosa of the nasal and upper respiratory
tract.

Fig. 6.19 NK/T-cell lymphoma, nasal type. Erythematous, partly
crusted plaques on the nose and cheek (so-called ‘lethal midline
granuloma’, early lesion).

Fig. 6.20 NK/T-cell lymphoma, nasal type. Large ulcerated tumour on
the nose in a 15-year-old girl (so-called ‘lethal midline granuloma’, 
late lesion).

Histopathology

Histology reveals a diffuse proliferation of lymphocytes
involving the dermis and, often, the subcutaneous tissues
(Fig. 6.21). Epidermotropism may be present (Fig. 6.22),
being a possible source of mistake in the differential diag-
nosis with mycosis fungoides. Usually there is prominent
angiocentricity and/or angiodestruction; necrosis may also
be found [48]. The cytomorphological features are variable:
some cases show a predominance of small pleomorphic,
some of medium-sized pleomorphic, and some of large 
pleomorphic lymphocytes (Fig. 6.23) [48]. Azurophilic gran-
ules are commonly observed in Giemsa-stained sections 
of tissue. In some cases, a prominent involvement of the sub-
cutaneous tissues can be observed, resembling the morpho-
logical picture of subcutaneous T-cell lymphoma [49,50].
However, the same biopsy or other biopsies show invariably
involvement of the dermis, and sometimes of the epidermis
too.

Reactive cells, including small lymphocytes, histiocytes and
eosinophils, are admixed with the neoplastic lymphocytes in
some cases. A granulomatous reaction may also be present, as
well as pseudoepitheliomatous epidermal hyperplasia.

Histopathology, immunophenotype
and molecular genetics
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Immunophenotype

Neoplastic cells are characterized in the great majority of
cases by negativity for T-cell markers such as TCRβ, TCRδ,
CD3, CD4, CD5, CD7 and CD8. The ε chain of the CD3
molecule is usually expressed intracytoplasmically [51].
CD2, CD56 and TIA-1 are positive in practically all cases, but
CD57 is negative (Fig. 6.24a). Aberrant expression of B-cell
markers (CD79a) has been detected in one case, underlying
the need for complete phenotypical investigations [52].

EBV can be demonstrated in practically all cases in the
majority of the neoplastic cells (Fig. 6.24b).

Molecular genetics

Molecular analyses reveal a germline configuration of the
TCR genes in most cases. A restricted killer cell immunoglobu-
lin-like receptor repertoire has been found by the reverse
transcriptase polymerase chain reaction (RT-PCR) tech-
nique, indicating the presence of a monoclonal or possibly
oligoclonal NK-cell proliferation [53]. Rare cases of extra-
nodal NK/T-cell lymphoma, nasal type, show a true T-cell
phenotype with a monoclonal TCR gene rearrangement.

Mutations of the Fas gene have been described in nasal-
type extranodal NK/T-cell lymphoma [54]. Oncogene copy
number gains and other chromosomal alterations have also
been detected in a few cases [55].

Cases with involvement limited to the skin should be treated
like those with extracutaneous involvement. The therapy of
choice is systemic chemotherapy.

The prognosis of extranodal NK/T-cell lymphoma, nasal
type, is poor, and most patients die a few months after the
diagnosis [5,48]. The estimated 5-year survival is 0% [5].
Patients reported to have better prognosis and coexpression
of CD30 and CD56 probably had examples of CD30+

anaplastic large cell lymphoma [56].

Prognosis

Treatment

Fig. 6.23 NK/T-cell lymphoma, nasal type. Predominance of medium-
and large-sized pleomorphic lymphocytes. (Reprinted with permission
from The American Journal of Surgical Pathology, in press.)

Fig. 6.21 NK/T-cell lymphoma, nasal type. Dense infiltrate of
lymphocytes within the entire dermis. (Reprinted with permission from
The American Journal of Surgical Pathology, in press.)

Fig. 6.22 NK/T-cell lymphoma, nasal type. Epidermotropism of 
small-sized lymphocytes, mimicking the histopathological picture 
of mycosis fungoides.



RÉSUMÉ

Extranodal NK/T-cell lymphoma, nasal type

Clinical Adults. Solitary, regionally localized or
generalized plaques and tumours, sometimes
ulcerated. Aggressive course.
No previous history of mycosis fungoides.

Morphology Nodular or diffuse infiltrates characterized by
small-, medium- or large-sized pleomorphic
cells.

Immunology CD2, 3ε, 56 +
CD3, 4, 5, 8 – (some cases CD3+)
CD30 –
TIA-1 +
EBER-1 +

Genetics TCR genes in germline in the majority of
cases. No specific genetic alteration.

Treatment Systemic chemotherapy.
guidelines
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CD30– PLEOMORPHIC LARGE 
T-CELL LYMPHOMA

CD30– pleomorphic medium–large T-cell lymphomas aris-
ing primarily in the skin have been described rarely in the
past [57–59]. It seems likely that many of these cases repres-
ent in truth one or another of the newly characterized cyto-
toxic lymphomas of the skin (see previous sections), or rarely
so-called blastic NK-cell lymphoma (see Chapter 16). How-
ever, even after complete phenotypical and genotypical
investigations, a small group of cases of cutaneous CD30–

medium–large T-cell lymphoma that do not fit into one of
the categories mentioned above can be identified [8]. These
patients do not have a clinical history of mycosis fungoides,
nor do they have lesions suspicious of mycosis fungoides
clinically. The phenotype of the tumour cells is βF1+, CD4±,
CD8–, CD56–, and cytotoxic proteins are expressed in the
majority of cases. They are classifed as cutaneous CD30– large
T-cell lymphoma in the EORTC classification, and as periph-
eral T-cell lymphoma, unspecified, in the WHO classification
[6,15].

It is important to emphasize that the diagnosis of cutane-
ous CD30– large T-cell lymphoma is one of exclusion, and 
that large cell transformation of mycosis fungoides or Sézary
syndrome can show identical features to those observed in
these patients, thus implying that an accurate clinical his-
tory is crucial for the diagnosis [60]. In the past, the majority
of these cases were designated as mycosis fungoides ‘a tumeur
d’emblee’.

Fig. 6.24 NK/T-cell lymphoma, nasal type.
(a) Positivity of neoplastic cells for the
cytotoxic marker TIA-1. (b) Positive signal
within neoplastic cells after in situ
hybridization for the Epstein–Barr virus
(EBER-1).(a) (b)
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Patients are adults of both sexes. Clinically, they present with
solitary, regionally localized or generalized reddish to brown–
purplish plaques and tumours, often ulcerated (Fig. 6.25).
The clinical features are similar to those observed in other
high-grade lymphomas of the skin.

Histopathology

Histology shows nodular or diffuse infiltrates involving the
entire dermis and subcutaneous fat, characterized by the pre-
dominance of medium- and large-sized pleomorphic cells 
or immunoblasts (Figs 6.26 & 6.27). Epidermotropism is
infrequent. There is a high mitotic rate. Prominent necrosis,
presence of angiocentricity and/or angiodestruction and 
predominant involvement of the subcutaneous tissues are
uncommon.

Immunophenotype

Immunohistology reveals a characteristic phenotype of the
neoplastic cells (βF1+, CD4±, CD8–, CD56–), commonly with
the loss of one or more pan-T-cell antigens. CD30 and
anaplastic lymphoma kinase (ALK) are negative. Cytotoxic
proteins are expressed in the great majority of cases, demon-
strating that these lesions belong to the group of so-called
cytotoxic lymphomas [8].

There is no association with EBV infection.

Histopathology, immunophenotype
and molecular genetics

Clinical features

Molecular genetics

Molecular analysis of the TCR gene reveals a monoclonal 
rearrangement in most cases. At present no specific genetic
features associated with this type of lymphoma have been
detected.

The treatment of choice is systemic chemotherapy using regi-
mens for high-grade T-cell non-Hodgkin lymphoma.

The prognosis of cutaneous CD30– large T-cell lymphoma is
very poor, and most patients die within a few months from the
onset of the disease. The estimated 5-year survival is 0% [5].

Prognosis

Treatment

Fig. 6.26 CD30– pleomorphic large T-cell lymphoma. Dense nodules of
lymphocytes within the entire dermis involving the subcutaneous fat.

Fig. 6.27 CD30– pleomorphic large T-cell lymphoma. Medium- and
large-sized pleomorphic lymphocytes.

Fig. 6.25 CD30– pleomorphic large T-cell lymphoma. Large
erythematous tumour on the chest. The small crust in the centre
represents the site of a punch biopsy.
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CD30– pleomorphic large T-cell lymphoma

Clinical Adults. Solitary, regionally localized 
or generalized plaques and tumours,
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No previous history of mycosis fungoides.

Morphology Nodular or diffuse infiltrates characterized by
medium- and large-sized pleomorphic cells
or immunoblasts.

Immunology CD2, 3, 5 +
CD4 + (–)
bF1 +
CD30 –
CD8 –
TIA-1 +

Genetics Monoclonal rearrangement of the TCR genes
detected in the majority of cases. No specific
genetic alteration.

Treatment Systemic chemotherapy.
guidelines
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The existence of a primary cutaneous small–medium pleo-
morphic T-cell lymphoma distinct from mycosis fungoides
and Sézary syndrome has been postulated in recent years
[1–4]. This lymphoma has been listed as a provisional entity
in the European Organization for Research and Treatment 
of Cancer (EORTC) classification scheme [5]. There is no
specific category for cutaneous small–medium pleomorphic
T-cell lymphoma in the World Health Organization (WHO)
classification of haematopoietic neoplasms, and these cases
would be classified as peripheral T-cell lymphomas, not 
otherwise specified, according to that scheme [6].

Because mycosis fungoides and Sézary syndrome are also
cutaneous T-cell lymphomas characterized by the predom-
inance of small–medium pleomorphic T lymphocytes, the
diagnosis of cutaneous small–medium pleomorphic T-cell
lymphoma can only be accepted if they are excluded by a
complete clinical examination [7,8]. In fact, a careful re-
examination of the clinical pictures of some of the cases
reported previously as small–medium pleomorphic T-cell
lymphoma suggests that at least some of these were actually
examples of mycosis fungoides.

There is still no consensus on the existence, definition and
classification of small–medium pleomorphic T-cell lym-
phomas as a distinct entity, nor is there agreement on the
diagnosis of cases classified as such in the literature. Cases
similar on clinical and histopathological grounds have been
reported in the past under different diagnoses, including
‘idiopathic pseudo-T-cell lymphoma’, ‘pseudolymphomatous
folliculitis’, ‘unilesional mycosis fungoides’, ‘mycosis fun-
goides à tumeur d’emblée’ and ‘monoclonal atypical T-cell
hyperplasia’, among others [9–11]. In addition, some cases
of so-called aggressive CD8+ epidermotropic T-cell lym-
phoma and anaplastic large cell lymphoma may show a
small–medium pleomorphic cytomorphology [12], generat-
ing more disarray in an already confused field. The diagnosis
of small–medium pleomorphic T-cell lymphoma should
probably be restricted to those cases characterized by the 
following features:
1 Absence of other lesions and/or a clinical history of myco-
sis fungoides.

2 Nodular or diffuse infiltrates of small–medium pleo-
morphic (monoclonal) T lymphocytes admixed with many
reactive cells.
3 Absence of marked epidermotropism of neoplastic cells.
4 α/β phenotype.
5 Absence of CD30 expression.

The presence of Epstein–Barr virus DNA has been
detected by polymerase chain reaction (PCR) techniques in
small–medium pleomorphic T-cell lymphomas, but the
exact role (if any) of this virus in the pathogenesis of the dis-
ease is unclear [13].

Patients are adults or elderly, without a clear-cut gender
predilection. They present usually with solitary tumours,
commonly located on the face and neck or upper trunk, but
multiple tumours may be seen (Fig. 7.1). The surface of the
tumours is erythematous or purplish; ulceration can be seen
but is uncommon (Fig. 7.2).

Histopathology

Histology reveals dense, nodular or diffuse lymphoid infil-
trates within the entire dermis, often involving the superficial
part of the subcutaneous fat (Fig. 7.3). Cytomorphology
shows a predominance of small- to medium-sized lympho-
cytes (Fig. 7.4). Large cells, when present, should not exceed
30% of the neoplastic infiltrate [14]. Epidermotropism is
usually completely absent or present only focally. Many reac-
tive cells are commonly found admixed with the neoplastic
ones. A granulomatous reaction can be observed in a propor-
tion of cases, and may sometimes cause diagnostic problems
[15,16].

Histopathology, immunophenotype
and molecular genetics

Clinical features

Chapter 7 Small–medium pleomorphic 
T-cell lymphoma
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Immunophenotype

The neoplastic cells often show a T-helper phenotype, some-
times with the loss of pan-T-cell antigens. Immunohisto-
chemical staining may help in highlighting the pleomorphic
morphology of the cells (Fig. 7.5). CD30 is not expressed by
the neoplastic cells. A reactive infiltrate of B lymphocytes is
commonly found. Although cases with a CD8+ phenotype
have been reported, care should be taken to distinguish
small–medium pleomorphic T-cell lymphoma from aggress-
ive CD8+ epidermotropic T-cell lymphoma, as they represent

Fig. 7.1 Small–medium pleomorphic T-cell lymphoma. Solitary tumour
on the nose.

Fig. 7.2 Small–medium pleomorphic T-cell lymphoma. Large ulcerated
tumour on the thigh.

Fig. 7.3 Small–medium pleomorphic T-cell lymphoma. Dense infiltrate
of lymphocytes extending throughout the dermis into the superficial
part of the subcutaneous fat.

Fig. 7.4 Small–medium pleomorphic T-cell lymphoma. Small- and
medium-sized pleomorphic lymphocytes predominate, admixed with 
a few larger cells.

Fig. 7.5 Small–medium pleomorphic T-cell lymphoma. Staining for
CD3 confirms the lineage of the lymphocytes and helps by highlighting
the pleomorphic morphology of the nuclei.
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two completely distinct entities with different clinical pre-
sentations and behaviour.

Molecular genetics

Molecular analysis of the T-cell receptor (TCR) gene rear-
rangement shows monoclonality of the T lymphocytes in the
majority of cases.

Most patients present with solitary tumours which can be
treated by surgical excision alone, local radiotherapy, or a
combination of the two [5]. In one study, cyclophosphamide
or interferon-α has been used for patients with generalized
skin lesions [1].

The potential of small–medium pleomorphic T-cell lym-
phomas to disseminate is unclear, and evaluation of prog-
nosis has been hindered by the difficulties in diagnosis and
classification referred to above. Provisionally, it seems that
the prognosis is good, with an estimated 5-year survival of
approximately 80% [4,17]. Patients with solitary tumours
may be compared conceptually to those with solitary lesions
in mycosis fungoides, and probably have a better prognosis.
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RÉSUMÉ

Clinical Adults and elderly adults. Localized or, less
commonly, multiple tumours.
Preferential locations: head and neck, upper
trunk.
Usually non-aggressive course.

Morphology Small–medium pleomorphic cells.

Immunology CD2, 3, 4, 5 +
bF1 +
CD7, 8, 30 –

Genetics No specific abnormalities. Monoclonal
rearrangement of the TCR is present in most
cases.

Treatment Solitary tumours: surgical excision, local
guidelines radiotherapy, or a combination of the two.

Multiple lesions: cyclophosphamide,
interferon-a



Several other types of T-cell lymphoma have been described
at cutaneous sites, including cases arising both primarily and
secondarily in the skin. The following text summarizes the
entities that have been best characterized.

ADULT T-CELL LEUKAEMIA–
LYMPHOMA

Adult T-cell leukaemia–lymphoma (ATLL) is a malignant
lymphoproliferative disease associated with a retrovirus infec-
tion caused by the human T-cell lymphotrophic virus I (HTLV-
I). The disease is endemic in the south of Japan and in the
Caribbean Islands but is rare in other regions. It is not included
in the European Organization for Research and Treatment of
Cancer (EORTC) classification, but is included as a specific
entity in the World Health Organization (WHO) classification
[1,2]. Five variants of ATLL are recognized: acute and chronic
leukaemic, lymphomatous, smoldering and crisis types.

Specific skin manifestations can be observed in approximately
half of patients, especially those presenting with indolent
forms of the disease [3–5]. Primary cutaneous involvement
may also be seen [5]. Elderly men are affected more fre-
quently. Anti-HTLV-I antibodies can be demonstrated in the
serum of affected individuals. The clinical presentation
resembles mycosis fungoides. Cutaneous lesions are localized
or generalized macules and papules, plaques and tumours
[3,4]. Erythroderma may also develop. A leukaemic blood
picture and involvement of the bone marrow are found in
more than half of patients. Spontaneous regression of skin
lesions has been observed rarely [6].

Histology shows an infiltrate of small–medium- or medium–

Histopathology, immunophenotype
and molecular genetics

Clinical features

large-sized pleomorphic lymphocytes with prominent epi-
dermotropism [3,4]. The histopathological picture is often
indistinguishable from that of mycosis fungoides. Variants of
ATLL with angiocentricity and/or angiodestruction or with
bullous lesions have been observed [7,8]. Immunohistology
usually reveals a T-helper (CD3+, CD4+, CD8–) phenotype.
Molecular analyses show a monoclonal rearrangement of 
the T-cell receptor (TCR) gene as well as the presence of the
integrated genome of HTLV-I [9].

In this context, it should be underlined that several inves-
tigators have looked for the presence of HTLV-I DNA in 
cases of ‘classic’ mycosis fungoides and Sézary syndrome
prompted by the clinicopathological similarities to ATLL. So
far, there is no convincing evidence of the involvement of
HTLV-I in these diseases (see Chapter 2). Demonstration of
monoclonal integration of HTLV-I DNA in neoplastic cells
may therefore be used as a reliable means to distinguish
ATLL from mycosis fungoides.

Chapter 8 Other cutaneous T-cell lymphomas

RÉSUMÉ

Adult T-cell leukaemia–lymphoma

Clinical Adults. Five variants recognized: acute 
and chronic leukaemic, lymphomatous,
smoldering and crisis types. Primary
cutaneous involvement may be seen.

Morphology Histopathological features similar to those
observed in mycosis fungoides.

Immunology CD3, 4 +
CD8 –

Genetics Monoclonal integration of HTLV-I DNA.

Treatment Systemic chemotherapy. PUVA may be used 
guidelines for cases restricted to the skin.
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T-CELL PROLYMPHOCYTIC
LEUKAEMIA

T-cell prolymphocytic leukaemia (T-PLL) is a rare haema-
tological disease. Cutaneous involvement occurs in up to
one-third of patients and is characterized by papules, plaques
or tumours, often indistinguishable from those of mycosis
fungoides and Sézary syndrome. Erythroderma may develop
(Fig. 8.2). Skin manifestations may be the first sign of the 
disease [20]. Histology reveals a monomorphous infiltrate 
of small lymphocytes, sometimes with epidermotropism
(Fig. 8.3). Immunohistology shows a T-helper phenotype
(CD3+, CD4+, CD8–) in the majority of lesions, but coexpres-
sion of CD4 and CD8 is found in a small number of cases.
The TCR genes are monoclonally rearranged. The most 
frequent chromosomal aberration is inversion of chromo-
some 14 with breakpoints in the long arm at q11 and q32 [1].
The disease usually runs an aggressive course and the prog-
nosis is poor. Recently, treatment with anti-CD52 antibody
(Campath) showed promising results [21].

Differentiation of cutaneous manifestations of T-PLL
from Sézary syndrome may be extremely difficult on clinico-
pathological grounds alone.

PRECURSOR T-LYMPHOBLASTIC
LEUKAEMIA–LYMPHOBLASTIC
LYMPHOMA

Precursor T-lymphoblastic leukaemia–lymphoblastic lym-
phoma is a malignant proliferation of precursor T lympho-
cytes. The exact incidence of specific skin involvement in
these patients is not known. It must be stressed that histolog-
ical features alone do not allow the differentiation of lym-
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The prognosis is generally poor, but indolent variants have
been described. The treatment of choice is usually systemic
chemotherapy, but less aggressive therapeutic options such
as psoralen with UVA (PUVA) may be used for cases with an
indolent behaviour and restricted to the skin [3,4,10,11].

INTRAVASCULAR LARGE T-CELL
LYMPHOMA

Intravascular large cell lymphoma (angiotrophic lymphoma)
is a rare type of non-Hodgkin lymphoma, usually showing a
B-cell phenotype (see Chapter 15). Rarely, cases of cutaneous
intravascular large cell lymphoma may show a T-cell pheno-
type (Fig. 8.1) [12–14]. One case with a CD56+ phenotype has
also been reported [15]. Intravascular large T-cell lymphoma
is included as a provisional entity together with the more fre-
quent B-cell type in the EORTC and WHO classifications
[2,16].

Patients are usually elderly adults, although a congenital
case has been reported [17]. The clinical presentation and
histopathological picture are similar to those seen in the
more common B-cell variant. Association with virus infec-
tion (Epstein–Barr virus [EBV], HTLV) has been postulated
in some cases [18,19].

The prognosis and treatment of intravascular large T-cell
lymphoma do not seem to differ from those of the B-cell type
of the disease.

Treatment and prognosis

Fig. 8.1 Cutaneous intravascular large T-cell lymphoma. Intravascular
cluster of large pleomorphic lymphocytes.

RÉSUMÉ

Intravascular large T-cell lymphoma

Clinical Very rare variant of intravascular large cell
lymphoma. Adults. Solitary or multiple
indurated patches and plaques.

Morphology Intravascular proliferation of large atypical
lymphoid cells.

Immunology CD3, 5 +
CD20, 79a –

Genetics Monoclonal rearrangement of the TCR genes.

Treatment Systemic chemotherapy.
guidelines
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phoblastic lymphomas of T phenotype from those of B-cell
lineage [1,22]. In the skin, lymphoblastic T-cell lymphoma
almost always represents a secondary manifestation of a pri-
mary extracutaneous disease [22,23].

Although precursor T-lymphoblastic leukaemia–lymphoblastic
lymphoma is observed mainly in children and adolescents,
reports of cutaneous involvement are mainly in adult
patients [22,24]. Clinically, patients present with localized or
generalized large cutaneous–subcutaneous tumours (Fig. 8.4)
[22,24]. Involvement of the central nervous system may be
observed.

Histology reveals a monomorphous proliferation of
medium-sized cells, with round or convoluted nuclei with
finely dispersed chromatin and scanty cytoplasm (Fig. 8.5). A
‘starry sky’ pattern is often observed at low magnification
because of the presence of macrophages with inclusion bod-
ies. There are abundant mitoses and necrotic (‘apoptotic’)
cells. The immunophenotype of neoplastic cells is character-
ized by positivity for TdT, CD1a, cytoplasmic CD3, and CD7,
and in some cases for CD99 and CD34 (Fig. 8.6). Both CD4
and CD8 can be positive or negative. Molecular genetics 
usually shows monoclonally rearranged TCR and germline
JH genes, but both a TCR–/JH

– and a TCR+/JH
+ pattern can be

observed.

Histopathology, immunophenotype
and molecular genetics

Clinical features

Fig. 8.2 Cutaneous involvement in T-cell prolymphocytic 
leukaemia. Erythematous scaly lesions on the face in a patient with
erythroderma.

Fig. 8.3 Cutaneous involvement in T-cell prolymphocytic leukaemia.
Dense band-like infiltrate of lymphocytes with epidermotropism. The
histopathological features are indistinguishable from those of mycosis
fungoides and Sézary syndrome.

RÉSUMÉ

T-cell prolymphocytic leukaemia

Clinical Adults. Generalized papules, plaques and
tumours. Erythroderma may develop.

Morphology Histopathological features similar to those of
mycosis fungoides/Sézary syndrome.

Immunology CD3, 4, 5 +
bF1 +
CD8 –

Genetics Monoclonal rearrangement of the TCR genes
detected in the majority of cases. Inversion of
chromosome 14 with breakpoints in the long
arm at q11 and q32.

Treatment Systemic chemotherapy; Campath.
guidelines
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The treatment of choice is systemic chemotherapy. Patients
are treated with regimens similar to those for other types of
acute lymphoblastic leukaemia–lymphoma.

Treatment and prognosis

ANGIOIMMUNOBLASTIC T-CELL
LYMPHOMA

Angioimmunoblastic T-cell lymphoma, formerly called
angioimmunoblastic lymphadenopathy, is considered to be 
a peripheral T-cell lymphoma with a peculiar proliferation 
of so-called high endothelial venules. It is recognized as a 
distinct entity in the WHO classification [25]. Non-specific

RÉSUMÉ

Precursor T-lymphoblastic leukaemia–lymphoblastic
lymphoma

Clinical Skin involvement mainly in adults. Localized
or generalized large cutaneous or
subcutaneous tumours.

Morphology Monomorphous proliferation of medium-
sized cells, with round or convoluted nuclei
with finely dispersed chromatin and scanty
cytoplasm.

Immunology CD1a, 3, 7 +
TdT +
CD34 + (–)
CD99 +

Genetics Monoclonal rearrangement of the TCR genes
detected in the majority of cases.

Treatment Systemic chemotherapy.
guidelines

Fig. 8.4 Cutaneous T-lymphoblastic lymphoma. Subcutaneous
tumours on the leg.

Fig. 8.5 Cutaneous T-lymphoblastic lymphoma. Medium-sized cells,
some with convoluted nuclei, with finely dispersed chromatin. Note
several mitoses.

Fig. 8.6 Cutaneous T-lymphoblastic lymphoma. Positive nuclear
staining for TdT.
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skin manifestations have been described in several patients,
including maculopapular eruptions, purpura and erythro-
derma. Specific skin involvement is uncommon.

Patients are elderly adults, although cutaneous involve-
ment in children has been reported [1,26]. Restriction to 
the skin is rare but cutaneous lesions may be the first mani-
festation of the disease [27]. Cutaneous involvement in
angioimmunoblastic T-cell lymphoma is characterized by
erythematous papules, plaques and tumours consisting of an
infiltrate of small- to medium-sized pleomorphic lympho-
cytes intermingled with plasma cells, eosinophils, histiocytes
and immunoblasts. Increased numbers of venules with a
prominent endothelial lining are typically found (‘high
endothelial venules’) [28,29]. Clusters of CD21+ cells (vari-
ably interpreted as follicular dendritic cells or fibroblastic
reticulum cells) can be observed, especially around the high
endothelial venules. Immunohistology reveals a T-helper
phenotype (CD3+, CD4+, CD8–) of neoplastic cells. Clusters
of polyclonal B lymphocytes are commonly present. EBV can
be demonstrated often within these B lymphocytes (develop-
ment of a second EBV-associated B-cell lymphoma has been
observed) [30]. Molecular genetics shows a monoclonal rear-
rangement of TCR genes, and usually a polyclonal pattern of
JH genes. Recently, in a case with cutaneous involvement,
DNA microarrays have revealed the expression of secondary
lymphoid tissue chemokines, including tumour necrosis fac-
tor-β, and of an apoptosis–inhibitory protein in the affected
lymph nodes [31].

There are only limited data on the prognosis and treat-
ment of patients with specific skin involvement of angio-
immunoblastic T-cell lymphoma. The prognosis is generally
poor. Systemic treatment options include glucocorticoids,
interferon-α and chemotherapy. Commencing therapy at an
early stage of the disease may give better results in terms of
survival.
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RÉSUMÉ

Angioimmunoblastic T-cell lymphoma

Clinical Elderly adults. Cutaneous lesions may be the
first manifestation of the disease.

Morphology Small- to medium-sized pleomorphic
lymphocytes intermingled with plasma cells,
eosinophils, histiocytes and immunoblasts.

Immunology CD3, 4, 5 +
CD8 –
EBV+/CD20+ cells (non-neoplastic)
CD21+ cells in clusters (non-neoplastic)

Genetics Monoclonal rearrangement of the TCR genes.

Treatment Glucocorticoids; interferon-a; systemic
guidelines chemotherapy.
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Cutaneous B-cell lymphomas represent distinct clinical 
and histopathological subtypes of extranodal lymphomas.
They occur far more frequently than is generally believed [1].
The widespread use of immunohistochemical and mole-
cular genetic techniques, as well as the analysis of follow-up
data, revealed that many of the cases classified in the past as
cutaneous B-cell pseudolymphomas represent in fact low-
grade malignant B-cell lymphomas of the skin, especially
marginal zone lymphoma.

In 1997, the European Organization for Research and
Treatment of Cancer (EORTC) Cutaneous Lymphoma
Study Group published a classification of primary cutaneous
lymphomas including three main entities of B-cell lym-
phoma: follicle centre cell lymphoma, marginal zone lym-
phoma–immunocytoma, and large B-cell lymphoma of the
leg [2]. Intravascular large B-cell lymphoma and plasmacy-
toma were included as provisional entities. The classification
of malignant lymphomas published by the World Health
Organization (WHO) in 2001 does not consider cutaneous
B-cell lymphomas as distinct entities, and lumps them
together within different groups of nodal and extranodal
lymphomas [3]. It has been demonstrated that the EORTC
scheme offers some advantages in the precise diagnosis and
classification of cutaneous B-cell lymphomas, especially con-
cerning follicle centre cell lymphomas with a diffuse pattern
of growth [4]. However, many problems still exist concerning
the classification and nomenclature of primary cutaneous 
B-cell lymphomas. A suggestion that all cutaneous B-cell
lymphomas should be classified as ‘skin-associated lymphoid
tissue (SALT)-type B-cell lymphomas’ has also been put 
forward in the past, but it does not reflect the great variety in
clinicopathological presentations of these cases, and has not
gained wide acceptance [5].

A small percentage of primary cutaneous B-cell lymphomas
was demonstrated to harbour Borrelia burgdorferi DNA
sequences within specific skin lesions in studies carried out in
different countries, but negative results have also been
reported [6–8]. This association may be important for 
cutaneous immunocytomas. The presence of B. burgdorferi

within skin lesions of cutaneous lymphoma underlines the
analogies between B-cell lymphomas of the skin and those 
of the gastric mucosa, where, at least in some cases, infection
by Helicobacter pylori is considered to be a causative agent.
The observation of B. burgdorferi-specific DNA within skin
lesions of cutaneous B-cell lymphoma also provided the
rationale for antibiotic treatment of these patients, and
indeed good results have been observed in some cases [9].
Other new treatment modalities include the use of the anti-
CD20 antibody (rituximab), which has been applied intra-
lesionally or systemically for the treatment of different types
of cutaneous B-cell lymphoma. The knowledge that many
patients experience a protracted course with long survival
also provided the rationale for a ‘watchful waiting’ strategy
which is now being increasingly used in low-grade cutaneous
B-cell lymphomas, especially of the marginal zone type.
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Cutaneous follicle centre cell lymphoma is defined as the
neoplastic proliferation of germinal centre cells confined to
the skin. The pattern of growth can be either purely follicular,
purely diffuse, or mixed.

Cutaneous follicle centre cell lymphoma, as it has been
defined in the European Organization for Research and Treat-
ment of Cancer (EORTC) classification, and nodal follicular
lymphoma according to the World Health Organization
(WHO) classification differ substantially in their definitions
[1,2]. Morphologically, nodal follicular lymphoma is defined
in the WHO classification as a tumour presenting with at
least a partially follicular pattern, and cases with a purely dif-
fuse pattern of growth are classified among the diffuse large
B-cell lymphomas [2,3]. Phenotypically, follicular lymphomas
at extracutaneous sites are characterized by the proliferation
of neoplastic germinal centre cells positive for CD10 and Bcl-
6 [2–5]. A background of CD21+ follicular dendritic cells 
is constantly found. At the genetic level, most cases exhibit
the interchromosomal 14;18 translocation, usually resulting
in the expression of the Bcl-2 protein by the neoplastic cells
[6–9]. In contrast, in the EORTC classification, cutaneous
follicle centre cell lymphoma is defined as a proliferation of
centrocytes and centroblasts showing a diffuse pattern of
growth in the great majority of cases and only rarely present-
ing a true follicular pattern [1]. CD10 and Bcl-2 are usually
not expressed by the neoplastic cells and the t(14;18) is absent
[10,11]. Based on the morphological, phenotypical and
molecular differences, the existence of cases of true primary
cutaneous follicular lymphoma has been called into question
several times over the last few years [12,13]. However, previ-
ous reports and recent data clearly demonstrate that cuta-
neous follicle centre cell lymphoma represents an entity with
distinct clinical, histopathological, immunophenotypical
and molecular genetic features, and that it differs from the
nodal counterpart mainly by the lack of the t(14;18) and 
Bcl-2 expression [14–22]. At present, a joint EORTC/WHO
classification scheme is being prepared, that recognises the
diffuse variant of primary cutaneous follicular lymphoma,
and distinguishes it from diffuse large B-cell lymphoma.

Complete staging investigations must be performed in 
all patients as the clinicopathological features alone cannot

distinguish with certainty between primary cutaneous follicle
centre cell lymphoma and secondary involvement of extra-
cutaneous lymphoma with a similar morphology. Primary
cutaneous lymphoma is currently defined by the absence of
extracutaneous manifestations after complete staging inves-
tigations have been performed (see Chapter 1) [22].

Patients are adults of both genders. Cutaneous follicle centre
cell lymphoma presents clinically with erythematous papules,
plaques and tumours, usually non-ulcerated. Lesions are
located mostly on the head and neck and on the trunk 
(Figs 9.1–9.6). A distinct clinical presentation with plaques

Clinical features

Chapter 9 Follicle centre cell lymphoma

Fig. 9.1 Cutaneous follicle centre cell lymphoma. Clustered tumours
on the scalp.
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and tumours on the back surrounded by erythematous 
macules and papules expanding centrifugally around the
central tumours has been described in the past as ‘reticulo-
histiocytoma of the dorsum’ or ‘Crosti’s lymphoma’ (Fig.
9.5) [24,25].

Lesions are usually clustered at a single site but may be
multiple at different sites. Although there are no clear-cut
differences in clinical presentation between the diffuse and
follicular variants of cutaneous follicle centre cell lymphoma,
cases with a follicular pattern have a predilection for the head
and neck region, whereas the so-called Crosti’s lymphoma
corresponds in the majority of cases to a follicle centre cell
lymphoma with a diffuse pattern of growth [18,24].

In some patients with the clinical presentation of Crosti’s
lymphoma, small erythematous papules located far from 
the main lesions can be observed (Fig. 9.7). These papules
represent early manifestations of the disease and reveal histo-
pathologically specific features of follicle centre cell lym-
phoma (Fig. 9.8). The question arises as to whether local

Fig. 9.2 Cutaneous follicle centre cell lymphoma (early lesions). 
Two papular lesions on the scalp.

Fig. 9.3 Cutaneous follicle centre cell lymphoma (early lesions).
Clustered papules on the right eyebrow.

Fig. 9.4 Cutaneous follicle centre cell lymphoma. Large erythematous
tumour on the shoulder. Note infiltrated erythematous patches and
papules in the surroundings.

Fig. 9.5 Cutaneous follicle centre cell lymphoma. Large erythematous
tumours surrounded by plaques and papules covering a large area of
the back (so-called ‘reticulohistiocytoma of the dorsum’, ‘Crosti’s
lymphoma’).
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radiotherapy is the more appropriate treatment modality for
these patients, and what the radiation field should be. The
relatively high incidence of local recurrences observed in
Crosti’s lymphoma may be caused, at least in part, by the
presence of early lesions far from the main tumour, which
had not been identified clinically at the time of the planning
of treatment.

Fig. 9.6 Cutaneous follicle centre cell lymphoma. Erythematous
papules and plaques on the back (early lesions of ‘Crosti’s lymphoma’).

Fig. 9.7 Cutaneous follicle centre cell lymphoma. Large tumours 
on the left side of the back. Note small papules located at the right
paravertebral area (arrow).

Fig. 9.8 Cutaneous follicle centre cell
lymphoma, early lesion. (a) Histology
reveals small nodular infiltrates
throughout the dermis. (b)
Cytomorphology shows small lymphocytes
admixed with centrocytes and
centroblasts. (a) (b)
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Association with infections such as Borrelia burgdorferi,
hepatitis C or human herpesvirus 8 has been described in
sporadic patients but does not seem to be a major aetiological
factor for cutaneous follicle centre cell lymphoma [26–29].

Histopathology

Cutaneous follicle centre cell lymphoma with a diffuse pat-
tern of growth involves the entire dermis, often extending
into the subcutaneous fat. It is characterized by a prolif-
eration of small, medium and large cleaved cells (centro-
cytes) admixed with variable numbers of large cells with the
morphological features of centroblasts (Figs 9.9 & 9.10)
[1,30]. Centroblasts should not be arranged in ‘sheets’. Small
reactive T lymphocytes are almost invariably admixed with

Histopathology, immunophenotype
and molecular genetics

the tumour cells. In contrast, the histopathological features
of cases with a follicular pattern of growth resemble those of
follicular lymphomas at extracutaneous sites [19,31]. They
consist of nodular infiltrates extending into the entire dermis,
usually involving the subcutaneous tissues, characterized by 
a prominent follicular pattern (Fig. 9.11). The epidermis is
spared as a rule. Neoplastic follicles in follicular lymphoma
show several morphological abnormalities, such as reduced
or absent mantle zones, reduced numbers or complete lack of
tingible body macrophages, and monomorphous appearance
without a clear-cut distinction between dark and light areas
(Fig. 9.12). These features are readily observed at low power
and provide valuable clues for the diagnosis. Cytomorpho-
logically, they consist of small and large centrocytes admixed
with centroblasts, often intermingled with reactive small
lymphocytes arranged within interfollicular areas.

In some cases, both patterns of growth (diffuse and follicu-
lar) can be observed in the same tumour (Fig. 9.13). In these
cases, residual follicles are usually visible at the periphery of
the infiltrate with a more diffuse pattern in the middle.

A morphological variant showing nodules of medium–
large centrocytes admixed with some centroblasts without a

Fig. 9.9 Cutaneous follicle centre cell lymphoma, diffuse type. Dense
nodular infiltrates within the dermis.

Fig. 9.10 Cutaneous follicle centre cell lymphoma, diffuse type.
Centrocytes predominate, admixed with some centroblasts (detail of
Fig. 9.9).

Fig. 9.11 Cutaneous follicle centre cell lymphoma, follicular type.
Dense infiltrate within the deep dermis and subcutaneous fat. Note
prominent lymphoid follicles.
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prominent interfollicular infiltrate has been termed in the
past ‘large cell lymphocytoma’ [32,33]. It seems likely that
many, if not all, of these cases represent cutaneous follicle
centre cell lymphomas. Another peculiar histopathological
variant is characterized by the predominance of spindle and
bizarre cells, and has been termed spindle cell B-cell lym-

phoma (Fig. 9.14) [34–37]. Sclerosis and myxoid areas may
also be observed in cases of cutaneous follicle centre cell 
lymphoma.

Immunophenotype

Neoplastic cells are positive for B-cell markers such as CD20
and CD79a in both the diffuse and follicular variants of cuta-
neous follicle centre cell lymphoma. Remarkably, most cases
showing a diffuse pattern of growth are usually (but not
always!asee Fig. 9.15) CD10– and do not show a network of
CD21+ follicular dendritic cells in the background. In con-
trast, cases of follicle centre cell lymphoma with a follicular
pattern of growth are positive for markers of germinal centre
cells such as CD10 and Bcl-6 (Figs 9.16a,b) [19,38,39]. The
presence of small clusters of CD10+ and/or Bcl-6+ cells out-
side neoplastic follicles can be observed in a proportion of
these cases [19]. This phenomenon, caused by the active

Fig. 9.12 Cutaneous follicle centre cell lymphoma, follicular type.
Lymphoid follicles reveal several atypical morphological aspects:
reduced mantle zone, monomorphism (lack of dark and light areas),
and absence of tingible body macrophages (detail of Fig. 9.11).

Fig. 9.13 Cutaneous follicle centre cell lymphoma, mixed follicular 
and diffuse type. Dense nodular infiltrates within the dermis and
subcutaneous fat. Note neoplastic follicles arranged mainly at the
periphery of areas with a diffuse pattern of growth.

Fig. 9.14 Cutaneous follicle centre cell lymphoma, spindle cell 
type. Note several cells with bizarre elongated nuclei representing
morphological variations of centrocytes.

Fig. 9.15 Cutaneous follicle centre cell lymphoma, diffuse type.
Positive staining for CD10  (same case as Fig. 9.9).
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‘migration’ of follicular cells from the follicle to the interfol-
licular area and back, has been described in nodal follicular
lymphomas as well, and is not observed as a rule in reactive
lymphoid infiltrates, thus being virtually diagnostic of fol-

Fig. 9.16 Cutaneous follicle centre cell
lymphoma, follicular type. Neoplastic
follicles stain for (a) CD10 and (b) Bcl-6. 
(c) Reduced proliferation rate within a
neoplastic follicle detected by the antibody
MIB-1. (d) Negativity of neoplastic cells for
Bcl-2. Note positive small lymphocytes at
the edge of the neoplastic aggregate
representing positive internal controls.

Fig. 9.17 Cutaneous follicle centre cell lymphoma, mixed follicular and
diffuse type. Note large aggregates of CD21+ dendritic follicular cells at
the margin of an area with a diffuse pattern of growth (same case as
Fig. 9.13).

(a) (b)

(c) (d)

licular lymphoma [40]. In cases with both patterns present,
CD21+ follicular dendritic cells are usually located at the
periphery of large areas with a diffuse pattern of growth (Fig.
9.17). A good diagnostic clue for cutaneous follicle centre cell
lymphoma with a follicular pattern is provided by the stain-
ing for proliferating cells (Ki67, MIB-1). Normal (reactive)
germinal centres show a high degree of proliferation (more
than 90% of cells), whereas neoplastic follicles often show a
proliferative fraction of less than 50% of the cells (Fig. 9.16c)
[19,38]. A residual network of CD21+ follicular dendritic
cells is usually found within the neoplastic follicles. The MT2
antibody, considered by some authors as a useful marker of
nodal follicular lymphoma, is only of limited value in cases 
of cutaneous follicle centre cell lymphoma with a diffuse or
follicular pattern [41,42].

Although conflicting statements have been proposed,
analysis of published reports shows that Bcl-2 expression can
be found only in a minority of cases of primary cutaneous
follicle centre cell lymphoma [10,19–22,30,43–45]. Bcl-2
expression is present in 10–15% of cases within a small
minority of the follicular cells, and only very rarely in the
whole neoplastic population (Fig. 9.16d). However, when
present, Bcl-2 positivity in germinal centre cells is virtually
diagnostic of follicle centre cell lymphoma and is incompat-
ible with a reactive process.

The detection of an immunoglobulin light chain restric-
tion is difficult in paraffin sections but can be observed more
often on snap-frozen tissue sections. However, negativity 
for both kappa and lambda seems to be relatively com-
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mon in cutaneous cases, thus hindering the diagnostic value
of immunohistological staining for immunoglobulin light
chains [15,19].

Molecular genetics

Cutaneous follicle centre cell lymphoma shows a monoclonal
rearrangement of the JH gene in the majority of cases, but a
lack of detection of rearrangement by polymerase chain reac-
tion (PCR) is not infrequent. This may be caused, at least in
part, by the high number of somatic hypermutations that are
characteristic of these tumours, thus hindering annealing of
the DNA probes to neoplastic DNA.

In a recent study on cases with a follicular pattern of
growth, using a laser beam-based microdissection technique,
we demonstrated the presence of the same monoclonal 
population of B lymphocytes within different follicles from 
a given tumour, thus proving beyond doubt that these cases
represented examples of true follicular lymphoma [19].
Remarkably, in some of the cases, a band corresponding to
the same monoclonal population of follicular lymphocytes
could be observed in interfollicular areas as well, confirming
that neoplastic cells are actively migrating between follicles
and interfollicular areas, as already suggested by the pattern
of CD10 and Bcl-6 staining described above.

Analysis of data from the literature clearly shows that 
the interchromosomal (14;18) translocation is extremely
uncommon in primary cutaneous follicle centre cell lym-
phoma [10,11,19–22,46,47]. At present, there are no data 
on specific chromosomal alterations in cases of cutaneous
follicle centre cell lymphoma with either diffuse or follicular
patterns. Gene expression studies using cDNA microarrays
revealed that cases of cutaneous follicle centre cell lymphoma
have a germinal centre cell signature [48].

A clonal evolution of neoplastic B lymphocytes has been
demonstrated by single-cell PCR studies [49]. Recently, 
differential expression of a group of genes involved in 
regulation of lymphopoiesis and unalignant transformation
(Polycomb-group) was found in cutaneous B-cell lym-
phomas arising on the head and trunk as opposed to those
located on the legs, confirming that these lymphomas prob-
ably represent distinct entities [50].

Patients are mainly treated by local radiotherapy [1,17,51–
53]. Solitary tumours can be excised surgically, generally 
followed by local radiotherapy to the surgical field. Systemic
chemotherapy is usually not necessary in these patients [1].
Interferon-α (either systemically or intralesionally) has been
used for treatment of patients with cutaneous follicle centre
cell lymphoma, sometimes associated with other treatment

Treatment

regimens [53–56]. Other modalities used sporadically in-
clude intralesional chemotherapy and antibiotic treatment
[53,57].

Recently, a promising new treatment has been introduced
with the use of anti-CD20 monoclonal antibodies (ritux-
imab), which can be administered either systemically or
intralesionally [58–63]. Rituximab can also be combined
with systemic chemotherapy in patients with generalized skin
or extracutaneous involvement [64].

The prognosis of patients with primary cutaneous follicle
centre cell lymphoma is very good, regardless of the pattern
of growth [1,17,19,65]. Although local recurrences can be
frequently observed, extracutaneous involvement is uncom-
mon. Involvement of the central nervous system has been
observed rarely [66]. There is no prognostic difference
between cases with a follicular pattern as compared to those
with a diffuse pattern of growth [1].

Prognosis

RÉSUMÉ

Clinical Adults. Solitary or grouped papules, 
plaques and tumours, often surrounded by
erythematous patches.
Preferential locations: scalp, back
(‘reticulohistiocytoma of the dorsum’).

Morphology Nodular or diffuse infiltrates characterized 
by predominance of centroblasts and
centrocytes admixed with small lymphocytes.
The pattern of growth can be follicular,
diffuse, or mixed.

Immunology CD20, 79a +
CD10, Bcl-6 +
CD5, 43 –
Bcl-2 –
MIB-1 reduced proliferation

Genetics Monoclonal rearrangement of the JH gene
detected in the majority of cases.
No specific genetic alterations. 
t(14;18) absent in most cases.

Treatment Radiotherapy; excision of solitary lesions;
guidelines interferon-a; anti-CD20 antibody. Systemic

chemotherapy is reserved for generalized
lesions and/or extracutaneous spread.
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In the first edition of this book, we discussed cutaneous
marginal zone lymphoma and immunocytoma in two separ-
ate chapters [1]. In recent years, most authors have agreed
that these two entities represent subtypes of a single entity of
low-grade malignant cutaneous B-cell lymphoma, and the
term ‘marginal zone lymphoma’ has been widely used to
refer to both [2–9]. There is no doubt that cutaneous
marginal zone lymphoma and immunocytoma are closely
related. However, we believe that some differences do exist
and that for the moment we should still try to characterize
each separately, in order to check whether the differences are
substantial or not. In our view, the main differences between
cutaneous marginal zone lymphoma and immunocytoma
are the following:
1 Cutaneous marginal zone lymphoma is a tumour of
younger adults and adults, whereas cutaneous immuno-
cytoma is seen more often in the elderly.
2 The preferential location differs (trunk and upper ex-
tremities for cutaneous marginal zone lymphoma, lower
extremities for immunocytoma).
3 Association with Borrelia burgdorferi infection is more
common in cutaneous immunocytoma [10]. We have
observed cases of immunocytoma, but not of marginal zone
lymphoma, arising on the background of acrodermatitis
chronica atrophicans.
4 The histopathological pattern differs (see below); intranu-
clear inclusions (Dutcher bodies) are seen only in cutaneous
immunocytoma.

However, we fully acknowledge that the differences may
be just variations on the theme of a single entity of low-grade
cutaneous B-cell lymphoma and have therefore decided to
include both of them in a single chapter in this edition of the
book. The terminology, notwithstanding the term adopted,
is still not correct. Marginal zone lymphoma of the skin is 
different from extranodal marginal zone lymphoma (which
in turn is different from nodal marginal zone lymphoma and
from splenic marginal zone lymphoma); in addition, immuno-
cytoma of the skin has probably no relationship with lym-

phoplasmacytic lymphoma (formerly immunocytoma) of
the lymph nodes, as features of Waldenström macroglobulin-
aemia are constantly absent in cutaneous cases. In short, a
confusing terminology is being used and better terms for
these entities will have to be found in due course. The original
proposal of Santucci et al. [11] to term all cutaneous B-cell
lymphomas ‘skin-associated lymphoid tissueaSALT-type B-
cell lymphomas’ seems impractical in the light of the differ-
ent clinical, histopathological, phenotypical and molecular
features of the various B-cell lymphomas of the skin.

MARGINAL ZONE LYMPHOMA

Primary cutaneous marginal zone lymphoma is one of the
major subtypes of the low-grade malignant cutaneous B-cell
lymphomas. In the European Organization for Research and
Treatment of Cancer (EORTC) classification it is grouped
together with immunocytomas, whereas in the World Health
Organization (WHO) classification it is listed among the
extranodal marginal zone lymphomas of mucosa-associated
lymphoid tissue (MALT) lymphoma [12,13]. Cases reported
in the past as ‘cutaneous follicular lymphoid hyperplasia with
monotypic plasma cells’ probably represent examples of
marginal zone lymphoma of the skin [14].

Association with B. burgdorferi has been detected in some
cases in areas both with and without endemic infection
[10,15,16]. However, this association may be regional, as two
other studies on cutaneous marginal zone lymphoma did not
show evidence of infection by B. burgdorferi [17,18]. A link
with Helicobacter pylori infection has been ruled out [19], and
association with hepatitis C virus infection seems unlikely
[20,21]. In spite of rare positive cases, there seems to be no
involvement of human herpesviruses 7 and 8 in the patho-
genesis of cutaneous marginal zone lymphoma [22,23].

In two patients, the onset of cutaneous marginal zone 
lymphoma followed successful treatment of nodal Hodgkin
lymphoma [24].

Chapter 10 Marginal zone lymphoma and
cutaneous immunocytoma
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Patients are typically younger adults, with a male predomi-
nance [3]. An onset in childhood has been observed [25,26].
They present with red to reddish brown papules, plaques and

Clinical features

nodules localized particularly to the upper extremities or the
trunk. Lesions are commonly solitary but may be multiple,
characterized either by localized clusters of papules and small
nodules or by several lesions scattered on the trunk and
upper extremities (Figs 10.1–10.3). Cutaneous recurrences
are frequent and may be distant from the primary site of
involvement. The clinical picture of ‘Crosti’s lymphoma’ (see
Chapter 9) is never seen in patients with cutaneous marginal
zone lymphoma.

The onset of anetoderma in some lesions of cutaneous
marginal zone lymphoma has been reported [27,28].

Histopathology

Histology shows patchy, nodular or diffuse infiltrates in-
volving the dermis and sometimes the superficial part of the
subcutaneous fat. The epidermis is not involved. A charac-
teristic pattern can be observed at scanning magnification:
nodular infiltrates with follicles, sometimes containing reactive

Histopathology, immunophenotype
and molecular genetics

Fig. 10.1 Marginal zone lymphoma. Solitary erythematous nodule 
on the arm.

Fig. 10.2 Marginal zone lymphoma. Large erythematous nodule on
the right shoulder. Note an earlier lesion on the left shoulder (long
arrow) and two scars from previous excisions of similar lesions on the
back (short arrows).

Fig. 10.3 Marginal zone lymphoma. Cluster of small erythematous
nodules on the arm.
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germinal centres, are surrounded by a pale-staining peri- and
interfollicular population of small- to medium-sized cells
with indented nuclei, inconspicuous nucleoli and abundant
pale cytoplasm (marginal zone cells, centrocyte-like cells)
(Figs 10.4 & 10.5) [3]. In addition, plasma cells (at the 
margins of the infiltrate), lymphoplasmacytoid cells, small
lymphocytes and occasional large blasts are observed. The
number of neoplastic cells within the infiltrate is variable and
can be very low.

In typical cases, the neoplastic population is composed 
of marginal zone cells, a few lymphoplasmacytoid lympho-
cytes and several plasma cells. Usually marginal zone cells
represent only a proportion of the neoplastic population
(Fig. 10.6a) but in rare cases they predominate, forming
sheets without plasma cell differentiation (Fig. 10.6b). In
other lesions, neoplastic plasma cells predominate admixed
with a few marginal zone cells, resembling the picture of

cutaneous plasmacytoma (Fig. 10.6c) [29]. Cases with pre-
dominance of blasts are rare (Fig. 10.7) and should be dis-
tinguished from examples of follicle centre cell lymphoma 
by accurate immunophenotyping (see below). Even in cases
with predominance of blasts, reactive cells are a prominent
component of the infiltrate and neoplastic cells are usually a
minority of it. Eosinophils, as well as a granulomatous reac-
tion, can be observed in some cases [3,30].

It should be emphasized that reactive cells (T and B 
lymphocytes, histiocytes, eosinophils) represent often the
majority of the infiltrating cells in lesions of cutaneous mar-
ginal zone lymphoma, thus creating diagnostic problems.

Immunophenotype

The marginal zone cells reveal a CD20+, CD79a+, CD5–,
CD10– and Bcl-6– phenotype. Bcl-6 and CD10 antibodies are

Fig. 10.4 Marginal zone lymphoma. Dense nodular infiltrates within
the dermis. Note characteristic arrangement of the cells with central
nodules of reactive lymphocytes, one with a germinal centre,
surrounded by small amounts of neoplastic cells (see text).

Fig. 10.5 Marginal zone lymphoma. Dense nodule within the deep
dermis and superficial subcutaneous fat. Note small nodules of reactive
lymphocytes (dark), one with a germinal centre, surrounded by large
numbers of neoplastic cells (pale) (see text).

Fig. 10.6 Marginal zone lymphoma. 
(a) Marginal zone cells (‘centrocyte-like’)
with abundant cytoplasm admixed with
plasma cells, small lymphocytes and
eosinophils. (b) Marginal zone cells, some
with blastic morphology, predominate. 
(c) Lymphoplasmacytoid cells and plasma
cells predominate, admixed with some
blastic cells.(a) (b) (c)
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particularly useful for differentiation of cutaneous marginal
zone lymphoma with blastic differentiation from follicle 
centre cell lymphoma [31–33]. Coexpression of CD20 and
CD43 is usually not found [34]. In approximately 75–85% of
cases, intracytoplasmic monotypic expression of immuno-
globulin light chains can be observed (Fig. 10.8). Staining 
for Ki67 (MIB-1) shows that the proliferating monoclonal
population of B lymphocytes is characteristically disposed at
the periphery of the cellular aggregates.

Nuclear Bcl-10 expression has been observed in a small
number of cases in the absence of Bcl-10 gene mutations
[17].

Molecular genetics

A monoclonal rearrangement of the JH gene can be observed
in approximately 50–60% of cases. The t(11;18) and the
t(1;14) are not present in cutaneous cases [17,35]. Recently, a
specific interchromosomal 14;18 translocation involving IgH
and MALT1 has been described in a subset of cutaneous
marginal zone lymphomas as well as of marginal zone lym-
phomas of other organs including the liver, ocular adnexa
and salivary glands, indicating the relationship of cutaneous
cases to those arising at extracutaneous sites [35]. Gene
expression studies using cDNA microarrays revealed that
cases of cutaneous marginal zone lymphoma have a plasma
cell signature [36].

Hypermethylation of p15 and/or p16 and expression of
p15 and/or p16 protein have been observed in some patients
with cutaneous marginal zone lymphoma [37].

Solitary lesions may be excised. Complete responses have
also been achieved after administration of systemic steroids.
Many patients can be managed with a so-called ‘watchful
waiting’ strategy. Patients with multiple lesions can be treated
with interferon-α or with anti-CD20 antibodies (rituximab)
[38–41]. Complete responses after systemic antibiotics have
been reported, and this should probably be the primary treat-
ment for patients with evidence of B. burgdorferi infection

Treatment

Fig. 10.8 Marginal zone lymphoma.
Monoclonal lambda expression of plasma
cells at the periphery of nodular infiltrates.

Fig. 10.7 Marginal zone lymphoma. Note several blastic cells admixed
with small reactive lymphocytes.
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IMMUNOCYTOMA

Immunocytoma is defined as a proliferation of small lym-
phocytes, lymphoplasmacytoid cells and plasma cells show-
ing monotypic intracytoplasmic immunoglobulins. Primary
cutaneous immunocytoma differs from nodal immuno-
cytoma: patients do not show the features of Waldenström
macroglobulinaemia and have an excellent prognosis and
response to treatment. Rare reports on skin lesions of lym-
phoplasmacytic lymphoma in patients with Waldenström
macroglobulinaemia probably represent secondary cutane-
ous involvement rather than primary cutaneous immu-
nocytomas [46]. In the WHO classification, cutaneous
immunocytoma probably would not be classified among the
lymphoplasmacytic lymphomas, but rather within the cat-
egory of extranodal marginal zone B-cell lymphoma of
mucosa-associated lymphoid tissue (MALT lymphoma)
[13]. However, we have encountered some cases that fit into
the definition of lymphoplasmacytic lymphoma as proposed
by the WHO (a neoplasm of small B lymphocytes, plasmacy-
toid monocytes and plasma cells, without features of other
lymphomas such as pseudofollicles, neoplastic follicles and
marginal zone or monocytoid B cells). In the EORTC
classification, cutaneous immunocytoma is listed in a cat-
egory together with marginal zone lymphoma [12]. At least
some of the cases reported in the recent past as cutaneous
immunocytomas would probably be classified today as
marginal zone lymphoma [47,48].

There may be a link between primary cutaneous immuno-
cytoma and infection by B. burgdorferi. In the past, cases of
cutaneous immunocytoma have been observed arising
within skin lesions of acrodermatitis chronica atrophicans
[49]. In a study using the highly sensitive polymerase chain
reaction (PCR) technique, 75% of cases classified as cutane-
ous immunocytoma were positive compared to 10% of cases
of marginal zone lymphoma [10].

Patients are typically elderly, of both sexes. Clinical exam-
ination reveals erythematous reddish brown plaques or
dome-shaped tumours located especially on the lower ex-
tremities (Fig. 10.9). Ulceration is uncommon. Generalized
tumours are never encountered; rarely, patients present with
miliary lesions restricted to an anatomical area (Fig. 10.10)
[50].

Anetoderma may develop within skin lesions of cutaneous
immunocytoma (Fig. 10.11) [51].

Clinical features

RÉSUMÉ

Marginal zone lymphoma

Clinical Young adults and adults; cases in children
reported. Solitary or grouped papules or 
small nodules. Preferential locations: upper
extremities, trunk.

Morphology Patchy, nodular or diffuse infiltrates.
Characteristic pattern with central nodular
dark area composed of small reactive
lymphocytes with or without formation of
germinal centres, surrounded by a pale area
where neoplastic marginal zone cells and
plasma cells predominate.

Immunology CD20, 79a +
CD5, 10, 43, Bcl-6 –
cIg + (monoclonal)

Genetics Monoclonal rearrangement of the JH gene
detected in 50–60% of cases.
t(14;18)(q32;q21) in a minority of cases.

Treatment Excision of solitary lesions; systemic steroids;
guidelines radiotherapy; ‘watchful waiting’.

Interferon-a and anti-CD20 antibody
(rituximab) are effective.
Antibiotic treatment may be effective.
Systemic chemotherapy reserved for
patients with extracutaneous spread.

[39,42,43]. Systemic chemotherapy should be reserved for
those rare cases with extracutaneous dissemination.

The prognosis is excellent, and the estimated 5-year survival
is 98% [44]. Recurrences can be observed in 40–50% of
patients after successful treatment but retain the low-grade
features of the primary tumour. At present, the prognostic
significance of different histopathological subtypes (mixed
cell, predominance of marginal zone cells, predominance of
plasma cells), if any, is unclear. Blastic transformation in
recurrent lesions has been associated with a worse prognosis
[45]. It has been suggested that cases with Bcl-10 nuclear
expression have a locally more aggressive behaviour [17].

Prognosis
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Histopathology

The architectural pattern is characterized by dense, mono-
morphous, nodular or diffuse infiltrates with involvement of
the dermis and subcutis (Fig. 10.12). The epidermis is usually
spared. At scanning power, the typical ‘peripheral’ pattern of
cutaneous marginal zone lymphoma is not seen because the
infiltrate is monomorphous. In addition, the neoplastic cells
do not possess the abundant clear cytoplasm of marginal
zone cells, giving the tumour a ‘darker’ appearance com-
pared to marginal zone lymphoma.

The predominating cell types are lymphoplasmacytoid
cells and small lymphocytes (Fig. 10.13a). In addition, plasma
cells are usually present, often located at the periphery of 
the infiltrates. Periodic acid–Schiff (PAS)-positive intra-
nuclear inclusions (Dutcher bodies) are observed as a rule

Histopathology, immunophenotype
and molecular genetics

Fig. 10.10 Immunocytoma. Miliary lesions on the upper leg.

Fig. 10.11 Immunocytoma. (a) Large dome-shaped tumour on the
buttock. (b) Note resolution with anetoderma after radiotherapy.

(a)

(b)

Fig. 10.9 Immunocytoma. Large dome-shaped tumour on the 
lower leg.
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and represent a valuable diagnostic clue (Fig. 10.13b). React-
ive follicles and germinal centres are rare.

In contrast to cutaneous marginal zone lymphoma, neo-
plastic cells in cutaneous immunocytoma represent the great
majority of the infiltrate, and reactive T and B lymphocytes
and histiocytes only a minority. Eosinophils are absent.

Immunophenotype

The neoplastic cells express monoclonal cytoplasmic immu-
noglobulins. Unlike nodal lymphoplasmacytic lymphoma,
which is characterized by intracytoplasmic IgM, cutaneous

Fig. 10.13 Immunocytoma. (a)
Lymphoplasmacytoid lymphocytes
predominate. Note several eosinophilic
intranuclear inclusions (‘Dutcher bodies’)
(arrows). (b) Intranuclear inclusions
(‘Dutcher bodies’) stain bright purple–red
with periodic acid–Schiff (PAS) (arrows).(a) (b)

cases more often show IgG positivity. B-cell-associated
markers are positive and CD5, CD10 and Bcl-6 are negative.
Staining for CD43 reveals positivity in the neoplastic cells in
some cases.

Molecular genetics

Molecular analysis reveals monoclonal rearrangement of the
JH gene in most cases. There are no specific genetic abnorm-
alities associated with cutaneous immunocytoma.

Small solitary nodules can be surgically excised. Larger
lesions can be treated by local radiotherapy. As for other
types of low-grade lymphoma, a ‘watchful waiting’ strategy
may be appropriate in some patients. Cases with proven asso-
ciation with B. burgdorferi infection should be managed with
systemic antibiotics first. Systemic chemotherapy usually is
not used for primary cutaneous immunocytoma.

The prognosis of cutaneous immunocytoma is excellent,
with only a few patients experiencing a more aggressive
course [52]. Recurrences can be observed after treatment,
usually at the same site. Cutaneous recurrences (without
extracutaneous disease) have also been observed after sys-
temic chemotherapy [53].

Prognosis

Treatment

Fig. 10.12 Immunocytoma. Dense diffuse infiltrates within the dermis
and the subcutaneous fat.
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RÉSUMÉ

Immunocytoma

Clinical Adults and elderly. Solitary or grouped
plaques or dome-shaped tumours.
Preferential location: lower extremities.

Morphology Monomorphous, nodular or diffuse
infiltrates characterized by predominance of
lymphoplasmacytoid lymphocytes, small
lymphocytes and plasma cells. Often
Dutcher bodies.

Immunology CD20, 79a +
CD5, 10, Bcl-6 –
CD43 +/–
cIg + (monoclonal)

Genetics Monoclonal rearrangement of the JH gene
detected in the majority of cases.

Treatment Radiotherapy; surgical excision of small
guidelines solitary lesions; ‘watchful waiting’. Antibiotic

treatment may be effective.
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Cutaneous plasmacytoma is a B-cell lymphoma character-
ized by the clonal proliferation of plasma cells primarily
affecting the skin, in the absence of bone marrow involve-
ment (extramedullary plasmacytoma) [1–8]. This type of
cutaneous B-cell lymphoma is exceedingly rare and in most
instances skin lesions represent secondary involvement from
multiple myeloma [9]. It is possible that most cases of prim-
ary cutaneous plasmacytoma are in fact examples of marginal
zone lymphoma with a prominent plasma cell differentiation
(see Chapter 10). In fact, we have observed patients with
cutaneous ‘plasmacytoma’ who, after successful treatment,
relapsed with skin lesions showing histopathological and
phenotypical features of marginal zone lymphoma. In addi-
tion, in a workshop on cutaneous plasmacytoma organized
by the European Organization for Research and Treatment
of Cancer (EORTC)aCutaneous Lymphomas Task Force 
in Bilbao in 2001, no clean-cut cases of primary cutaneous
plasmacytoma could be identified.

Patients present clinically with solitary, clustered or, in excep-
tional cases, generalized [10,11] erythematous, reddish brown
or violaceous cutaneous or subcutaneous plaques or tumours.
There is a predilection for the head and trunk (Fig. 11.1).
Cutaneous plasmacytoma occurs mostly in elderly male
patients. Associated symptoms (serum paraproteinaemia,
Bence Jones proteins in the urine) are usually absent.

Primary cutaneous plasmacytoma has been described as a
secondary lymphoma in a patient with B-cell chronic lym-
phocytic leukaemia [12].

Histopathology

Cutaneous tumours of plasmacytoma consist of dense 

Histopathology, immunophenotype
and molecular genetics

Clinical features

nodules and/or sheets of cells within the entire dermis and
subcutis (Fig. 11.2). Mature and immature plasma cells with
varying degrees of atypia predominate (Fig. 11.3). Dutcher
bodies and Russell bodies are found occasionally. Small reac-
tive lymphocytes are few or absent.

In rare cases, amyloid deposits are present within and/
or surrounding the neoplastic infiltrates (amyloid deposits

Chapter 11 Plasmacytoma

Fig. 11.2 Cutaneous plasmacytoma. Dense diffuse infiltrate of plasma
cells within the entire dermis. Note amyloid deposits around blood
vessels (arrows).

109

Fig. 11.1 Cutaneous plasmacytoma. Large subcutaneous tumour on
the forehead.
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are more common in secondary cutaneous involvement 
by plasmacytoma). Crystalloid intracytoplasmic inclusions
within histiocytes and macrophages may also occur [13,14].

Immunophenotype

Neoplastic plasma cells contain cytoplasmic immunoglobu-
lin (usually IgA) and show monoclonal expression of one
immunoglobulin light chain. Leucocyte common antigen
(CD45) and most B-cell-associated markers are negative, but
cells can be stained by antibodies specific for CD38 or CD138
in most cases, and for CD79a in some cases. Immunohis-
tochemical expression of cytokeratins, HMB45 and CD30
can be observed within neoplastic plasma cells, representing
a source of diagnostic error.

Molecular genetics

Molecular analysis usually reveals a monoclonal rearrange-
ment of the JH gene. No specific genetic alterations associated
with primary cutaneous plasmacytoma have been detected.

The treatment of choice is radiotherapy or surgical excision.
Systemic treatment (usually melphalan and corticosteroids)
should be given only to patients who have generalized skin
lesions. A case of primary multiple cutaneous plasmacytoma
has been treated with intralesional tumour necrosis factor-α
with a marked reduction in tumour size [10].

The prognosis of primary cutaneous plasmacytoma is
much more favourable than that of patients with secondary
skin involvement associated with multiple myeloma, and
seems to be related to the tumour burden [4]. Analysis of

Treatment and prognosis

Fig. 11.3 Cutaneous plasmacytoma. The nodule is composed mainly
of typical and atypical plasma cells.

data published in the literature is hindered by possible over-
lap of cutaneous plasmacytoma with cases of marginal zone
lymphoma of the skin with prominent plasma cell differenti-
ation. An overlap between these two entities has also been
suggested for lesions arising at extramedullary sites other
than the skin [15].

RÉSUMÉ

Clinical Elderly; more males than females. 
Solitary, grouped or, rarely, generalized
(sub)cutaneous plaques and tumours.
Preferential locations: head, trunk.

Morphology Nodular or diffuse infiltrates characterized
by predominance of mature and immature
plasma cells.

Immunology CD45(LCA), CD20 –
CD38, 138 +
CD79a +/–
CIg + (monoclonal)

Genetics Monoclonal rearrangement of the JH gene
detected in the majority of cases.
No specific genetic alterations.

Treatment Radiotherapy; excision of solitary lesions.
guidelines Systemic treatment only in cases with

generalized lesions.
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Large B-cell lymphoma, leg type, is a malignant lymphoma 
of intermediate behaviour, occurring mostly on the leg(s) 
in elderly patients [1,2]. The terminology of this entity is con-
troversial and is not widely accepted. However, one could
compare conceptually the leg-type large B-cell lymphoma 
to the nasal-type NK/T-cell lymphoma that can arise either 
in the nasal mucosa or at other sites of the body but has 
been named after the most typical site of involvement. Large
B-cell lymphomas, leg type, are included as ‘large B-cell 
lymphoma of the leg’ in the European Organization for the
Research and Treatment of Cancer (EORTC) classification
[3], whereas in the World Health Organization (WHO)
classification they would be classified as diffuse large B-cell
lymphomas [4].

It is important to distinguish cutaneous leg-type large 
B-cell lymphoma from follicle centre cell lymphoma with 
a predominance of centroblasts and large centrocytes. The
latter has similar clinical and prognostic features to other
types of cutaneous follicle centre cell lymphomas. Cleaved
cells predominate in the large cell variant of follicle centre 
cell lymphoma, whereas round cells are in the majority in 
leg-type large B-cell lymphoma. Differentiation between the
two may be difficult or even impossible in given cases. In fact,
it is well documented that leg-type large B-cell lymphoma is 
a tumour of postgerminal centre B lymphocytes so that 
overlapping features with follicle centre cell lymphoma are to
be expected (see Immunophenotype, Molecular genetics; see
also Chapter 9).

Large B-cell lymphoma, leg type, can be seen in immuno-
compromised patients and has been observed in association
with Kaposi sarcoma, but does not seem to be specifically
linked to infection by human herpesvirus 8 [5–8]. The pres-
ence of specific sequences of Borrelia burgdorferi DNA has
been demonstrated in rare cases [9,10].

The disease predominantly affects elderly patients (over 70
years of age), especially females. Patients present with solitary

Clinical features

or clustered erythematous or reddish brown tumours, mostly
located on the distal extremity of one leg (Fig. 12.1). Some-
times both legs are involved. Early lesions may be difficult to
diagnose clinically (Fig. 12.2). Ulceration is common. Small
erythematous papules can be seen adjacent to larger nodules
in some cases. Large ulcers may lead to the misdiagnosis of
chronic venous ulceration (Fig. 12.3) [11]. Large B-cell lym-
phoma, leg type, has been observed on the background of
chronic lymphoedema [12].

It is important to stress that lesions with similar histo-
pathological and phenotypical features can arise at cutaneous
sites other than the legs (large B-cell lymphoma, leg type,
occurs in approximately 60% of cases on the leg(s) only).

Chapter 12 Large B-cell lymphoma, leg type

Fig. 12.1 Large B-cell lymphoma, leg type. Large tumours on the lower
extremity. Note features of chronic venous insufficiency.

112



Large B-cell Lymphoma, Leg Type 113

Rarely, patients present with typical tumours on the legs and
concomitant lesions at other body sites.

Histopathology

There is a dense diffuse infiltrate within the entire dermis 
and subcutis (Fig. 12.4). Involvement of the epidermis by
large neoplastic cells, simulating a T-cell lymphoma, is not
uncommon (Fig. 12.5). Rare cases may even show band-like
infiltrates in the superficial and mid-dermis, simulating the
architectonic features of mycosis fungoides [13]. The neo-
plastic infiltrate consists predominantly of immunoblasts and
centroblasts (Fig. 12.6). Other cell types include large cleaved
cells, anaplastic large cells and multilobated cells. Cases with
predominance of large cleaved cells (large centrocytes) should
probably be better classified as cutaneous follicle centre cell
lymphoma, diffuse type (see Chapter 9). Reactive small lym-
phocytes are few or absent. Mitoses are frequent.

A rare histopathological variant of leg-type large B-cell
lymphoma shows a starry sky and/or mosaic stone-like 

Histopathology, immunophenotype
and molecular genetics

Fig. 12.2 Large B-cell lymphoma, leg type. Small solitary tumour on
the right lower extremity.

Fig. 12.3 Large B-cell lymphoma, leg type. Large ulcerated lesion with
infiltrated margins involving the entire lower leg.

Fig. 12.4 Large B-cell lymphoma, leg type. Dense diffuse infiltrate
involving the entire dermis and subcutaneous fat.
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Immunophenotype

Neoplastic cells express B-cell markers (CD20, CD79a), but
there can be (partial) loss of antigen expression. Bcl-2 protein
is positive in the great majority of cases (Fig. 12.8a) [15,16].
The proliferation markers usually stain a large proportion of
the cells.

In the majority of cases, neoplastic cells express Bcl-6 or
CD10, or both, demonstrating a derivation from germinal
centre cells (Fig. 12.8b) [17–20]. Markers of plasma cell dif-
ferentiation (CD138) are only rarely positive.

A rare variant of leg-type large B-cell lymphoma is positive
for CD30 and should not be misinterpreted as anaplastic
large cell lymphoma [21]. Expression of CD30 does not have
any particular diagnostic or prognostic meaning in large B-
cell lymphoma, leg type.

Molecular genetics

The tumours reveal monoclonal rearrangement of the JH
gene. The t(14;18) is not present. Analysis of single cells by
micromanipulation and polymerase chain reaction (PCR)

Fig. 12.5 Large B-cell lymphoma, leg type. Epidermotropism of
neoplastic B lymphocytes.

Fig. 12.6 Large B-cell lymphoma, leg type. Immunoblasts predominate
in this case.

Fig. 12.8 Large B-cell lymphoma, leg type. (a) Positive staining for 
Bcl-2. (b) Positive nuclear staining for Bcl-6.

(a)

(b)

Fig. 12.7 Large B-cell lymphoma, leg type. ‘Mosaic stone’-like
arrangement of neoplastic cells resembling features of Burkitt
lymphoma or of lymphoblastic lymphoma.

pattern similar to that of Burkitt-like lymphoma (Fig. 12.7).
In rare instances, large B-cell lymphoma, leg type, may
relapse with the clinicopathological features of intravascular
large B-cell lymphoma [14].
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revealed that leg-type large B-cell lymphomas are character-
ized by a proliferation of postgerminal centre cells [22,23].
Hypermethylation of p15 and/or p16 and expression of p15
and/or p16 protein have been observed in some patients [24].

In nodal diffuse large B-cell lymphomas, analysis of gene
expression profiles by DNA microarray revealed the presence
of distinct subgroups with prognostic differences [25]. In the
skin, gene expression studies using cDNA microarray re-
vealed that cases of large B-cell lymphoma have a germinal
centre cell signature [26].

A t(14;18)(q32;q21) has been detected in one case of cuta-
neous large B-cell lymphoma, leg type, but the case may have
represented in truth secondary cutaneous spread from an
extracutaneous B-cell lymphoma [27]. Recently, differences
in expression of polycomb-group genes, that are involved in
regulation of lymphopoiesis and malignant transformation,
have been detected between cutaneous and extracutaneous
diffuse large B-cell lymphomas, supporting the concept that
skin cases represent a distinct entity [28]. In addition, a site-
specific expression pattern observed in skin cases arising on
the head, neck and trunk, as opposed to those located on 
the leg, confirmed that these tumours represent probably 
distinct subtypes of cutaneous B-cell lymphoma (see also
Chapter 9) [28].

The treatment of choice of solitary lesions is radiotherapy,
eventually followed by surgical excision of smaller nodules
[29]. Systemic chemotherapy is preferable for multiple
lesions but can be difficult to administer because of the
advanced age of most patients (often over 80 years). Intra-
lesional administration of interferon-α has been used with a
complete response reported in one patient [30]. Short-term
response to antibiotic treatment has also been observed [31].
Recently, a promising new treatment has been made avail-
able using the anti-CD20 antibody (rituximab), either alone
or in combination with systemic chemotherapy [11,32–38].

Large B-cell lymphoma, leg type, has an intermediate beha-
viour and the estimated 5-year survival is 58% [39]. Relapse
after treatment is common and extracutaneous spread often
occurs a few years after the onset of the disease. Involvement
of the central nervous system can be observed in some cases
[40]. In multivariate analyses, the main prognostic factors
were the morphology of the cells (cases with a predominance
of round cells have a worse prognosis than those with pre-
dominance of cleaved cells), the number of lesions at pre-
sentation and a location on the leg (worse prognosis) [19,41].

Prognosis

Treatment

The prognostic value of Bcl-2 expression in cutaneous cases
is unclear (in the lymph nodes, Bcl-2+ cases have a worse
prognosis). Histopathological evaluation of the sentinel
lymph node has been proposed for the assessment of extracu-
taneous spread of leg-type large B-cell lymphoma [42].
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RÉSUMÉ

Clinical Elderly; female to male ratio 3 : 1. Solitary
or clustered tumours, often ulcerated.
Preferential locations: distal portion of 
one leg.

Morphology Dense diffuse infiltrates characterized by
predominance of large cells (centroblasts,
immunoblasts).
Occasionally shows epidermotropism.

Immunology CD20, 79a +
sIg (cIg) + (monoclonal)
Bcl-2 +
Bcl-6 +

Genetics Monoclonal rearrangement of the JH gene
detected in the majority of cases.
No specific genetic alterations.

Treatment Solitary lesions: radiotherapy; surgical
guidelines excision.

Multiple lesions: systemic chemotherapy;
rituximab.
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B-lymphoblastic lymphomas are malignant proliferations 
of precursor B lymphocytes [1]. Cutaneous involvement is
not rare but exact data are not available. Although patients
usually have secondary skin manifestations of acute lym-
phoblastic leukaemia with bone marrow and peripheral
blood involvement, primary skin involvement has been
observed occasionally [2–8].

It must be stressed that histological features alone do not
allow one to differentiate lymphoblastic lymphomas of B
phenotype from those of T-cell lineage (see Chapter 8).
Rarely, lymphoblastic lymphomas do not express B- or T-cell
markers having a so-called null phenotype.

Children and young adults are usually affected [2,3]. Cases 
in neonates have been observed [5–13]. Clinically, patients
present with large erythematous tumours, usually solitary,
commonly located on the head and neck (Fig. 13.1). In pati-
ents with precursor B-lymphoblastic leukaemia, cutaneous
involvement may be the first sign of recurrence after success-
ful first-line treatment. In these cases, skin manifestations
may be characterized by solitary or localized papules and
tumours that may be difficult to recognize (Fig. 13.2).

Histopathology

Dense diffuse monomorphous infiltrates are found within
the dermis and the subcutaneous fat. Cytomorphologically,
the lymphoblasts are medium-sized cells with round, oval or
convoluted nuclei, fine chromatin, inconspicuous nucleoli
and scant cytoplasm (Fig. 13.3). Mitoses and necrotic (‘apop-
totic’) cells are frequent, and ‘starry sky’ or ‘mosaic stone’-
like patterns may be seen (Figs 13.4 & 13.5). In secondary
skin involvement from B-lymphoblastic leukaemia, the 
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Clinical features

pattern at low power may mimic that of an inflammatory
skin condition, emphasizing the need for careful histological
and immunohistochemical examination to make a confident
diagnosis (Fig. 13.6).

Immunophenotype

The cutaneous lymphoblastic lymphomas express usually
CD79a, CD20, TdT, CD10 (CALLA) and cytoplasmic µ
heavy-chains without surface immunoglobulins (Figs 13.6c,d
& 13.7). A proportion of the cases are also positive for CD99
and CD34. Expression of the various markers is related to the
stage of differentiation of the cells and B-cell markers may be
negative in some cases.

Chapter 13 B-lymphoblastic lymphoma

Fig. 13.1 Cutaneous B-lymphoblastic lymphoma. Large tumour on the
face of an 18-month-old child.
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Fig. 13.2 Cutaneous B-lymphoblastic lymphoma. Small erythematous
papule on the chest as first sign of recurrence of acute lymphoblastic
leukaemia in a 28-year-old man (histopathological and
immunophenotypical features are depicted in Fig. 13.6).

Fig. 13.3 Cutaneous B-lymphoblastic lymphoma. B lymphoblasts with
round nuclei and finely dispersed chromatin.

Fig. 13.4 Cutaneous B-lymphoblastic lymphoma. Monomorphous
proliferation of medium-sized cells. Note ‘starry sky’ pattern.

Fig. 13.5 Cutaneous B-lymphoblastic lymphoma. Note ‘mosaic stone’-
like arrangement of neoplastic cells.

Fig. 13.6 Cutaneous B-lymphoblastic lymphoma (same case as 
Fig. 13.2). (a) Dense perivascular infiltrates in the superficial and mid-
dermis. (b) Monomorphous medium-sized cells predominate. Most
neoplastic cells show nuclear positivity for (c) TdT and (d) CD34.

Molecular genetics

Molecular genetics usually shows a monoclonal rearrange-
ment of the JH gene and a polyclonal pattern of the T-cell
receptor (TCR) gene. In rare instances, a concomitant mono-
clonal rearrangement of the TCR gene can be observed, 
giving rise to potential pitfalls in the molecular diagnosis of
the tumour.

The differential diagnosis of B-lymphoblastic lymphoma
includes several entities that may show similar morpholog-
ical features. Mantle cell lymphoma contains cells with more
cleaved or irregularly shaped nuclei and a characteristic
immunophenotype (CD5+, cyclin-D1+, CD10–, TdT –) (see
Chapter 15). Myelomonocytic leukaemia shows a prolifera-

(a) (b)

(c) (d)
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tion of immature myeloid cells with figurate or ‘Indian-line’
patterns that stain positive for myeloid markers (naphthol-
ASD-chloracetate-esterase, myeloperoxidase) and do not
reveal a monoclonal rearrangement of the JH gene (see
Chapter 18). Blastic NK-cell lymphoma is characterized by a
strong positivity for CD4 and CD56 in addition to a variable
positivity for TdT, as well as by a lack of rearrangement of 
the JH gene (see Chapter 16). The differential diagnosis may
also include cutaneous Merkel cell tumours and metastatic
neuroendocrine carcinomas, which are characterized by the
coexpression of cytokeratin filaments, neurofilament pro-
teins and various other markers (chromogranin A) in addi-
tion to the lack of expression of lymphoid markers and
presence of JH gene rearrangement.

These patients should be managed in a haematological set-
ting. The treatment of choice is systemic chemotherapy,
often with bone marrow transplantation. Patients with local-
ized skin disease appear to have a relatively good prognosis,
but treatment strategies should be the same as those for 
systemic variants of the disease.
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RÉSUMÉ

Clinical Childen, young adults. Solitary tumours.
Preferential location: head and neck.

Morphology Nodular or diffuse infiltrates characterized
by monomorphous proliferations of
lymphoblasts.

Immunology CD20, 79a +
CD10 +
CD34 +/–
TdT +

Genetics Monoclonal rearrangement of the JH gene
detected in the majority of cases.

Treatment Systemic chemotherapy; bone marrow
guidelines transplantation.

Fig. 13.7 Cutaneous B-lymphoblastic lymphoma. Most neoplastic cells
show positivity for CD10.



B-cell chronic lymphocytic leukaemia (B-CLL) represents
the most frequent type of chronic lymphocytic leukaemia.
Cutaneous lesions in patients affected by B-CLL are com-
mon. In most instances they represent non-specific manifesta-
tions related to the impaired immune competence of these
patients or to the ingestion of drugs. In some cases, neoplastic
B lymphocytes are found within the skin [1]. Such lesions are
referred to as specific cutaneous manifestations of the disease
or ‘leukaemia cutis’.

Clinically, patients present with localized or generalized ery-
thematous papules, plaques or tumours [1–3]. Peculiar clin-
ical presentations include the so-called ‘facies leonina’ and
the onset of specific skin lesions at sites of previous herpes
simplex or herpes zoster eruptions (Figs 14.1 & 14.2) [4].
These latter were often classified in the past as pseudolym-
phoma [5,6], but are in fact specific cutaneous manifesta-
tions of the disease [4,7]. It has been recently demonstrated
that lesions arising at typical sites of Borrelia burgdorferi
infection (nipple, scrotum, earlobe) represent specific mani-
festations of B-CLL triggered by infection with B. burgdorferi
(Fig. 14.3) [8]. Lesions arising on the nipple were well known
in the past and were termed ‘leukaemia lymphatica mamillae’
in old textbooks.

Histopathology

Histology may show either a patchy perivascular and periad-
nexal pattern, or the presence of dense, monomorphous, dif-
fuse or nodular infiltrates of lymphocytes (Fig. 14.4) [4]. The
subcutaneous fat is involved as a rule. The tumour is com-
posed predominantly of small lymphocytes without atypical
features (Fig. 14.5). Small nodular areas with larger cells

Histopathology, immunophenotype
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Clinical features

Chapter 14 B-cell chronic lymphocytic
leukaemia

Fig. 14.1 Cutaneous B-cell chronic lymphocytic leukaemia (B-CLL).
Nodules on the face conferring the aspect of the so-called ‘facies
leonina’.

showing features of prolymphocytes or paraimmunoblasts
(so-called ‘proliferation centres’) can be observed occasion-
ally [4]. In some cases, other cells such as eosinophils and
epithelioid histiocytes can be found.

In patients with B-CLL, infiltrates of neoplastic lym-
phocytes may be observed in biopsy specimens of different
cutaneous conditions, representing specific manifestations
of the disease at sites of skin inflammation caused by differ-
ent aetiological factors [4,8,9]. A case of cutaneous ‘com-
posite’ lymphoma with features of both mycosis fungoides
and B-CLL has been observed [10], probably representing a
further example of the phenomenon just described.
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Immunophenotype and molecular 
genetics

Immunohistology reveals the presence of B lymphocytes
characterized by an aberrant immunophenotype (CD20+,
CD5+, CD43+) and monoclonal expression of immunoglob-
ulin light-chains (Fig. 14.6) [4]. CD5 may be negative in 
some cases. A variable population of reactive T lymphocytes
is usually present. Molecular genetics shows in most cases a
monoclonal rearrangement of the JH gene.

The prognosis seems not to be affected by skin involvement
[4]. The treatment must be planned according to the haema-
tological findings. Small solitary or clustered skin lesions may

Treatment and prognosis

Fig. 14.2 Cutaneous B-CLL. Specific skin manifestations at the site of a
previous herpes zoster eruption.

Fig. 14.3 Cutaneous B-CLL. Specific skin manifestation at the site 
of a Borrelia burgdorferi infection (so-called ‘leukaemia lymphatica
mamillae’).

Fig. 14.4 Cutaneous B-CLL. Dense lymphoid infiltrates within the
dermis and subcutaneous fat.

Fig. 14.5 Cutaneous B-CLL. Monomorphous infiltrate of small
lymphocytes.

be removed surgically or by carbon dioxide laser vaporiza-
tion [2]. Larger lesions may be treated by radiotherapy.
Positive responses to UVB therapy have been reported [11].
Rarely, skin manifestations may regress slowly without any
specific treatment [12].

Large cell transformation of B-CLL (Richter syndrome) has
been reported occasionally in the skin [4,13,14]. Patients 
present clinically with solitary large cutaneous tumours. His-
tology reveals features of a large B-cell lymphoma with many
centroblasts and immunoblasts. Immunohistology shows
positivity for B-cell markers, often with an aberrant profile

Richter syndrome
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similar to that described above (CD20+, CD5+, CD43+), and
monoclonal expression of immunoglobulin light-chains.
Molecular genetics reveals the presence of a monoclonal
rearrangement of the JH gene. The clone may or may not be

the same as that observed in the lymphocytes of the preced-
ing B-CLL, meaning that in some cases Richter syndrome
represents the occurrence of a high-grade lymphoma un-
related to the previous B-CLL (a so-called ‘second lym-
phoma’). The prognosis of patients with cutaneous Richter
syndrome is very poor and treatment is usually ineffective.

True skin lesions of Richter syndrome should be dis-
tinguished from the rare onset of primary cutaneous B-cell 
lymphoma in patients with B-CLL, as the prognosis and
management are different [14].
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RÉSUMÉ

Clinical Elderly. Solitary, grouped or generalized
cutaneous papules, plaques and tumours.
Possible onset at sites of previous
inflammation (e.g. herpes simplex or herpes
zoster infection, infection by Borrelia
burgdorferi ).

Morphology Patchy or nodular infiltrates characterized
by predominance of small lymphocytes.
Predominance of large cells in Richter
syndrome.

Immunology CD20 +
CD5 + (–)
CD43 +
sIg + (monoclonal)

Genetics Monoclonal rearrangement of the JH gene
detected in the majority of cases.

Treatment Radiotherapy; excision of solitary lesions.
guidelines

Fig. 14.6 Cutaneous B-CLL. The neoplastic cells are positive for both
(a) CD20 and (b) CD5.

(a) (b)



There are a few reports on other entities of B-cell lymphoma
arising primarily in the skin. In addition, most malignant 
B-cell lymphomas observed at extracutaneous sites may sec-
ondarily involve the skin, especially in their later stages. The
text below summarizes the clinicopathological aspects of skin
manifestations in the most important of these cases.

INTRAVASCULAR LARGE B-CELL
LYMPHOMA

Intravascular large B-cell lymphoma (also termed angio-
tropic lymphoma) is a malignant proliferation of large B
lymphocytes within blood vessels. This disease was formerly
classified as a vascular neoplasm (malignant angioendothe-
liomatosis) [1]. In rare cases, the skin may be the only
affected site, although more often it is disseminated, with
involvement of the central nervous system being common.
Most cases of cutaneous intravascular lymphoma show a B-
cell phenotype but a T-cell variant of the disease has been
reported (see Chapter 8). Intravascular large B-cell lym-
phoma is included as a provisional entity in the European
Organization for Research and Treatment of Cancer
(EORTC) classification and as a distinct entity in the World
Health Organization (WHO) classification [2,3].

The reason(s) why neoplastic cells in intravascular large 
B-cell lymphoma are confined within the vessels is unclear.
The absence of molecules crucial for adhesion of lympho-
cytes to endothelial cells and migration out of the vessels
(CD29, CD54) has been observed in some cases, leading to
the hypothesis that neoplastic lymphocytes in intravascular
large B-cell lymphoma are unable to escape outside of the
vessel walls [4].

Intravascular large B-cell lymphoma may arise in patients
with pre-existing cutaneous or, more often, nodal large B-cell
lymphoma, probably representing in these cases recurrence
of the original disease [5,6].

Patients present with indurated, erythematous or violaceous
patches and plaques, preferentially located on the trunk and
thighs (Fig. 15.1). The clinical appearance is not typical of
lymphoma and may sometimes suggest a diagnosis of panni-
culitis or of purpura [7–11]. Generalized telangiectasia has
been observed in one patient [12]. Neurological symptoms 
as a sign of involvement of the central nervous system are
commonly present [13]. Other organs that are frequently
involved are the liver and kidneys.

Histology reveals a proliferation of large lymphocytes filling
dilated blood vessels within the dermis and subcutaneous 
tissues (Fig. 15.2). A perivascular infiltrate of large atypical

Histopathology, immunophenotype
and molecular genetics

Clinical features

Chapter 15 Other cutaneous B-cell lymphomas

Fig. 15.1 Erythematous, infiltrated lesions of intravascular large B-cell
lymphoma on the thigh. (Courtesy of Professor Alain Townsend,
Oxford.)
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cells is present in some cases. The malignant cells are large
with scanty cytoplasm, often with prominent nucleoli
(immunoblasts). In rare cases, colonization of capillaries of
cutaneous haemangiomas by large B cells (intravascular large
B-cell lymphoma within haemangioma) has been observed
(Fig. 15.3) [14–18]. In two patients, the diagnosis of intra-
vascular large B-cell lymphoma could be achieved by biopsy
of senile (‘cherry’) haemangiomas in the absence of other
specific skin manifestations [16,17].

Neoplastic cells are positive for B-cell-associated markers
and in a subset of cases show aberrant CD5 expression [19].
Staining with endothelial cell-related antibodies (CD31,
CD34) highlights the characteristic intravascular location of
the cells (Fig. 15.4). Molecular analysis shows monoclonal
rearrangement of the JH gene. Fluorescence in situ hybridiza-
tion (FISH) studies revealed karyotype abnormalities in cases
of intravascular large B-cell lymphoma, but observations
were limited to small numbers of cases [20].

Intravascular large B-cell lymphoma should be distin-
guished from reactive angioendotheliomatosis, which is a
benign skin condition characterized by an intravascular pro-
liferation of either endothelial or histiocytic cells (see Chapter
19) [21].

The treatment of choice of intravascular large B-cell lym-
phoma is systemic chemotherapy. Autologous peripheral
blood stem cell transplantation has been used in one patient
achieving a complete remission with a 15-month disease-free
survival [22], but data on large numbers of patients are lack-
ing. The prognosis of cases limited to the skin may be better
than that of the generalized (multisystem) disease but only 
a very limited number of patients have been followed up 
to date.

T-CELL-RICH B-CELL LYMPHOMA

T-cell-rich B-cell lymphoma is characterized by the malig-
nant proliferation of B lymphocytes admixed with a predomi-
nant population of reactive T lymphocytes. For a diagnosis of
T-cell-rich B-cell lymphoma, neoplastic large B cells should
not exceed 10% of the infiltrate. T-cell-rich B-cell lymphoma

Treatment and prognosis

Fig. 15.2 Cutaneous intravascular large B-cell lymphoma. Angiotropic
infiltrate of medium- and large-sized neoplastic cells.

Fig. 15.3 Cutaneous intravascular large B-cell lymphoma within
capillaries of a pre-existent haemangioma.

Fig. 15.4 Cutaneous intravascular large B-cell lymphoma. Staining for
factor VIII highlights the intravascular arrangement of neoplastic large
lymphocytes.



Other Cutaneous B-cell Lymphomas 125

is considered to be a variant of the diffuse large B-cell 
lymphomas and is included as ‘T-cell/histiocyte-rich B-cell
lymphoma’ in the WHO classification [23]. Cutaneous in-
volvement seems to be extremely uncommon but rare cases
arising primarily in the skin have been reported [24–28].

Patients with T-cell-rich B-cell lymphoma are adults of both
genders. Clinically, they present with erythematous papules,
plaques or nodules usually on the face and trunk. The occur-
rence of cutaneous T-cell-rich B-cell lymphoma followed by
nodal Hodgkin lymphoma has been observed in a patient
with Gardner syndrome [29].

Histology shows large blasts admixed with a predominant
population of small lymphocytes (Fig. 15.5a). In a few
patients, a biphasic pattern has been observed suggesting
that, at least in some cases, cutaneous T-cell-rich B-cell 
lymphoma represents progression from a pre-existing low-
grade B-cell lymphoma of the skin. Angiocentricity may be
observed rarely [30].

Immunohistology reveals the B-cell phenotype of the large
cells (CD20+, CD30–), often with positivity for markers of
germinal centre derivation (Bcl-6) (Fig. 15.5b). The small
lymphocytes express a T-helper phenotype (CD3+, CD4+,
CD8–). Molecular genetics shows a polyclonal pattern of 
T-cell receptor (TCR) genes, and in most cases a monoclonal
rearrangement of the JH gene. In cases showing no evidence
of monoclonal rearrangement of the JH gene, the negativity is
probably brought about by the small number of neoplastic

Histopathology, immunophenotype
and molecular genetics

Clinical features
RÉSUMÉ

Intravascular large B-cell lymphoma

Clinical Adults. Solitary or multiple indurated patches
and plaques, sometimes resembling
panniculitis. Preferential locations: trunk,
thighs.

Morphology Intravascular proliferation of large atypical
lymphoid cells.

Immunology CD20, 79a + (a few cases CD3, 5+)
sIg + (monoclonal)

Genetics Monoclonal rearrangement of the JH gene.
No specific genetic alterations.

Treatment Systemic chemotherapy. Role of peripheral
guidelines blood stem cell transplantation should be

evaluated.

Fig. 15.5 Cutaneous ‘T-cell-rich’ large B-
cell lymphoma. (a) Large blasts scattered
among a predominant population of small
T lymphocytes and histiocytes (arrows). 
(b) Nuclear positivity of the large cells for
Bcl-6. (a) (b)
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cells admixed with a high number of reactive lymphocytes.
Polymerase chain reaction (PCR) analysis after microdissec-
tion of large cells may be a useful tool for confirmation of
monoclonality in such cases.

As in the other primary cutaneous B-cell lymphomas, ther-
apy of those cases confined to the skin should probably not 
be aggressive (surgical excision and/or local radiotherapy), 
at least as first-line treatment strategy. An indolent beha-
viour has been described in a small number of cases arising
primarily in the skin.

MANTLE CELL LYMPHOMA

Mantle cell lymphoma is a rare B-cell lymphoma deriving
from the inner mantle zone of lymphoid follicles. Cutaneous
involvement is uncommon but in rare cases specific skin
lesions may be the first manifestation of the disease [31–34].
A few cases of mantle cell lymphoma arising primarily in the
skin have been reported but the uniform good prognosis
observed in these patients casts doubt on the classification of
these cases [35].

Patients are middle-aged or older individuals, with a pre-

Clinical features

Treatment and prognosis

dominance of males. Clinically, the lesions are characterized
by multiple reddish tumours.

Histology shows diffuse monomorphous infiltrates through-
out the entire dermis and subcutis composed of small- to
medium-sized lymphocytes with irregular nuclei (Fig. 15.6).
It has been reported that the blastoid variant, with either
lymphoblast-like or large cleaved cells, is frequently found in
cutaneous infiltrates.

Immunohistology is characterized by positivity for CD20
and CD5, and negativity for other T-cell markers. Nuclear
staining for cyclin-D1 is a helpful tool for the differentiation

Histopathology, immunophenotype
and molecular genetics

Fig. 15.7 Cutaneous mantle cell lymphoma. Positive nuclear staining
for cyclin-D1.

RÉSUMÉ

T-cell-rich B-cell lymphoma

Clinical Adults. Erythematous papules, plaques and
nodules. Preferential locations: face, trunk.
Variant of the diffuse large B-cell lymphoma.

Morphology < 10% of large B cells in the background of a
predominant T-cell population.

Immunology CD20, 79a +
Bcl-6 +

Genetics Monoclonal rearrangement of the JH gene.

Treatment Radiotherapy; role of systemic chemotherapy
guidelines unclear.

Fig. 15.6 Cutaneous mantle cell lymphoma. Monomorphous infiltrate
of medium-sized cells with irregular nuclei.
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of cutaneous mantle cell lymphoma from other malignant 
B-cell lymphomas, especially B-cell chronic lymphocytic
leukaemia (B-CLL) and B-lymphoblastic lymphoma (Fig. 15.7)
[36]. Molecular analyses reveal a monoclonal rearrange-
ment of the JH gene in the majority of cases. The typical
t(11;14)(q13;q32) can be demonstrated by conventional
cytogenetics, FISH or PCR.

The treatment of choice is systemic chemotherapy, often
associated with bone marrow transplantation. The prognosis
is poor and the median survival is less than 5 years.

LYMPHOMATOID
GRANULOMATOSIS

Lymphomatoid granulomatosis is a B-cell lymphoprolifera-
tive disorder associated with Epstein–Barr virus (EBV) infec-
tion. The disease may progress to an overt diffuse large B-cell
lymphoma. Lymphomatoid granulomatosis was described
first by Liebow et al. [37] in 1972 as an angiocentric and
angiodestructive lymphoproliferative process in the lungs. It
is currently divided into three grades according to the pro-
portion of EBV+ B cells in relation to the reactive infiltrate
[38]. Grade 3 lesions are considered as a variant of diffuse
large B-cell lymphoma [38].

Treatment and prognosis

The skin is often involved although the most common site
affected is the lungs [39–43]. Patients are usually adults but
skin lesions have been observed in children [44]. The clinical
presentation usually is characterized by multiple erythemat-
ous papules, plaques or tumours, commonly ulcerated. Sites
of predilection are the trunk and extremities. Pulmonary and/
or constitutional symptoms are almost invariably present.
Cutaneous lesions may precede the onset of pulmonary symp-
toms although true primary cases have not been observed.

The histopathological features of cutaneous manifestations
of lymphomatoid granulomatosis depend on the grade of
disease and type of lesion. In some cases, only a non-specific
perivascular and periadnexal infiltrate of small- to medium-
sized cells can be seen. Cutaneous tumours of lymphomatoid
granulomatosis are characterized usually by the presence of
an angiocentric/angiodestructive infiltrate with variable
numbers of large B lymphocytes (Figs 15.8a,b). Granulomat-
ous features are often present.

Immunohistology shows that the larger cells have a B-cell
phenotype (Fig. 15.8c). It is important to remember that
reactive small- to medium-sized lymphocytes with a T-helper
phenotype are the predominant cells within the infiltrates.

Histopathology, immunophenotype
and molecular genetics

Clinical features
RÉSUMÉ

Mantle cell lymphoma

Clinical Adults. Usually multiple tumours. Existence of
true primary cases questionable.

Morphology Monomorphous proliferation of small- to
medium-sized lymphocytes with irregular
nuclei.

Immunology CD20 +
CD5 +
Cyclin-D1 +

Genetics Monoclonal rearrangement of the JH gene.
t(11;14)(q13;q32).

Treatment Systemic chemotherapy; bone marrow
guidelines transplantation.

RÉSUMÉ

Lymphomatoid granulomatosis

Clinical Adults. Usually multiple tumours. Lungs
usually involved.

Morphology Grade 3 lesions show angiocentric /
angiodestructive infiltrates with presence 
of variable numbers of large B lymphocytes.
Reactive T lymphocytes predominate.

Immunology CD20 + (large B lymphocytes)
CD3, 4 + (reactive small lymphocytes)
EBV + (large B lymphocytes)

Genetics Monoclonal rearrangement of the JH gene.

Treatment Systemic chemotherapy; interferon-a.
guidelines
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The neoplastic B lymphocytes show a positive hybridization
signal for EBV (Fig. 15.8d). Molecular analyses reveal in
some cases a monoclonal rearrangement of the JH gene.

In the absence of a previous or concomitant diagnosis of
typical lymphomatoid granulomatosis in the respiratory
tract, a diagnosis of cutaneous lymphomatoid granuloma-
tosis should be made only when all of the features described
above are present.

Different treatment modalities have been used for patients

Treatment and prognosis

with cutaneous lesions of lymphomatoid granulomatosis
(interferon-α, systemic chemotherapy) determined by 
the grade of lesions at extracutaneous sites. The prognosis
depends on the grade and extent of extracutaneous 
involvement.
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Blastic NK-cell lymphoma is an aggressive systemic neo-
plasm commonly involving the skin. Although the term
‘blastic NK-cell lymphoma’ implies a derivation from natural
killer cells, there is a considerable body of evidence pointing
to a derivation from a common myeloid and lymphoid 
cell precursor, identified recently as the plasmacytoid type-
2 dendritic cell (DC2, ‘plasmacytoid monocyte’) [1–4].
Malignant transformation would occur at a very early stage
of differentiation. Recently, there has been a proposal to
rename this entity as ‘early plasmacytoid dendritic cell
leukaemia–lymphoma’ [5].

Blastic NK-cell lymphoma is not included in the Euro-
pean Organization for Research and Treatment of Cancer
(EORTC) classification but is included within the precursor
T-cell lymphomas as a neoplasm of uncertain lineage and
stage of differentiation in the World Health Organization
(WHO) classification [6,7]. Cases with histopathological and
phenotypical features similar to those of blastic NK-cell 
lymphoma have also been termed ‘agranular CD4+ CD56+

haematodermic neoplasms’ [2,4,8–10].
Although a relationship between blastic NK-cell lym-

phoma and myelogenous leukaemia has been postulated
[11–15], with evolution into myelogenous leukaemia being
documented in a few patients [12], typical cases of acute
myeloid leukaemia involving the skin usually have a different
phenotype, being almost always negative for CD56 (see
Chapter 18) [16]. However, overlapping myeloid and lym-
phoid features are known also in other neoplasms such 
as chronic myelogenous leukaemia, in which blast crisis 
in 10% of the cases reveals a B- or, more rarely, a T-cell 
phenotype.

In most cases, at presentation, blastic NK-cell lymphoma
is confined to the skin or skin lesions are the first manifesta-
tion of the disease [17–22]. Leukaemic spread after variable
periods of time is the rule [18], indicating that primary 
cutaneous cases most likely represent examples of so-called
‘aleukaemic leukaemia cutis’ [23]. The recent identification
of plasmacytoid monocytes resident within the skin provides
a theoretical background to the frequent occurrence of these 
lymphomas with lesions confined to the skin [24].

In contrast to true NK-cell neoplasms, which are more fre-
quently reported in Asians, blastic NK-cell lymphoma has
been observed in all races. Another different feature from
lymphomas of true NK-cell origin is the constant absence of
Epstein–Barr virus (EBV) in blastic NK-cell lymphoma.

Patients are mostly elderly adults although cases in younger
individuals, including small children, have been reported
[8,18–21,25]. There is a predominance of males. Clinically,
they present with solitary (rarely), localized or, more com-
monly, generalized plaques and tumours with a charac-
teristic ‘bruise-like’ violaceous aspect (Figs 16.1 & 16.2).
Ulceration is uncommon. Mucosal regions may be involved
(Fig. 16.3). The morphology of cutaneous lesions is similar to
that of the skin manifestations of myelogenous leukaemia. In
a distinct proportion of patients (approximately 30–40%),
skin lesions are accompanied by general symptoms and
extracutaneous manifestations in the blood, bone marrow
and/or other organs. Lymph nodes are involved in approx-
imately half of cases at presentation. Thrombocytopenia,
anaemia and neutropenia are commonly found [2].

Clinical features

Chapter 16 Blastic NK-cell lymphoma

Fig. 16.1 Blastic NK-cell lymphoma. Small solitary tumour on the flank.
Note deep red colour.
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Skin lesions are the first manifestation of the disease in
over 90% of patients. In patients with primary cutaneous 
disease, the time interval between the onset of skin lesions
and leukaemic spread is variable, usually between a few weeks
and several months. In one exceptional case there was a 15-
year history of multiple cutaneous nodules [26].

Histopathology

Histologically, blastic NK-cell lymphoma is characterized by
a diffuse monomorphous infiltrate of medium-sized neo-
plastic cells with a blastoid morphology (Figs 16.4 & 16.5).
The epidermis is not involved as a rule, whereas involvement
of the subcutaneous tissues is common. Angiocentricity and/

Histopathology, immunophenotype
and molecular genetics

or angiodestruction, necrosis and granulomatous reactions
are uncommon. The morphological features are similar to
those of skin involvement in myelogenous leukaemia or
myeloid sarcoma.

Immunophenotype

Immunophenotypically, the neoplastic cells are positive 
for CD4 and CD56 (Fig. 16.6), and negative for TIA-1 
(Fig. 16.7d) [4,18,19,27]. CD56 was negative in one excep-
tional case [28]. Other markers that may be positive in a 
proportion of cases are CD2, CD7, CD43, CD45Ra and HLA-
DR, whereas other T- and B-cell antigens, as well as myeloid
and NK-cell antigens, are negative (Fig. 16.7b). Cases positive
for TdT and CD68 have been reported, but in our experience

Fig. 16.2 Blastic NK-cell lymphoma. Multiple plaques and tumours 
on the chest. Note ‘bruise-like’ violaceous aspect. (Reprinted with
permission from The American Journal of Surgical Pathology, in press.)

Fig. 16.3 Blastic NK-cell lymphoma. Involvement of the oral mucosa.

Fig. 16.4 Blastic NK-cell lymphoma. Dense diffuse infiltrate involving
the entire dermis and the superficial part of the subcutaneous fat.

Fig. 16.5 Blastic NK-cell lymphoma. Monomorphic proliferation of
medium-sized cells.
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CD68 is usually negative (Figs 16.7a,c) [4,10,19,29,30].
Petrella et al. described positivity for CD123 in all of their
cases in one series, a finding confirmed in subsequent studies
[4,31]. The positivity for CD123 could underline the rela-
tionship with DC2s, while the positivity for TdT confirms the
origin from a precursor cell.

Recently, expression of the lymphoid proto-oncogene
TCL1 was demonstrated in the majority of blastic NK-cell

Fig. 16.6 Blastic NK-cell lymphoma. Positive reaction for (a) CD56 and
(b) CD4. (Reprinted with permission from The American Journal of
Surgical Pathology, in press.)

Fig. 16.7 Blastic NK-cell lymphoma. Positivity for (a) TdT and 
negativity for (b) myeloperoxidase, (c) CD68 and (d) TIA-1.

(a) (b)

(c) (d)

(a) (b)
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lymphomas in one series, as well as in lymph node plasmacy-
toid DC2s, again emphasizing the likely derivation of this
unusual neoplasm from these cells [31].

Molecular genetics

There is no association with EBV. Molecular genetic studies
reveal that the T-cell receptor (TCR) and JH genes are in
germline configuration. A monoclonal rearrangement of the
TCR and/or JH genes rules out the diagnosis of blastic NK-
cell lymphoma by definition.

Complex karyotypes and chromosomal abnormalities in-
volving chromosomes 5q, 6q, 12p, 13q, 15q and 9 have been
observed in blastic NK-cell lymphoma [3].

Treatment of patients with blastic NK-cell lymphoma should
be carried out in a haematological setting. The neoplasm
should be considered as a form of aleukaemic leukaemia cutis
and treated accordingly. The therapy of choice is systemic
chemotherapy, eventually with bone marrow transplanta-
tion. Solitary lesions may be treated with radiotherapy but
systemic chemotherapy should be administered as well.
Although different treatment schemes (for myelogenous
leukaemia as well as for precursor lymphomas) have been
applied, often with good primary responses, remissions are
short and recurrences are the rule [32]. It seems that, at 
present, there is no advantage to any conventional chemo-
therapeutic scheme for lymphoid or myeloid malignancies.
Allogeneic stem cell transplantation revealed more prom-
ising results, possibly with complete cure in a few patients
[2,5].

Future strategies may also include the use of immuno-
therapy against surface markers of neoplastic cells such as
CD123.

Blastic NK-cell lymphoma is a very aggressive neoplasm, 
and the prognosis is very poor. The estimated 5-year survival
is 0% [33]. Patients usually succumb to their lymphoma
within 1 year, and only in exceptional cases have longer sur-
vivals been reported [2,5,8,26]. Although presentation with
solitary or localized skin lesions may be associated with a
longer survival, at present there is no evidence that long-term
survival can be achieved with conventional treatments even
for these patients. It has been suggested that allogeneic stem
cell transplantation may yield better results, and should be
offered as the first therapeutic option whenever possible [2,5].

Prognosis
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RÉSUMÉ

Clinical Adults, elderly. Localized or generalized
‘bruise-like’ violaceous plaques and tumours.
Ulceration uncommon. No preferential
location reported.

Morphology Monomorphous infiltrate of medium-sized
cells within the entire dermis and subcutis.
The epidermis is spared. Cytomorphology:
blastoid cells.

Immunology CD4 +
CD56 +
CD123 (frozen) +
TIA-1 –
CD3, 5, 20, 57 –
CD68, TdT +/–

Genetics Germline configuration of the TCR and 
JH genes.
No evidence of Epstein–Barr virus infection.

Treatment Systemic chemotherapy.
guidelines
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Part 4 Cutaneous Hodgkin lymphoma





Hodgkin lymphoma is regarded as a distinct malignant 
lymphoma characterized by the presence of neoplastic Reed–
Sternberg cells in association with different patterns of reac-
tive cells. Recent studies of the Reed–Sternberg cell have
shown in most examples an origin from a germinal centre B
lymphocyte suggesting that more than 90% of cases of
Hodgkin lymphoma represent variants of B-cell lymphomas.
A viral aetiology is possible because the Epstein–Barr virus
genome has been detected frequently. Skin manifestations 
of nodal Hodgkin lymphoma were not uncommon in the
past [1–8]. Modern treatment modalities have resulted in a
dramatic decrease in cutaneous involvement although occa-
sional cases are still reported [9–12]. Rare cases of Hodgkin
lymphoma presenting as primary disease in the skin have also
been described [13–15]. It should be noted that some
authors consider these to be examples of cutaneous anaplas-
tic large cell lymphoma or lymphomatoid papulosis rather
than true cases of primary cutaneous Hodgkin lymphoma.

Nodal Hodgkin lymphoma may be preceded by, concom-
itant with or followed by other cutaneous lymphoprolifer-
ative disorders including mycosis fungoides, lymphomatoid
papulosis and anaplastic large cell lymphoma (see also 
Chapters 2 and 4) [16–23]. Cases of Hodgkin lymphoma
associated with granulomatous slack skin have also been
described [24,25]. These may represent examples of mycosis
fungoides-associated granulomatous slack skin in patients
with Hodgkin lymphoma rather than true specific cutaneous
manifestations of the Hodgkin lymphoma. Similarly, the
patient reported as having ‘follicular mucinosis’ in association
with Hodgkin lymphoma [26] may perhaps have had coexis-
tent mycosis fungoides-associated follicular mucinosis.

The onset of cutaneous manifestations of Hodgkin lym-
phoma has been observed in a HIV-infected patient [27].

Clinically, skin lesions in Hodgkin lymphoma are usu-
ally confined to the drainage area of affected lymph nodes

Clinical features

(retrograde lymphatic spread) [8,28]. Papules, plaques and
tumours may all be observed (Figs 17.1 & 17.2) [28,29].
Ulceration is not uncommon. In some cases lesions are 
generalized.

Histology shows the typical features of Hodgkin lymphoma
with Reed–Sternberg and Hodgkin cells on the background
of small lymphocytes, histiocytes, eosinophils and plasma

Histopathology, immunophenotype
and molecular genetics

Chapter 17 Cutaneous Hodgkin lymphoma

Fig. 17.1 Cutaneous Hodgkin lymphoma. Large ulcerated tumour on
the right shoulder.
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cells (Figs 17.3 & 17.4) [28]. Reed–Sternberg cells may be
absent in some cutaneous lesions. It is not possible to classify
skin lesions according to the histopathological subtypes 
seen in lymph nodes and recognized in the World Health

Organization (WHO) classification of lymphoid tumours
(nodular lymphocyte-predominant Hodgkin lymphoma,
classical Hodgkin lymphoma, nodular sclerosis classical
Hodgkin lymphoma, mixed cellularity classical Hodgkin
lymphoma, lymphocyte-depleted classical Hodgkin lym-
phoma) [30].

It should be noted that Hodgkin and Reed–Sternberg-like
cells may be found in a variety of other conditions including
mainly lymphomatoid papulosis and anaplastic large cell
lymphoma.

Immunohistology reveals in most cases a CD30+, CD15+

phenotype of Reed–Sternberg and Hodgkin cells although
CD15 may be negative in some cases [28,31]. The small lym-
phocytes are of both B- and T-cell lineages.

There are no molecular data on cutaneous cases of
Hodgkin lymphoma.

Patients with specific cutaneous manifestations of Hodgkin
lymphoma should be treated in a haematological setting
according to schemes tailored for the underlying disease.

In the past, the prognosis for patients with skin mani-
festations of nodal Hodgkin lymphoma was poor in spite of
aggressive treatment. Modern treatment modalities have
resulted in a decline in the onset of specific skin manifesta-
tions. Because only occasional patients present with cutane-
ous involvement, there is little information on which to base
prognosis and therapeutic options. However, cutaneous
Hodgkin lymphoma usually represents advanced (stage IV)
disease and carries a bad prognosis.

Treatment and prognosis

Fig. 17.2 Cutaneous Hodgkin lymphoma. Papules and small nodules
on the arm.

Fig. 17.3 Cutaneous Hodgkin lymphoma. Reed–Sternberg cell (arrow)
on the background of small lymphocytes, histiocytes and eosinophils.

Fig. 17.4 Cutaneous Hodgkin lymphoma. Large Hodgkin cell with
eosinophilic nucleolus (arrow) admixed with small lymphocytes,
histiocytes and eosinophils.
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RÉSUMÉ

Clinical Adults. Solitary, grouped or, rarely,
generalized cutaneous papules, plaques and
tumours.
Lesions are commonly located at the drainage
area of affected lymph nodes.

Morphology Nodular or diffuse infiltrates characterized by
presence of Reed–Sternberg and Hodgkin
cells on a background of small lymphocytes,
histiocytes and eosinophils.

Immunology CD30 +
CD15 + (–)

Genetics Data on genetic features of specific skin
manifestations are not available.

Treatment Treatment planned on the basis of the
guidelines underlying disease.

Radiotherapy of isolated skin tumours.





Part 5 Other cutaneous
lymphomas/leukaemias





Myelogenous leukaemias are a spectrum of diseases encom-
passing chronic myeloproliferative diseases, myelodysplastic
disorders and acute myeloid leukaemias. Skin manifestations
are more common in patients with acute myelogenous leu-
kaemia of the French–American–British (FAB) classification
subtypes M4 and M5 (acute myelomonocytic leukaemia,
acute monoblastic leukaemia, acute monocytic leukaemia),
but can be observed rarely in other subtypes of acute myeloid
leukaemia, in a small percentage of patients with chronic
myelogenous leukaemia and also in patients with myelodys-
plastic syndromes [1–11].

Cases showing isolated extramedullary tumours with
myeloid differentiation have been referred to as chloroma or
granulocytic sarcoma in the past but are currently referred to
as myeloid sarcomas [12–14]. Myeloid sarcoma may precede
or be concomitant with myelogenous leukaemia.

There may be a relationship between myelogenous leu-
kaemia and blastic NK-cell lymphomas (see Chapter 16).

The majority of cases present in adult patients as multiple,
localized or generalized papules, plaques and nodules with a
characteristic reddish brown or violaceous colour in the con-
text of a known leukaemia (Fig. 18.1) [1]. Cases in children
and even neonates have been reported [15,16]. Involvement
of the mucosal regions is common (Fig. 18.2). Diagnosis of
specific cutaneous infiltrates may be difficult in cases pre-
senting with unusual clinical features such as solitary skin
nodules, maculopapular eruptions clinically resembling drug
or viral eruptions or other uncommon presentations
[1,17,18].

Specific skin infiltrates of acute myelogenous leukaemia
have been observed in the skin lesions of Sweet syndrome,
psoriasis and basal cell carcinoma, suggesting that there may
be a selective predilection for pre-existing cutaneous lesions
in some cases [19–22].

Clinical features

Chapter 18 Cutaneous myelogenous leukaemia

Fig. 18.1 Cutaneous manifestations of myelogenous leukaemia. 
Large tumours on the chest in a 40-year-old patient without a
leukaemic picture who developed overt leukaemia 2 months after the
onset of skin lesions (‘aleukaemic leukaemia cutis’).

Fig. 18.2 Cutaneous manifestations of myelogenous leukaemia.
Involvement of the gingiva with characteristic violaceous plaques.
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In a distinct proportion of patients, specific skin infiltrates
represent the first clinical manifestation of the disease, pre-
ceding blood and/or bone marrow changes by weeks or even
months (‘aleukaemic leukaemia cutis’) [23,24].

Histopathology

There are no differences in the histopathological features of
skin involvement by acute or chronic myelogenous leu-
kaemia [1]. Specific cutaneous lesions show mild, moderate 
or dense, diffuse or nodular dermal infiltrates often with
perivascular and periadnexal accentuation and sparing of the
upper papillary dermis. Involvement of the subcutis is com-
mon. The infiltrate is composed of medium-sized round to
oval cells with a slightly eosinophilic cytoplasm and distinct,
sometimes indented, bilobular or kidney-shaped basophilic
nuclei (atypical monocytoid cells) (Fig. 18.3). Large cells may
also be seen. Variable numbers of mitotic figures (including
atypical mitoses) and apoptotic cells can be found. Reactive
cells (e.g. lymphocytes, mast cells) are present in some cases.
A granulomatous reaction may also be observed [1,25,26].

Prominent single files of neoplastic cells between collagen
bundles can be observed in the majority of cases (‘Indian
filing’) (Fig. 18.4). A distinctive ‘figurate’ pattern character-
ized by concentric layering of neoplastic cells around blood
vessels and adnexal structures is typical of the skin lesions in
acute myelomonocytic leukaemia, acute monoblastic leu-
kaemia and acute monocytic leukaemia (Fig. 18.5).

Cutaneous lesions of myeloid sarcoma present with large
cutaneous or subcutaneous tumours composed of myelo-
blasts or monoblasts.

Histopathology and
immunophenotype

Immunophenotype

Cutaneous lesions of myelogenous leukaemia show the
simultaneous expression of lysozyme, myeloperoxidase,
CD45, CD43 and CD74 (Fig. 18.6). Other myeloid markers
useful for the classification of these tumours (e.g. CD13,
CD14, CD33, CD116, CD117) do not work in routinely
fixed, paraffin-embedded sections of tissue. Staining for
naphthol-ASD-chloracetate-esterase (NASDCl, Leder stain)
is positive, mainly in cases with a more mature phenotype,
but tends to be negative in more immature cells. Staining for
CD56 is positive only in a minority of cases, usually allow-
ing a differentiation to be made from the lesions of blastic
NK-cell lymphoma [1,5,27]. There seems to be no correla-
tion between features seen in specific skin infiltrates and the
subtype of the underlying myelogenous leukaemia.

A diagnostic pitfall is the finding of little or no reactiv-
ity for lysozyme and myeloperoxidase in association with

Fig. 18.3 Cutaneous manifestations of myelogenous leukaemia.
Monomorphous infiltrate of atypical monocytoid cells.

Fig. 18.4 Cutaneous manifestations of myelogenous leukaemia. 
Linear arrangement of neoplastic cells (‘Indian filing’).

Fig. 18.5 Cutaneous manifestations of myelogenous leukaemia.
Typical disposition of neoplastic cells with ‘layering’ around vessels and
adnexal structures (‘figurate’ pattern).
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CD43 positivity, suggesting an erroneous diagnosis of a T-
cell lymphoma. A full immunophenotype of T and myeloid
markers usually reveals the true diagnosis.

The skin manifestations are managed by treating the under-
lying myelogenous leukaemia. Patients with ‘aleukaemic leu-
kaemia cutis’ should be managed in the same way as patients
with blood and/or medullary involvement, as the disease
inevitably progresses over short periods of time [28].

There seems to be no differences in survival between
patients with specific skin manifestations of acute or chronic
myelogenous leukaemia. The course is aggressive, and sur-
vival is usually a few months only.
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RÉSUMÉ

Clinical Adults. Generalized cutaneous papules,
plaques and tumours. 
Common involvement of mucosal regions.

Morphology Nodular or diffuse infiltrates characterized
by predominance of atypical myeloid cells.
‘Indian filing’, ‘figurate’ pattern.

Immunology Myeloperoxidase +
NASDCl +
CD43, 74 +
Lysozyme +

Treatment Systemic chemotherapy.
guidelines

Fig. 18.6 Cutaneous manifestations of myelogenous leukaemia.
Positive staining of neoplastic cells for myeloperoxidase.
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Individuals who are immunosuppressed, either as a con-
sequence of disease (e.g. human immunodeficiency virus
[HIV] infection) or of specific treatment, are at higher risk of
cutaneous and extracutaneous malignancies including lym-
phomas. Cutaneous lymphomas in immunocompromised
patients have some peculiar aspects that deserve to be 
discussed in a separate chapter. The two main conditions 
discussed here are cutaneous post-transplant lymphopro-
liferative disorders and HIV-associated skin lymphomas.
Other conditions such as methotrexate-associated lympho-
proliferative disorders and lymphomas occurring in immuno-
deficient states other than HIV-related will not be discussed
in detail. Cutaneous lymphomas in patients under metho-
trexate therapy have clinicopathological features similar to
corresponding entities observed in patients who do not take
the drug, the main difference being represented by a higher
rate of association with Epstein–Barr virus (EBV) infection
[1]. In over half of the cases the lesions regress upon with-
drawal of methotrexate.

CUTANEOUS POST-TRANSPLANT
LYMPHOPROLIFERATIVE DISORDERS

Lymphoproliferative disorders are one of the most common
malignancies in recipients of solid organ and bone marrow
transplantation, developing in approximately 2% (post-
transplant lymphoproliferative disorders). They represent
for the most part examples of EBV-associated lymphopro-
liferative disorders. Although cutaneous manifestations are
rare, some patients may present with disease localized solely
to the skin [2–8]. Most cases arise within the first year after
organ or bone marrow transplantation, but the time interval

between transplantation and the onset of a post-transplant
lymphoproliferative disorder may be much longer (several
years).

Post-transplant lymphoproliferative disorders occur more
often in recipients of heart–lung allografts, and less com-
monly in those who receive renal allografts. Other risk 
factors include primary infection with EBV following trans-
plantation, infection with cytomegalovirus, T-cell-specific
immunosuppression and younger age [9,10].

Post-transplant lymphoproliferative disorders are currently
classified according to three major categories:
1 Early lesions (reactive plasmacytic hyperplasia, infectious
mononucleosis-like).
2 Polymorphic post-transplant lymphoproliferative disorder.
3 Monomorphic post-transplant lymphoproliferative dis-
order [9,10].

Most monomorphic lesions exhibit a B-cell phenotype but
in rare instances a T-cell phenotype has been observed.

Patients are adults or children who have received allogeneic
solid organ or bone marrow transplantation and are under
immunosuppressive treatment. Cutaneous lesions are vari-
able, including erythematous plaques, nodules and tumours,
sometimes ulcerated. They can be solitary, localized to a 
single anatomical region, or generalized. Concomitant in-
volvement of other organs can be observed, and is usually
associated with systemic symptoms, including elevated
serum levels of lactic dehydrogenase. Precise staging invest-
igations should always be performed, in order to evaluate the
extent of involvement before planning the treatment.

Clinical features

Chapter 19 Cutaneous lymphomas in
immunosuppressed individuals 
(post-transplant lymphoproliferative
disorders, HIV-associated cutaneous
lymphomas)
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Histopathological features vary according to the subtype of
post-transplant lymphoproliferative disorder. Early lesions
show polyclonal (rarely monoclonal) proliferations of mature
plasma cells with rare immunoblasts. Polymorphic post-
transplant lymphoproliferative disorder is characterized by
the presence of a monoclonal infiltrate of B lymphocytes,
comprising the whole spectrum of maturation and including
plasma cells, immunoblasts and intermediate-sized lym-
phoid cells. In monomorphic post-transplant lympho-
proliferative disorder, the histopathological picture is that of
a malignant lymphoma (diffuse large B-cell lymphoma,
Burkitt lymphoma, plasma cell myeloma or extramedullary
plasmacytoma). Cases involving the skin present mostly with
the features of diffuse large B-cell lymphoma. In rare cases a
plasmablastic morphology can be observed, similar to cases
arising in HIV-infected individuals [11].

In rare instances, the aspects may be those of a peripheral
T-cell lymphoma not otherwise specified. Expression of α/β
or γ/δ, as well as of CD4, CD8, CD30 and CD56, is variable in
these cases. In a recent study, analysis of phenotypic and
molecular features of a large group of cases confirmed the
histogenetic diversity of different cases of monomorphic
post-transplant lymphoproliferative disorders [12].

Reduction of immunosuppression, often associated with
antiviral therapy, is the main strategy for treatment of post-
transplant lymphoproliferative disorders [13–15]. Regres-
sion of the lesions may take place over a period of a few weeks
up to a few months. Lesions that do not respond to these
measures may be treated by more conventional modalities,
including radiotherapy, interferon-α, anti-CD20 antibody
(rituximab) and systemic chemotherapy.

Plasmacytic hyperplasia almost always responds com-
pletely to mild reduction of immunosuppression. The prog-
nosis of polymorphic or monomorphic post-transplant
lymphoproliferative disorders limited to the skin seems to be
more favourable than that of extracutaneous post-transplant
lymphoproliferative disorders.

CUTANEOUS LYMPHOMAS IN 
HIV-INFECTED INDIVIDUALS

The onset of cutaneous lymphomas caused by viral-induced

Treatment and prognosis

Histopathology, immunophenotype
and molecular genetics

immunosuppression has been observed in individuals with
acquired immunodeficiency syndrome (AIDS) [16,17]. It
has been estimated that HIV-infected patients have a risk of
developing a malignant lymphoma up to 200-fold higher than
normal individuals. There are some overlapping features
between the lymphomas arising in HIV+ patients and those
observed after solid organ or bone marrow transplantation.

Cutaneous lesions may represent examples of ‘common’
skin lymphomas such as mycosis fungoides, CD30+ anaplastic
large cell lymphoma or diffuse large B-cell lymphoma. In con-
trast to cutaneous lymphomas in non-infected individuals,
however, mycosis fungoides represents a minority of the cases
arising in HIV+ patients, whereas B-cell lymphomas are more
common. The entity of plasmablastic lymphoma of the oral
cavity has been reported mainly in HIV+ individuals, and seems
to be associated with human herpesvirus 8 (HHV-8) infection
[18,19]. Association with EBV has been documented in most
cases of cutaneous B-cell lymphoma associated with HIV
infection, and rarely also in cases of CD30+ anaplastic large
cell lymphoma.

RÉSUMÉ

Cutaneous post-transplant lymphoproliferative disorder

Clinical Children and adults. Onset of skin lesions
usually within 1 year from organ
transplantation. More frequent in recipients
of heart–lung allografts. Three categories:
plasmacytic hyperplasia, polymorphic or
monomorphic post-transplant
lymphoproliferative disorder.

Morphology Mature plasma cells (plasmacytic hyperplasia);
plasma cells, immunoblasts, intermediate cells
(polymorphic type); clear-cut features of
lymphoma (monomorphic type).

Immunology CD20, 79a +
LMP-1 +
EBER-1 +
CD3, 5 – (rare cases have a T-cell 

phenotype)

Genetics Monoclonal rearrangement of the JH gene
(polymorphic and monomorphic types).

Treatment Reduction of immunosuppression. Antiviral
guidelines therapy. Cases that do not respond may be

treated with rituximab, interferon-a,
radiotherapy or systemic chemotherapy.
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Patients are adults who are infected with HIV and have a very
low CD4 count, but rarely children can be affected as well
[16,20,21]. The onset of a cutaneous lymphoma may repres-
ent the first AIDS-defining illness in some of these patients.
Cutaneous lesions are variable, depending on the type of
cutaneous lymphoma, and are not different from those
observed in non-HIV-infected individuals. Rarely, a post-
transplant lymphoproliferative disorder-like polymorphic
infiltrate may be observed [22]. Accurate staging investiga-
tions should be performed in order to evaluate the extent (if
any) of extracutaneous involvement.

In patients with HIV infection, mycosis fungoides should
be distinguished from benign CD8+ cutaneous infiltrates that
may reveal similar clinicopathological features (see Chap-
ter 20).

Histopathological, immunophenotypical and molecular
genetic features are similar to those observed in the cor-
responding lymphoma entities arising in non-HIV-infected
individuals. However, in cases of diffuse large B-cell lym-
phoma, plasmablastic differentiation (Fig. 19.1) and asso-
ciation with EBV (positivity for LMP-1 and/or EBER-1) are
more commonly seen.

Although HHV-8 has a role in AIDS-associated primary
effusion lymphoma, it seems that lymphomas arising in the

Histopathology, immunophenotype
and molecular genetics

Clinical features

skin in HIV patients are only rarely associated with HHV-8
infection, with the exception of oral plasmablastic lym-
phoma [16,19,23]. Infection with human T-lymphotropic
virus 2 (HTLV-II) has been detected in one HIV patient with
a cutaneous T-cell lymphoma [24].

Mycosis fungoides in HIV+ patients should be managed
according to standard protocols (see Chapter 2) [16,25].
Other lymphomas may be treated with local radiotherapy.
Antiviral treatment should be accurately verified.

As these lymphomas arise in patients who are profoundly
immunocompromised, death often ensues, resulting from
complications of AIDS rather than from direct lymphoma
spread. In this context, the use of conservative strategies for
treatment of the cutaneous lymphomas has been advocated
[16].

Treatment and prognosis

Fig. 19.1 Cutaneous diffuse large B-cell lymphoma in an HIV-infected
individual. Note plasmablasts with eccentric nuclei, prominent nucleoli
and abundant cytoplasm, admixed with plasma cells.

RÉSUMÉ

HIV-associated cutaneous lymphomas

Clinical Adults with HIV infection and very low CD4
cell count (children rarely affected). Clinical
features may be those of ‘common’ types 
of cutaneous lymphomas (e.g. mycosis
fungoides, CD30+ anaplastic large cell
lymphoma, diffuse large B-cell lymphoma).

Morphology Similar to the non-HIV-related counterparts;
in diffuse large B-cell lymphomas
plasmablastic morphology more common.

Immunology CD20, 79a + (B-cell types)
CD3, 5 + (T-cell types)
CD30 + (CD30+ anaplastic large 

cell lymphoma)
LMP-1, EBER-1 + (especially B-cell 

lymphomas)
HHV-8 + (oral plasmablastic 

lymphoma)

Genetics Monoclonal rearrangement of the TCR or 
JH genes.

Treatment Radiotherapy (solitary or localized lesions);
guidelines mycosis fungoides should be managed

according to standard treatment regimens;
antiviral therapy should be verified.
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Pseudolymphomas of the skin are benign lymphocytic pro-
liferations that simulate cutaneous malignant lymphomas
clinically and/or histopathologically [1–5]. The term pseu-
dolymphoma is not specific but is merely descriptive as it
encompasses reactive skin conditions with different aetiolo-
gies, pathogeneses, clinicopathological presentations and
behaviours. Cutaneous pseudolymphomas are traditionally
divided into T- and B-cell pseudolymphomas according to
the histopathological and immunophenotypical features [6],
although in many conditions this distinction is artificial. For
example, pseudolymphomas induced by drugs may present
with either a T- or a B-cell pattern and the same drug may
induce different patterns in different patients. Thus, in what
follows we classify cutaneous pseudolymphomas according
to specific clinicopathological entities (Table 20.1).

In recent years, many reactive skin diseases have been
added to the list of cutaneous pseudolymphomas, mainly
because of the presence of histopathological features similar
to those observed in malignant lymphomas of the skin. In
contrast, several entities classified in the past as cutaneous
pseudolymphomas have been reclassified as low-grade
malignant lymphomas, based on clinicopathological and
genetic features as well as on follow-up data. Nevertheless,
most of the diseases reported as ‘pseudolymphoma’ in the
past are benign reactive skin disorders and need to be clearly
separated from cutaneous malignant lymphomas. In this
context, the introduction of the concept of ‘clonal der-
matoses’, that is, reactive skin conditions with monoclonal
populations of T or B lymphocytes showing a possible evolu-
tion into clear-cut cutaneous malignant lymphoma, has
brought confusion to an already confused field [7–9]. True
‘evolution’ from a clear-cut cutaneous pseudolymphoma
into a malignant lymphoma of the skin is exceptional, if it
occurs at all.

There are no exact data concerning the incidence, pre-
valence and geographical distribution of cutaneous pseu-
dolymphomas. Cutaneous pseudolymphomas associated

with infectious organisms (Borrelia burgdorferi lymphocy-
toma) commonly arise in regions with endemic B. burgdor-
feri infection. There has also been a rise in the number of
cases of Borrelia lymphocytoma in countries where Borrelia
species are absent, in patients returning from travels in
endemic regions.

The clinical manifestations of cutaneous pseudolym-
phomas are protean. The lesions are often solitary although
they may be regionally clustered or generalized in dis-
tribution. Cutaneous pseudolymphomas may also show the
features of generalized erythroderma. The course of pseu-
dolymphomas varies considerably. The lesions may persist
for weeks, months or even years; they may resolve sponta-
neously and they may recur unpredictably.

Histological criteria for the diagnosis of cutaneous pseu-
dolymphomas include two main features: (i) the archi-
tectural pattern of the infiltrates; and (ii) the cellular 
composition of those infiltrates, which frequently show a
mixed character. These histological features then need to 
be compared carefully with the immunophenotypical data
obtained on routinely fixed, paraffin-embedded sections
[10–12]. The recent introduction of polymerase chain reac-
tion (PCR) analysis of the rearrangement of the T-cell recep-
tor (TCR) and immunoglobulin heavy-chain (JH) genes
allows the clonality of cutaneous T- and B-cell infiltrates to
be established [13–16]. Although, as a rule, malignant lym-
phomas reveal a monoclonal population of lymphocytes
whereas pseudolymphomas show a polyclonal infiltrate, it
must be underlined that demonstration of monoclonality
may be lacking in true malignant lymphomas and that a dis-
tinct proportion of cutaneous pseudolymphomas harbour a
monoclonal T- or B-cell population. In this context, it must
be clearly stated that differentiation of benign from malig-
nant lymphoid infiltrates of the skin is possible only after a
careful synthesis and integration of the clinical, histopatho-
logical, immunophenotypical and molecular features. In some
cases, only careful follow-up will reveal the true diagnosis.

Chapter 20 Pseudolymphomas of the skin
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SPECIFIC CLINICOPATHOLOGICAL
ENTITIES

The concept of chronic actinic dermatitis encompasses four
chronic photodermatoses: persistent light reactivity, photo-
sensitivity dermatitis, photosensitive eczema and actinic
reticuloid [17–20]. Actinic reticuloid is a severe persistent
photodermatitis that usually affects older men. The disease is
characterized by extreme photosensitivity to a broad spec-
trum of UV radiation [21]. Clinically and histologically, it
has many of the features of mycosis fungoides and Sézary
syndrome. The patients present in the early stages with ery-
themas on the face and neck and on the back of the hands
(Fig. 20.1). Ectropion may be present. As the eruption pro-

Actinic reticuloid

gresses, it becomes lichenified as a consequence of chronic
scratching and scaly plaques may develop. In some areas, the
lesions may consist of lichenoid papules. Recurrent erythro-
derma is common in these patients [22]. A ‘leonine’ face with
deep furrowing of markedly thickened skin as well as diffuse
alopecia can also be seen. Pruritus is generally severe and
intractable and may lead to attempts at suicide. The disease is
chronic and shows no tendency to spontaneous remission
[23]. Although ‘progression’ into T-cell lymphoma has been
reported, it seems more likely that these cases represented
examples of mycosis fungoides from the onset, and that
actinic reticuloid is not a potential precursor of cutaneous 
T-cell lymphoma [24,25].

Histological examination reveals dense, superficial or deep
perivascular mixed-cell infiltrates of lymphocytes, histio-
cytes, plasma cells and eosinophils as well as some atypical
mononuclear cells with hyperchromatic lobulated nuclei

Table 20.1 Classification of cutaneous pseudolymphomas.

Clinicopathological entity Simulated malignant lymphoma

Actinic reticuloid Mycosis fungoides/Sézary syndrome
Lymphomatoid contact dermatitis
Lymphomatoid drug reaction, T-cell type
Solitary T-cell pseudolymphoma
Lichenoid (‘lymphomatoid’) keratosis
Lichenoid pigmented purpuric dermatitis (including lichen aureus)
Lichen sclerosus et atrophicus
CD8+ cutaneous infiltrates in HIV patients
Pseudolymphomas in tattoos, T-cell type
Pseudolymphomas at sites of vaccination, T-cell type

Atypical lymphoid infiltrates (CD30+) associated with: orf, milker’s nodule, herpes Lymphomatoid papulosis /anaplastic large cell
simplex/zoster, molluscum contagiosum lymphoma—CD30+

Arthropod reactions (including nodular scabies)

Lupus panniculitis Subcutaneous T-cell lymphoma

Lymphocytoma cutis Follicle centre cell lymphoma
Marginal zone B-cell lymphoma
Large B-cell lymphoma

Lymphomatoid drug reaction, B-cell type Follicle centre cell lymphoma
Pseudolymphoma after vaccination, B-cell type Marginal zone B-cell lymphoma
Pseudolymphoma in tattoos, B-cell type

Morphoea, inflammatory stage Marginal zone B-cell lymphoma
Syphilis (secondary)
‘Acral pseudolymphomatous angiokeratoma’ (small papular pseudolymphoma)

Lymphocytic infiltration of the skin (Jessner–Kanof) Chronic lymphocytic leukaemia, B-cell type

Inflammatory pseudotumour Plasmacytoma
Marginal zone B-cell lymphoma

Reactive angioendotheliomatosis Intravascular large B-cell lymphoma
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(Fig. 20.2). In the upper part of the dermis, the infiltrate is
band-like or patchy. The papillary dermis is usually thick-
ened. Stellate and multinucleated fibroblasts are present.
Exocytosis of lymphocytes within the hyperplastic epidermis
can be found. When present, the features of lichen simplex
chronicus superimposed upon an inflammatory process 
are helpful in distinguishing actinic reticuloid from mycosis

fungoides and Sézary syndrome. Immunohistology is char-
acterized by the predominance of CD8+ T cells [26,27].

The clinical differentiation of actinic reticuloid from 
cutaneous T-cell lymphomas (mycosis fungoides and Sézary
syndrome) can be difficult because circulating Sézary cells
may be found in the peripheral blood of patients with actinic
reticuloid [28]. A low helper : suppressor ratio in the periph-
eral blood has been found in patients with erythrodermic
actinic reticuloid, as opposed to the high ratio commonly
observed in patients with Sézary syndrome [29]. Unlike
patients with mycosis fungoides and Sézary syndrome, on
phototesting, patients with chronic actinic dermatitis are
sensitive to UVB, UVA and, in most instances, to visible light.
Fluorescent light may lead to an exacerbation of the disease.
In patients with actinic reticuloid, the minimal erythema
dose is lower than normal.

Treatment of chronic actinic dermatitis is difficult and
numerous therapeutic approaches have been proposed [30].
Photoprotection is crucial. Any relevant associated contact
or photocontact allergens have to be identified and avoided.
Some patients have been reported to respond to corticoster-
oids, photochemotherapy with psoralen and UVA (PUVA),
interferon-α or to a combination treatment with azathio-
prine, hydroxychloroquine and prednisone. Ciclosporin
(sometimes combined with bath PUVA) or topical tacrolimus
ointment (especially for facial lesions) also appears to be
effective [31,32].

The term lymphomatoid contact dermatitis was coined by
Gomez Orbaneja et al. [33] in 1976. These authors described
four patients with persistent allergic contact dermatitis
proved by patch tests. The clinical picture and histological
features in their patients were highly suggestive of mycosis
fungoides. Clinically, lymphomatoid contact dermatitis is
characterized by pruritic erythematous plaques (Fig. 20.3).
Generalized plaques or exfoliative erythroderma can be
observed rarely. The lesions undergo phases of exacerbation
and remission.

Histologically, lymphomatoid contact dermatitis resem-
bles mycosis fungoides (Fig. 20.4) [34]. The differentiation is
performed mainly on the basis of changes within the epider-
mis. In lymphomatoid contact dermatitis, there are usually
only a few intraepidermal atypical lymphocytes that have 
no tendency to form ‘Darier’s nests’ (‘Pautrier’s microab-
scesses’). Small intraepidermal collections of keratinocytes
admixed with Langerhans cells and a few lymphocytes are
common, and should not be misinterpreted as true ‘Darier’s
nests’ (Fig. 20.5). Staining for CD1a highlights Langerhans
cells in these intraepidermal collections (Fig. 20.6). Analysis

Lymphomatoid contact dermatitis

Fig. 20.1 Actinic reticuloid. Erythematous scaling lesions on the face.

Fig. 20.2 Actinic reticuloid. Psoriasiform epidermal hyperplasia with
band-like infiltrate of lymphocytes in the upper dermis. Note focal
exocytosis of solitary lymphocytes.
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of TCR gene rearrangement commonly shows a polyclonal
population of T lymphocytes in the skin lesions of lym-
phomatoid contact dermatitis. However, in the majority 
of patch test lesions in patients with ‘conventional’ contact
dermatitis, monoclonality can be observed by Southern 
blotting, demonstrating that the finding of a clonal popula-
tion of T lymphocytes in such patients does not have any
diagnostic implications [35].

Patch tests to a variety of common antigens can give a pos-
itive reaction in lymphomatoid contact dermatitis and the

diagnosis should be reserved for patients in whom the lym-
phomatoid skin lesions are caused by a positively reacting
antigen. Although lymphomatoid contact dermatitis has
been reported to evolve into true malignant lymphoma, it is
more likely that such patients had malignant lymphoma
from the outset. For the management of patients, a thorough
search for antigens is necessary in order to interrupt the pro-
cess. When contact with the responsible allergens is avoided,
the lesions heal in a relatively short time.

Solitary cutaneous lesions with clinicopathological features
similar to those observed in mycosis fungoides have been
observed in patients who are not obviously taking any drug
(thus ruling out the diagnosis of lymphomatoid drug erup-

Solitary T-cell pseudolymphoma

Fig. 20.3 Lymphomatoid contact dermatitis. Erythematous papules
and small plaques on the forehead.

Fig. 20.4 Lymphomatoid contact dermatitis. Band-like infiltrate in the
superficial dermis with focal spongiosis and intraepidermal collections
of cells.

Fig. 20.5 Lymphomatoid contact dermatitis. Spongiotic vesicle with
Langerhans cells, keratinocytes and a few lymphocytes simulating
‘Darier’s nests’ (‘Pautrier’s microabscesses’).

Fig. 20.6 Lymphomatoid contact dermatitis. Staining for CD1a reveals
large numbers of Langerhans cells within the intraepidermal nests.
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tion; see p. 165). They represent distinct entities, which have
been referred to as ‘solitary T-cell pseudolymphoma’ in the
literature [36,37]. These lesions are frequently located on 
the breasts of adult women (Fig. 20.7). Histology reveals a
band-like infiltrate in an expanded papillary dermis, some-
times with exocytosis of lymphocytes within the epidermis
(Figs 20.8 & 20.9). In several patients, a monoclonal rear-
rangement of the TCR genes has been reported. Some of the
cases reported in the past as ‘unilesional’ or ‘solitary’ mycosis
fungoides may represent examples of solitary T-cell pseu-
dolymphoma but at present it is not possible to establish 
with certainty whether they are wholly benign monoclonal
lymphoid proliferations or represent a variant of cutaneous
T-cell lymphoma with a very favourable course [38]. Surgical
excision results in complete remission; recurrences are
uncommon.

There may be some overlap between solitary T-cell pseu-
dolymphoma and so-called lichenoid keratosis (see below).

Lichenoid (lymphomatoid) keratosis is a benign epithelial
neoplasm, related in some cases to seborrhoeic keratosis and
lentigo actinica (Fig. 20.10) [39,40]. Patients are elderly adults
with small scaly plaques located usually on the trunk. The
histopathological features with dense band-like inflam-
matory lymphoid infiltrates and often epidermotropism of
lymphocytes may be indistinguishable from those of mycosis
fungoides (Fig. 20.11) [41]. Moreover, clonality of T lym-
phocytes can sometimes be found in these lesions. Accurate
clinicopathological correlation is crucial to establish a correct
diagnosis.

Differentiation of lichenoid (lymphomatoid) keratosis
from solitary T-cell pseudolymphoma may be impossible in
cases that do not show clear-cut features of an epithelial neo-
plasm, and the two conditions may be strictly related (see
above).

Lichenoid (lymphomatoid) keratosis

Fig. 20.7 Solitary T-cell pseudolymphoma. Solitary plaque on 
the breast.

Fig. 20.8 Solitary T-cell pseudolymphoma. Dense band-like infiltrate in
the upper dermis.

Fig. 20.9 Solitary T-cell pseudolymphoma. Note focal
epidermotropism of lymphocytes (detail of Fig. 20.8).

Fig. 20.10 Lichenoid (lymphomatoid) keratosis. Small scaly plaque on
the breast.
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Lichen aureus is a benign skin condition characterized by
asymmetrical persistent purpuric skin macules and thin
plaques with a typical golden brown colour clinically (Fig.
20.12) and by a band-like lymphocytic infiltrate that may
simulate mycosis fungoides histopathologically (Fig. 20.13)
[42]. Patients are usually adults with asymmetrical, solitary
or, more commonly, localized lesions. Molecular analyses
may reveal T-lymphocyte clonality in some cases [42].
Accurate clinicopathological correlation is crucial to estab-
lish a correct diagnosis. Local steroid ointments or PUVA
therapy can be used to treat lichen aureus.

A relationship between lichen aureus or lichenoid pig-
mented purpuric dermatitis and mycosis fungoides has been
postulated (see Chapter 2) [42–45]. However, we would like
to emphasize that lichen aureus is a wholly benign inflamma-
tory disorder without any relationship to mycosis fungoides
or any other cutaneous T-cell lymphoma. Cases of mycosis
fungoides preceded by pigmented purpuric dermatitis prob-
ably represented examples of mycosis fungoides from the
outset [46].

Sometimes, cases of lichen sclerosus on genital skin reveal
histopathological features characterized by dense band-like
lymphoid infiltrates and epidermotropism of lymphocytes
that may be indistinguishable from those of mycosis fun-
goides (Figs 20.14 & 20.15) [47]. Moreover, T-lymphocyte
clonality can be found in some of these cases [47,48]. The

Lichen sclerosus

Lichen aureus/lichenoid pigmented
purpuric dermatitis

finding of the typical hyalinization of the collagen is a useful
clue for the diagnosis of lichen sclerosus but may be missing,
especially in small biopsies. Accurate clinicopathological cor-
relation is required to establish a correct diagnosis. In this
context, a diagnosis of mycosis fungoides on genital skin
should never be made without a precise correlation between

Fig. 20.11 Lichenoid (lymphomatoid) keratosis. Band-like infiltrate of
lymphocytes with exocytosis in the lower layers of the epidermis.

Fig. 20.13 Lichen aureus. Dense infiltrate of lymphocytes with
prominent extravasation of erythrocytes and vacuolar changes of the
basal keratinocytes.

Fig. 20.12 Lichen aureus. Localized macules with characteristic
brown–orange colour.
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the histopathological and clinical features, even in cases that
show monoclonality of the infiltrate.

The onset of aggressive non-Hodgkin lymphomas, including
skin lymphomas, has been described in patients with advanced
HIV infection. In some patients, a cutaneous eruption clin-
ically and histopathologically similar to mycosis fungoides
but characterized by a predominance of CD8+ T lymphocytes
has been observed [49,50]. The lymphocytes in these cases
are polyclonal, indicating that this eruption is a cutaneous
pseudolymphoma rather than a true T-cell lymphoma of the
skin. CD8+ cutaneous infiltrates arise usually in HIV-infected
patients with a profound CD4 lymphopenia and are con-

CD8+ cutaneous infiltrates in HIV-
infected patients

sidered as a bad prognostic sign for the underlying disease
(the bad prognosis, however, may be linked to the very low
CD4 count rather than to the skin lesions per se). PUVA, 
topical steroids and even chemotherapy have been used 
for the treatment of this uncommon condition [49].
Regression upon antiviral triple treatment has been observed
[51]. A similar condition, but with monoclonal CD8+ T-
lymphocytes, has been observed in common variable
immunodeficiency.

In recent years, the presence of CD30+ large blasts has been
observed in the skin in several reactive conditions including
various viral infections (orf, milker’s nodule, molluscum con-
tagiosum, viral warts, herpes simplex, herpes zoster), arthro-
pod reactions, scabies and drug eruptions (Figs 20.16–20.19)
[52–56]. CD30+ cells have also been observed in lesions 
of hidradenitis and rhynophyma, as well as at the sites of
cutaneous abscess and of injury caused by red sea coral. The
finding may be related, at least in part, to improved methods

CD30+ T-cell pseudolymphomas

Fig. 20.14 Lichen sclerosus. Dense band-like infiltrate of lymphocytes
with exocytosis within the lower layers of the epidermis.

Fig. 20.15 Lichen sclerosus. Intraepidermal lymphocytes within the
lower layers of the epidermis. Note some lymphocytes with perinuclear
halo (‘haloed lymphocytes’) mimicking mycosis fungoides (detail of 
Fig. 20.14).

Fig. 20.17 Milker’s nodule. Epidermal hyperplasia, large telangiectatic
vessels and dense infiltrate of lymphocytes.

Fig. 20.16 Milker’s nodule. Solitary nodule on the finger.
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of antigen demasking and immunohistochemical staining of
routinely fixed, paraffin-embedded sections of tissue (see
Chapter 1).

Besides the presence of large atypical CD30+ cells, the his-
tology in these lesions reveals the typical changes of the
specific underlying disorder. Moreover, in these reactive
conditions CD30+ lymphocytes are scattered throughout the
infiltrate and are usually not arranged in clusters or sheets as
observed in lymphomatoid papulosis or cutaneous anaplas-
tic large cell lymphoma. However, in some cases differenti-
ation may be very difficult or even impossible on histological
and immunohistochemical grounds alone. Unlike the situ-
ation in lymphomatoid papulosis and cutaneous anaplastic
large cell lymphoma, gene rearrangement studies in CD30+

pseudolymphomas reveal the presence of a polyclonal popu-
lation of T lymphocytes.

The therapy of CD30+ pseudolymphomas depends on the
specific diagnosis, and includes surgical excision, cryother-
apy and antiviral treatment.

Patients with lupus erythematosus may rarely present with
prominent involvement of the subcutaneous tissues, a condi-
tion that has been termed lupus panniculitis or lupus pro-
fundus. Lupus panniculitis reveals subcutaneous plaques and
indurations, mostly located on the extremities, which can
simulate clinically and histopathologically those observed in
subcutaneous T-cell lymphoma (see Chapter 5) (Fig. 20.20)
[57]. Antinuclear antibodies and other criteria for the diag-
nosis of systemic lupus erythematosus may be absent in 
some cases. Histology shows a predominantly lobular pan-
niculitis, often with concomitant presence of broadened
fibrotic septa. A useful feature for the differentiation of sub-
cutaneous T-cell lymphoma from lupus panniculitis is the
presence in the former of so-called ‘rimming’ of fat cells by
pleomorphic atypical T lymphocytes that are positive for
proliferation markers. It must be remembered that rimming
of fat lobuli by lymphocytes is not a diagnostic feature per se,
as it can be observed in several benign and malignant lym-
phoid infiltrates with involvement of the subcutaneous fat. In
contrast to subcutaneous T-cell lymphoma, B cells, plasma 
cells and germinal centres are usually a prominent feature in
lupus panniculitis (Figs 20.21 & 20.22). Moreover, the

Lupus panniculitis

Fig. 20.18 Milker’s nodule. Note presence of large blastic cells 
(detail of Fig. 20.17).

Fig. 20.19 Milker’s nodule. Positivity of the larger cells for CD30 
(same case as Figs 20.17 & 20.18).

Fig. 20.20 Lupus panniculitis. Erythematous infiltrated plaque on 
the leg.
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dermo-epidermal junction may show features of lupus 
erythematosus (interface dermatitis). Analysis of TCR gene
rearrangement reveals polyclonal populations of T lympho-
cytes in lupus panniculitis, in contrast to subcutaneous T-cell

lymphoma where monoclonality of T lymphocytes is found
in most cases.

Treatment of lupus panniculitis is similar to that of other
variants of lupus erythematosus. The lesions respond well to
systemic steroids but recurrences are the rule.

A pseudolymphoma syndrome characterized by generalized
lymphadenopathy, hepatosplenomegaly, leucocytosis, fever,
malaise, arthralgia, severe oedema of the face and cutaneous
lesions such as erythematous pruritic macules, papules and
nodules has been described in patients treated with anticon-
vulsants, particularly hydantoin derivatives [58,59]. Many
other drugs may induce lymphoid infiltrates in the skin that
simulate malignant lymphoma clinically and/or histopatho-
logically [37,60–62]. The external use of etheric plant oils
may also cause lymphoproliferative reactions that mimic
malignant lymphomas, clinically and histologically.

Lymphomatoid drug eruptions may present with a T- or a
B-cell pattern, simulating either mycosis fungoides, Sézary
syndrome, follicle centre cell lymphoma or marginal zone
lymphoma [63–68]. A rare type of lymphomatoid drug
eruption with many CD30+ cells may simulate the CD30+

cutaneous lymphoproliferative disorders [53]. It should be
noted that the same drug may be responsible for cutaneous
lesions with different histopathological features and pheno-
types in different patients.

Clinically, patients present with generalized papules,
plaques or nodules (Fig. 20.23) or even erythroderma. A 
digitate dermatitis-like pattern has also been observed [68].
Accentuation of skin changes in sun-exposed areas may
occur.

Histologically, pseudolymphomatous drug eruptions are
characterized by dense band-like nodular or diffuse infil-
trates of lymphocytes, sometimes with atypical cells, reveal-
ing a T- or B-cell pattern (Figs 20.24–20.26). Eosinophils
may or may not be present. In some cases, the histopatholog-
ical changes may be those of lymphadenosis benigna cutis
with formation of reactive germinal centres (Fig. 20.26).
There is a polyclonal pattern of immunoglobulin light-chain
expression. Molecular analysis of JH and TCR genes usually
shows a polyclonal pattern.

Lymphomatoid drug reactions invariably regress when 
the offending drug is withdrawn and recur if the same or a
similar compound is reintroduced.

Rarely, the development of a true cutaneous lymphoma
has been recorded in relation to the use of drugs that com-
monly induce lymphomatoid drug eruptions [69]. In these
cases, the skin lesions do not regress upon discontinuation of
the drug.

Lymphomatoid drug reactions

Fig. 20.21 Lupus panniculitis. Lobular panniculitis with dense
lymphoid infiltrates and fibrotic septa.

Fig. 20.22 Lupus panniculitis. Note mixed-cell infiltrate with
lymphocytes, histiocytes, neutrophils and several plasma cells 
(detail of Fig. 20.21).
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Several synonyms have been used for lymphocytoma cutis
including lymphadenosis benigna cutis, cutaneous lympho-
plasia, cutaneous lymphoid hyperplasia and pseudolymphoma
of Spiegler–Fendt. Various antigenic stimuli can induce these
lesions: insect bites, drugs, vaccinations, acupuncture, wear-

Lymphocytoma cutis

ing of gold pierced earrings, medicinal leech therapy and 
tattoos [70–72]. One of the most common associations is
found with the spirochaete B. burgdorferi [12,73].

Women are affected more commonly than men. There are
numerous clinical presentations of lymphocytoma cutis.
Frequently, a firm solitary lesion can be observed although
lesions may be clustered in a region or, rarely, be scattered
widely. There is usually a nodule or tumour although papules
or plaques may also be observed. The colour varies from 
reddish brown to reddish purple. Scaling and ulceration 
are absent. Involvement of particular body sites (earlobe,
nipple, scrotum) is almost pathognomonic of B. burgdorferi-
associated lymphocytoma cutis (Figs 20.27 & 20.28) [73].
The B. burgdorferi-associated type of lymphocytoma cutis
often occurs in children and is the most frequent pseudolym-

Fig. 20.24 Lymphomatoid drug eruption, T-cell type. Patchy lichenoid
infiltrate of lymphocytes without epidermotropism within the
superficial dermis.

Fig. 20.25 Lymphomatoid drug eruption, T-cell type. Note several
atypical lymphocytes and one mitotic figure (detail of Fig. 20.24).

Fig. 20.26 Lymphomatoid drug eruption, B-cell type. Nodular
infiltrates of lymphocytes with reactive germinal centres. (Courtesy of
Dr Dieter Metze, Münster, Germany.)

Fig. 20.23 Lymphomatoid drug eruption. Papules, plaques and
nodules on the back.
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phoma in this age group in regions with endemic B. burgdor-
feri infection.

Histological examination shows dense, nodular, mixed-
cell infiltrates, often with the formation of lymphoid follicles
(Fig. 20.29). Although the infiltrates may be ‘top-heavy’, 
in B. burgdorferi-associated lymphocytoma cutis there are
frequently dense diffuse lymphoid infiltrates involving the

entire dermis and superficial subcutaneous fat (Fig. 20.30).
In addition, in these lesions the reactive germinal centres are
commonly devoid of mantle zones and may show confluence
simulating the picture of a large B-cell lymphoma (Fig. 20.31)
[73,74]. Plasma cells and eosinophils are found in almost all
cases as well as a distinct population of T lymphocytes, fea-
tures that represent useful clues for the differential diagnosis.

Fig. 20.27 Lymphocytoma cutis associated with infection by Borrelia
burgdorferi. Erythematous nodule on the right earlobe.

Fig. 20.28 Lymphocytoma cutis associated with infection by Borrelia
burgdorferi. Erythematous nodule on the right nipple.

Fig. 20.30 Lymphocytoma cutis associated with infection by Borrelia
burgdorferi. Dense diffuse lymphoid infiltrate with prominent follicular
structures devoid of a mantle (arrows).

Fig. 20.29 Lymphocytoma cutis. Wedge-shaped infiltrate within the
entire dermis. Note small regular germinal centres.
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Immunohistology reveals a normal phenotype of germinal
centre cells (CD10+, Bcl-6+, Bcl-2–), normal (high) prolifera-
tion, and polytypical expression of immunoglobulin light-
chains (Figs 20.32 & 20.33). Molecular analysis of the JH gene
rearrangement shows a polyclonal pattern in most (but not
all) cases [12].

Lymphocytoma cutis may resolve spontaneously in several
months or years. Small nodules can be removed by surgical

excision, and local injection of corticosteroids or interferon-
α may result in regression. Cryosurgery has also been applied
with success [75]. Patients with lesions of lymphocytoma
cutis and evidence of B. burgdorferi (detection of serum anti-
bodies by enzyme-linked immunosorbent assay [ELISA] or
immunoblotting or of Borrelia DNA by PCR) can be treated
with doxycycline or erythromycin. In refractory lesions, a
very effective treatment method is radiotherapy.

Fig. 20.31 Lymphocytoma cutis associated with infection by Borrelia
burgdorferi. Large blastic cells (centroblasts, large centrocytes) admixed
with ‘tingible body’ macrophages characterized by large empty spaces
with nests of apoptotic cells (arrow).

Fig. 20.32 Lymphocytoma cutis
associated with infection by Borrelia
burgdorferi. Polyclonal expression of
immunoglobulin light chains kappa and
lambda.

Fig. 20.33 Lymphocytoma cutis associated with infection by Borrelia
burgdorferi. Germinal centres with normal (high) proliferation rate.
Note absence of mantle and polarization of the staining reflecting the
presence of normal dark and light areas within the germinal centres.
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The most typical example of this group of lymphomatoid
infiltrates is nodular scabies but many other arthropods can
induce skin lesions that may simulate malignant lymphoma
histopathologically. Clinically, in nodular scabies, elevated
round or oval bright reddish papules and nodules occur most
frequently on the genitalia, elbows and in the axillae (Fig. 20.34).
The lesions are found in approximately 7% of patients with
scabies. The nodules are very pruritic and may persist for
many months.

The mite and its parts are seldom identified in the long-
standing papules or nodules of scabies. The clinical differen-
tial diagnosis includes prurigo nodularis and malignant

Persistent nodular arthropod 
bite reactions

lymphoma; some lesions of secondary syphilis may be diag-
nosed incorrectly as a pseudolymphoma of this type.

Histologically, dense superficial and deep perivascular
predominantly lymphohistiocytic infiltrates with plasma
cells and varying numbers of eosinophils are seen (Figs 20.35
& 20.36) [76]. Eosinophils are also scattered among collagen
bundles. Prominent vessels with thickened walls lined by
plump endothelial cells are nearly always found. The epi-
dermis may be slightly spongiotic, hyperplastic and hyper-
keratotic. Large atypical lymphocytes can be observed. The
histological features of nodular scabies may mimic those 
of mycosis fungoides, lymphomatoid papulosis or Hodgkin
lymphoma. Occasionally, a B-cell pattern analogous to 
lymphocytoma cutis can be recognized in persistent nodular
arthropod bite reactions.

Fig. 20.34 Typical lesions of nodular scabies on the genital area.

Fig. 20.35 The nodular lesions of scabies
infiltrate deeply into the dermis and are
composed of a mixture of lymphocytes,
macrophages, plasma cells and
eosinophils.

Fig. 20.36 Nodular scabies. Note some atypical lymphocytes (detail of
Fig. 20.35).
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Immunohistological investigations reveal that T lympho-
cytes predominate in nodular scabies. Although previous
reports claimed that the use of antibodies for CD30 differen-
tiated the skin lesions of persistent arthropod bites from
those of lymphomatoid papulosis because the first are nega-
tive, in contrast to the latter that are positive [77], in truth in
some cases of scabies the CD30 antigen can be seen in the
large lymphoid cells.

Antiscabietic therapy is usually ineffective in cases caused
by Sarcoptes scabiei. Large nodules may be excised surgically.
Intralesional injection of corticosteroids may be helpful.
Spontaneous resolution in time is the rule.

Rarely, a florid inflammatory reaction develops at sites of
vaccinations. Clinically, lesions may show either superficial
papules or nodules, or subcutaneous tumours [70]. The
histopathological pattern may be lichenoid, simulating that
seen in mycosis fungoides, or nodular with the formation of
germinal centres, simulating a follicle centre cell lymphoma
(Fig. 20.37). It is believed that pseudolymphomas after 
vaccination represent a form of local reactive hyperplasia or 
a persisting delayed hypersensitivity reaction to a vaccine
constituent. Lesions may arise after injection of different 
vaccines including those used for allergen hyposensitization
[78]. We have observed the onset of bilateral lesions of 
lymphocytoma cutis at the skin sites of different injections 
of early summer meningoencephalitis (früh Sommer
MeningoencephalitisaFSME) vaccinations performed after
an interval of over 1 year.

Lesions tend to persist unchanged for months or years.
Intralesional steroids may be ineffective.

Besides granulomatous infiltrates, inflammatory reactions to
tattoos may sometimes reveal lymphoid follicular structures
or a mycosis fungoides-like pattern (Figs 20.38 & 20.39)
[72,79–81]. Red tattoo pigment (cinnabar) is most fre-
quently (but not always) responsible for the lymphomatoid
infiltrate. The presence of pigment suggests the correct diag-
nosis. A well-documented case of cutaneous lymphoma 
arising in a tattoo has been reported, so careful follow-up of
these lesions is necessary [82]. The management of pseu-
dolymphomas in tattoos can be very difficult because of the
large areas of skin involved in some patients. Intralesional
steroid injections, laser vaporization or surgical excision of
small lesions may be used for treatment.

Pseudolymphomas in tattoos

Pseudolymphomas at sites of
vaccination

Fig. 20.37 Follicular pseudolymphoma after subcutaneous injection of
vaccine. Dense nodular infiltrate of lymphocytes with follicular pattern.

Fig. 20.38 Pseudolymphoma within a tattoo. Onset of a plaque in the
red pigmented area of the tattoo.
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Acral pseudolymphomatous angiokeratoma (termed origi-
nally ‘acral pseudolymphomatous angiokeratoma in children’;
APACHE) is characterized by unilateral clustered red viola-
ceous papules and small nodules usually located on the hands
and feet of children [83–87]. The aetiology is unknown.
Histopathological investigations reveal a dense nodular lym-
phoid infiltrate with occasional plasma cells and eosinophils
(Fig. 20.40). A proliferation of capillaries can be observed.
The term angiokeratoma is misleading; based on the distinc-
tive clinicopathological features the more correct (but non-
specific) designation ‘small papular pseudolymphoma’ has
been suggested for this benign lymphoproliferative disease

Acral pseudolymphomatous
angiokeratoma (small papular
pseudolymphoma)

[84]. Lesions can be treated by cryotherapy, surgical excision
or laser vaporization.

In the inflammatory stage of connective tissue diseases, espe-
cially in localized scleroderma, dense lymphoid infiltrates
may be observed, simulating cutaneous lymphomas histo-
pathologically [88,89]. Plasma cells are almost invariably
present and reveal a polyclonal pattern of immunoglobulin
light-chain expression. Correlation with the clinical picture
confirms the diagnosis. Treatment does not differ from the
conventional therapy of the underlying disease.

Rarely, cutaneous lesions in secondary syphilis may show
dense lymphoplasmacellular infiltrates simulating histopath-
ologically the picture of a marginal zone B-cell lymphoma
(Figs 20.41 & 20.42) [90,91]. These plasma cells always 
reveal a polyclonal pattern of immunoglobulin light-chain

Secondary syphilis

Localized scleroderma/morphoea

Fig. 20.40 Acral pseudolymphomatous angiokeratoma (small papular
pseudolymphoma). Nodular lymphoid infiltrate in the superficial and
mid-dermis of acral skin.

Fig. 20.41 Pseudolymphoma in secondary syphilis. Dense nodular
lymphoid infiltrates throughout the entire dermis.

Fig. 20.39 Pseudolymphoma within a tattoo. Dense infiltrate of
lymphocytes simulating a cutaneous lymphoma.
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expression. Correlation with the clinical picture and posi-
tivity of serological tests for syphilis confirm the diagnosis.
Antibiotic treatment leads to a rapid resolution of the lesions.

Cutaneous inflammatory pseudotumour is a term encom-
passing at least two main entities: plasma cell granuloma and
inflammatory myofibroblastic tumour. In particular, plasma
cell granuloma can simulate the histopathological picture of
cutaneous plasmacytoma or marginal zone lymphoma with
prominent plasma cell differentiation [92]. Cutaneous plasma
cell granuloma and inflammatory myofibroblastic tumour
should probably not be lumped within the same diagnostic
group [93,94]. Some cases of plasma cell granuloma may rep-
resent postinfective reactions (Epstein–Barr virus, Borrelia,
mycobacteria, human herpesvirus-8).

Clinically, patients with plasma cell granuloma present
with firm cutaneous or subcutaneous nodules of long dura-
tion. Lesions of inflammatory myofibroblastic tumour are
generally more superficial and may show focal ulceration
(Fig. 20.43). On histopathological examination, circum-
scribed nodules with thick hyalinized collagen bundles and 
a dense inflammatory infiltrate with lymphocytes, sheets of
plasma cells and occasionally germinal centres can be
observed in cutaneous plasma cell granuloma (Fig. 20.44). In
cutaneous inflammatory myofibroblastic tumour, fascicles
of large spindle cells are admixed with large clusters of plasma
cells (Fig. 20.45). Immunohistology reveals polyclonal
expression of immunoglobulin light-chains. Molecular ana-
lyses do not reveal monoclonality of the infiltrate.

Surgical excision of the lesions results in cure.

Cutaneous inflammatory
pseudotumours

Fig. 20.44 Inflammatory pseudotumour of the skin (plasma cell
granuloma). Fibrotic areas with numerous plasma cells.

Fig. 20.45 Inflammatory pseudotumour of the skin (inflammatory
myofibroblastic tumour). Numerous large spindle cells admixed with
plasma cells, small lymphocytes and neutrophils.

Fig. 20.42 Pseudolymphoma in secondary syphilis. Lymphocytes and
histiocytes admixed with several plasma cells (detail of Fig. 20.41).

Fig. 20.43 Inflammatory pseudotumour of the skin (inflammatory
myofibroblastic tumour). Large reddish tumour on the scalp 
with crusts.
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Lymphocytic infiltration of the skin (Jessner–Kanof ) can be
confused histopathologically with lesions of B-cell chronic
lymphocytic leukaemia (B-CLL). The coexpression of CD20,
CD5 and CD43 on the B cells of B-CLL as well as the detec-
tion of a monoclonal rearrangement of the JH gene, in con-
trast to the predominance of polyclonal T lymphocytes in
lymphocytic infiltration of the skin, help to distinguish these
diseases. It has been recently proposed that lymphocytic
infiltration of the skin and lupus erythematosus tumidus 
represent one and the same disease [95].

In rare cases, an intravascular proliferation of endothelial
cells and/or histiocytes may mimic the histopathological 
picture of intravascular large cell lymphoma (intravascular
angioendotheliomatosis, intravascular histiocytosis) (see
Chapters 8 and 15) (Fig. 20.46) [96,97]. Lesions may arise on
the backgound of disparate conditions including chronic
cutaneous infections, autoimmune disorders or other sys-
temic diseases [98]. Immunohistological and molecular
analyses allow a clear-cut distinction from angiotropic lym-
phomas. Management of the lesions is dependent on the
associated disorder but sometimes skin lesions do not show
improvement upon treatment [98].

Besides the cutaneous pseudolymphomas discussed in the

Other cutaneous pseudolymphomas

Reactive angioendotheliomatosis

Lymphocytic infiltration of the skin

previous paragraphs, the occurrence of other skin conditions
simulating clinically and/or histopathologically cutaneous
lymphomas has been reported sporadically. Cases of
inflammatory lesions of vitiligo and of eruption of lympho-
cyte recovery with histopathological features mimicking
those of mycosis fungoides have been observed [99,100]. A
condition termed ‘annular lichenoid dermatitis of youth’ has
been reported recently as a simulator of mycosis fungoides,
but it may in truth represent a variant of this disease in chil-
dren [101]. Besides the entities listed in the paragraph on
CD30+ cutaneous pseudolymphomas (see p. 163), we have
rarely observed the presence of dense lymphoid infiltrates
with scattered CD30+ cells in skin lesions of mycotic infec-
tions. True B-cell pseudolymphomas have been observed at
the site of previous herpes zoster eruptions [102]. How-
ever, it must be stressed that only a few cases of clear-cut
pseudolymphoma have been documented in association
with herpes zoster and that most cases reported as such in 
the past represented in truth specific infiltrates of B-CLL 
(see Chapter 14). Atypical lymphoid proliferations can be
observed also in patients with chronic discoid lupus erythem-
atosus, but other features typical of lupus dermatitis allow
one to make the correct diagnosis. Besides lymphocytoma
cutis, infection by Borrelia burgdorferi may cause pseudolym-
phomatous infiltrates (mimicking marginal zone B-cell lym-
phoma) in patients with acrodermatitis chronica atroficans,
but plasma cells are polyclonal in this condition. Marginal
zone B-cell lymphoma and/or cutaneous plasmacytoma may
be differential diagnostic concerns also in cases of so-called
cutaneous plasmacytosis, a condition reported almost exclus-
ively in Japan and associated with polyclonal plasma cell
infiltrates in the skin [103].

It should also be recalled that molecular analyses demon-
strated on many occasions that a monoclonal population of
lymphocytes can be detected in several benign skin condi-
tions besides cutaneous lymphomasalichen planus for
example [104]. It is crucial to keep in mind this possibility
when evaluating molecular analyses of TCR and JH gene rear-
rangement in skin infiltrates.

Finally a few words should be devoted to pityriasis
lichenoides et varioliformis acuta (PLEVA) (Mucha-
Habermann disease) as in recent years the nosology of this
disease has often been debated [105–107]. Many reports
demonstrated that in some cases the T-lymphocytes of
PLEVA are monoclonally rearranged [104,105]. Evolution of
PLEVA into cytotoxic mycosis fungoides has been docu-
mented and some authors suggested that the disease may
represent yet another variant of the cutaneous T-cell lym-
phomas [108]. On the other hand, in some reports of ‘atyp-
ical’ PLEVA the exact diagnosis and classification of the 
cases was questionable (see p. 51). However, it seems possible
that at least one variant of PLEVA, the so-called febrile
ulceronecrotic type, may be related to the cutaneous 

Fig. 20.46 Reactive angioendotheliomatosis (intravascular
histiocytosis). Dilated blood vessels in the superficial dermis, some filled
with large histiocytes, simulating the picture of intravascular large cell
(angiotropic) lymphoma.
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cytotoxic lymphomas [109,110]. In fact patients may die of
this disease (although not from lymphoma-specific causes)
and the clinicopathological features resemble those of other
cytotoxic lymphomas (although the infiltrates are never as
dense or as deep, nor is cytomorphology as atypical). A
definitive conclusion cannot be reached at present. In this
context patients with classical PLEVA should not be over-
diagnosed nor treated as having a cutaneous T-cell lym-
phoma as the disease is most likely of an inflammatory 
(or infectious) nature and behaves in a benign fashion. In
contrast, patients with the febrile ulcero-necrotic variant of
PLEVA should be monitored carefully and may require more
aggressive treatment, such as methotrexate. 
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follicle centre cell lymphoma 97
large B-cell lymphoma, leg type 115
marginal zone lymphoma 104
post-transplant lymphoproliferative

disorders 152
anti-CD52 antibody treatment 32, 84
antibiotic treatment

follicle centre cell lymphoma 97
immunocytoma 107
large B-cell lymphoma, leg type 115
lymphocytoma cutis 168
marginal zone lymphoma 104
pseudolymphomas in secondary syphilis

172
antinuclear antibodies 164
antiviral treatment

CD8+ cutaneous infiltrates in HIV infection
163

CD30+ T-cell pseudolymphomas 164
HIV-associated lymphomas 54, 153
post-transplant lymphoproliferative

disorders 152
APACHE 158, 171, 171
aquired immunodeficiency virus syndrome

(AIDS) see HIV infection
arthropod bite reactions

CD30+ T-cell pseudolymphoma 163, 170
lymphocytoma cutis 166, 169–70
persistent nodular 158, 169–70, 169

Index
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arthropod bite reactions (cont.)
treatment 170
see also scabies

ATLL see adult T-cell leukaemia-lymphoma
(ATLL)

azathioprine 159

B-cell chronic lymphocytic leukaemia 3,
120–2, 158

association with
Borrelia burgdorferi infection 120, 121
herpes virus infection infection 120, 121,

173
mycosis fungoides 120

differential diagnosis
lymphocytic infiltration of skin 173
mantle cell lymphoma 126

B lymphoblastic lymphoma 3, 117–9
clinical features 117, 117, 118
differential diagnosis

blastic NK-cell lymphoma 119
mantle cell lymphoma 119, 126
myelogenous leukaemia 119

histopathology 117, 118
immunophenotype 117, 118, 119
molecular genetics 119
primary cutaneous involvement 117
treatment 119

Bcl-2 4, 168
in follicle centre cell lymphoma 91, 96, 96
in large B-cell lymphoma, leg type 114,

114, 115
Bcl-6 4, 103, 106, 125, 168

in follicle centre cell lymphoma 91, 96, 96
in large B-cell lymphoma, leg type 114, 114

B-CLL see B-cell chronic lymphocytic
leukaemia

bexarotene
mycosis fungoides 32
Sézary syndrome 41

βF1 4, 19, 61, 68, 72, 75, 77, 152
biopsy technique 1–2
blastic NK-cell lymphoma 3, 133–7

association with myelogenous leukaemia
133, 147

clinical features 133–4, 133, 134
differential diagnosis with B lymphoblastic

lymphoma 119
Epstein–Barr virus (EBV) infection 133,

135
histopathology 134, 134
immunophenotype 134–5, 135
molecular genetics 135–6
prognosis 136
TCL1 lymphoid proto-oncogene 135
treatment 136

bone marrow biopsy 1
bone marrow transplantation

allogeneic and subcutaneous T-cell
lymphoma transmission 60

autologous and mycosis fungoides 32
B lymphoblastic lymphoma 119
blastic NK-cell lymphoma 136
post-transplant lymphoproliferative

disorders 151
Sézary syndrome 41
see also stem cell transplantation

borderline lymphomatoid papulosis see
lymphomatoid papulosis, borderline

Borrelia burgdorferi infection 89, 157
acrodermatitis chronica atrophicans 104,

173
B-cell chronic lymphocytic leukaemia 120,

121
follicle centre cell lymphoma 94
immunocytoma 100, 104, 107
inflammatory pseudotumour 172
large B-cell lymphoma, leg type 112
lymphocytoma cutis 166–7, 167
marginal zone lymphoma 100, 104
plasma cell granuloma 172

Borrelia lymphocytoma see lymphocytoma
cutis

Burkitt lymphoma 152
Burkitt lymphoma-like disorders

large B-cell lymphoma, leg type 114
post-transplant lymphoproliferative 152

Caelyx® 32
Campath® 32
carbon dioxide laser vaporization see laser

vaporisation
CD1a 4, 85, 160, 160
CD2 4, 75, 134
CD3 4

adult T-cell leukaemiaalymphoma 83
anaplastic large cell lymphoma 54
angioblastic T-cell lymphoma 87
cutaneous γ/δ T-cell lymphoma 72
epidermotrophic CD8 + cutaneous T-cell

lymphoma 68
lymphomatoid papulosis 50
mycosis fungoides 19, 20, 21
NK/T-cell lymphoma 75
precursor T-lymphoblastic leukaemiaa

lymphoblastic lymphoma 85
Sézary syndrome 41
smallamedium pleomorphic T-cell

lymphoma 81
subcutaneous T-cell lymphoma 61
T-cell prolymphocytic leukaemia 84
T-cell-rich B-cell lymphoma 125

CD3ε 4, 75
CD4 4

adult T-cell leukaemiaalymphoma 83
anaplastic large cell lymphoma 54
angioblastic T-cell lymphoma 87
B-lymphoblastic lymphoma 119
blastic NK-cell lymphoma 134
CD4+/CD56+ haematodermic neoplasm see

blastic NK-cell lymphoma
CD30– pleomorphic large T-cell lymphoma

77
cutaneous post-transplant

lymphoproliferative disorders 152
cutaneous γ/δ T-cell lymphoma 72
epidermotrophic CD8+ cutaneous T-cell

lymphoma 68
lymphomatoid papulosis 50
mycosis fungoides 19, 21, 27
NK/T-cell lymphoma 75
precursor T-lymphoblastic leukaemiaa

lymphoblastic lymphoma 85
Sézary syndrome 41
subcutaneous T-cell lymphoma 61
T-cell prolymphocytic leukaemia 84
T-cell-rich B-cell lymphoma 125

CD5 4
B-cell chronic lymphocytic leukaemia 121
B-lymphoblastic lymphoma 119
immunocytoma 106
intravascular large B-cell lymphoma 124
lymphocytic infiltration of the skin 173
mantle cell lymphoma 126
marginal zone lymphoma 103
mycosis fungoides 19
NK/T-cell lymphoma 75
Richter syndrome 121

CD7 4, 41, 68, 75, 85
blastic NK-cell lymphoma 134
loss of expression in mycosis fungoides 21

CD8 4
actinic reticuloid 159
adult T-cell leukaemiaalymphoma 83
anaplastic large cell lymphoma 54
angioblastic T-cell lymphoma 87
CD8+ cutaneous infiltrates in HIV infection

153, 158, 163
CD8+ epidermotropic cutaneous T-cell

lymphoma see epidermotropic CD8+

cutaneous T-cell lymphoma
CD8+ mycosis fungoides 19, 21, 27, 31

epidermotropic CD8+ cutaneous T-cell
lymphoma differential diagnosis 66

CD30− pleomorphic large T-cell lymphoma
77

cutaneous γ/δ T-cell lymphoma 72
lymphomatoid papulosis 50
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NK/T-cell lymphoma 75
precursor T-lymphoblastic leukaemiaa

lymphoblastic lymphoma 85
Sézary syndrome 41
smallamedium pleomorphic T-cell

lymphoma 81
subcutaneous T-cell lymphoma 61
T-cell prolymphocytic leukaemia 84
T-cell-rich B-cell lymphoma 125

CD10 4
B lymphoblastic lymphoma 117, 118, 119
expression in follicle centre cell lymphoma

91, 95–6, 95, 96
immunocytoma 106
large B-cell lymphoma 114
lymphocytoma cutis 168
marginal zone lymphoma 103

CD15 4, 54, 142
CD20 4

anti-CD20 antibody treatment see
anti-CD20 antibody treatment

B-cell chronic lymphocytic leukaemia 121,
121

B lymphoblastic lymphoma 117
follicle centre cell lymphoma 95
large B-cell lymphoma 114
lymphocytic infiltration of the skin 173
mantle cell lymphoma 126, 127
marginal zone lymphoma 103
Richter syndrome 121
T-cell-rich B-cell lymphoma 125

CD21 4, 87, 95
CD30 4, 45

CD30+ anaplastic large T-cell lymphoma see
anaplastic large T-cell lymphoma

CD30+ cutaneous lymphoproliferative
disorders 45–58

see also anaplastic large T-cell lymphoma;
lymphomatoid papulosis

CD30− pleomorphic large T-cell lymphoma
2, 76–8

CD30+ T-cell pseudolymphomas 158,
163–4, 163, 164, 173

abscess 163
arthropod bite reactions 163, 170
drug eruptions, lymphomatoid 163, 165
herpes simplex infections 163
herpes zoster infections 163
hidradenitis 163
milker’s nodule 163, 163, 164
molluscum contagiosum 163
mycotic infections 173
orf 163
rhynophyma 163
scabies, nodular 163, 170
viral warts 163

cutaneous Hodgkin lymphoma 142
cutaneous post-transplant

lymphoproliferative disorders 152
expression in cutaneous lymphomas

anaplastic large T-cell lymphoma 53, 53,
54

diffuse large B-cell lymphoma 114–5
Hodgkin lymphoma, cutaneous 142
large B-cell lymphoma, leg type 114
lymphomatoid papulosis 49–50, 50, 51,

173
mycosis fungoides 19, 45–6
subcutaneous T-cell lymphoma 62

mycosis fungoides 19
plasmacytoma 110
T-cell-rich B-cell lymphoma 125

CD31 4, 124
CD34 4, 85, 118, 119, 124
CD43 4

B-cell chronic lymphocytic leukaemia 121
blastic NK-cell lymphoma 134
cutaneous myelogenous leukaemia 148
immunocytoma 106
lymphocytic infiltration of the skin 173
marginal zone lymphoma 103
Richter syndrome 121

CD45 4, 110, 148
CD45RA 4, 68, 134
CD45RO 4, 19, 68
CD56 4

B-lymphoblastic lymphoma 119
blastic NK-cell lymphoma 134
CD30− pleomorphic large T-cell lymphoma

77
CD56+/CD4+ haematodermic neoplasm

see blastic NK-cell lymphoma
cutaneous myelogenous leukaemia 148
cutaneous post-transplant

lymphoproliferative disorders 152
cutaneous γ/δ T-cell lymphoma 72, 72
epidermotrophic CD8+ cutaneous T-cell

lymphoma 68
lymphomatoid papulosis 50
mycosis fungoides 19, 21
NK/T-cell lymphoma 75
subcutaneous T-cell lymphoma 62, 63

CD57 4, 72, 75
CD68 4, 134, 135
CD74 148
CD79a 4

B lymphoblastic lymphoma 117
follicle centre cell lymphoma 95
marginal zone lymphoma 103 
large B-cell lymphoma 114
NK/T-cell lymphoma 75
plasmacytoma 110

CD99 4, 85, 117
CD138 4, 110, 114
chemotherapy

intralesional 97
topical for mycosis fungoides 31

chemotherapy, systemic
adult T-cell leukaemia-lymphoma 84
anaplastic large T-cell lymphoma 54
angioimmunoblastic T-cell lymphoma 87
blastic NK-cell lymphoma 136
B lymphoblastic lymphoma 119
CD8+ cutaneous infiltrates in HIV infection

163
CD30− pleomorphic large T-cell lymphoma

77
cutaneous γ/δ T-cell lymphoma 72
epidermotropic CD8+ cutaneous T-cell

lymphoma 69
extranodal NK/T-cell lymphoma, nasal

type 76
follicle centre cell lymphoma 97
immunocytoma 107
intravascular large B-cell lymphoma 124
large B-cell lymphoma, leg type 115
lymphomatoid granulomatosis 127
mantle cell lymphoma 127
marginal zone lymphoma 104
mycosis fungoides 32
plasmacytoma 110
post-transplant lymphoproliferative

disorders 152
precursor T-lymphoblastic leukaemia–

lymphoblastic lymphoma 86
Sézary syndrome 41
small/medium pleomorphic T-cell

lymphoma 82
subcutaneous T-cell lymphoma 63

chlorambucil with prednisone 41
chloroma see myeloid sarcoma
chronic actinic dermatitis see actinic reticuloid
chronic discoid lupus erythematosus 173
chronic myelogenous leukaemia see

myelogenous leukaemia, cutaneous
cinnabar pigment 170
classification of cutaneous lymphomas 1, 2, 3,

7, 89
classification of cutaneous pseudolymphomas

157, 158
clonal dermatoses 157
CML see myelogenous leukaemia, cutaneous
CMV 9, 151 
CO2 laser vaporisation see laser vaporisation
collision tumours 14, 14
common variable immunodeficiency 163
composite lymphoma 120
computed tomography (CT) 1
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contact dermatitis, lymphomatoid see
lymphomatoid contact dermatitis

corticosteroids see steroids, intralesional;
steroids, systemic; steroids, topical

Crosti’s lymphoma 92, 92, 93, 93, 101
see also follicle centre cell lymphoma

cryotherapy 164, 168, 171
crystalloid intracytoplasmic inclusions 109
cutaneous follicular lymphoid hyperplasia

with monotypic plasma cells 100
see also marginal zone lymphoma

cutaneous lymphoma see lymphoma,
cutaneous

cutaneous lymphomas in HIV infected
individuals 152–3 

cutaneous lymphoplasia see lymphocytoma
cutis

cutaneous plasmacytosis 173
cutaneous post-transplant

lymphoproliferative disorders see
post-transplant lymphoproliferative
disorders, cutaneous

cutaneous γ/δ T-cell lymphoma 7, 69–73
angiocentricity/angiodestruction 71, 72
differential diagnosis

epidermotropic CD8+ cutaneous T-cell
lymphoma 68

mycosis fungoides 69, 71
subcutaneous T-cell lymphoma 63, 69,

69, 71, 72
epidermotropism 71, 71, 72
Epstein–Barr virus (EBV) infection 72
haemophagocytic syndrome 70
interface dermatitis 68
subcutaneous involvement 59, 60, 62, 69,

69, 71, 71, 72
cyclin D1 4, 119, 126, 126
cyclophosphamide 82
cyclosporine 159
cytomegalovirus (CMV) infection

in mycosis fungoides 9
in post-transplant lymphoproliferative

disorders 151
cytophagic panniculitis 59
cytotoxic lymphomas 7, 9, 59, 66–79, 171

see also cutaneous γ/δ T-cell lymphoma;
epidermotropic CD8+ cutaneous T-
cell lymphoma; pleomorphic large T-
cell lymphoma, CD30–, subcutaneous
T-cell lymphoma

cytotoxic proteins 4, 66
see also granzyme B, perforin, T-cell

intracellular antigen (TIA)

Darier’s nests
mycosis fungoides 14, 15, 15, 16, 17, 18
Sézary syndrome 40

DC 2 133
denileukin diftitox 32, 63
dendritic cell leukaemia/lymphoma see blastic

NK-cell lymphoma
dendritic cells type 2 133
dermatosis

clonal 157
digitate 10, 11, 22, 22,165

diffuse large B-cell lymphoma see large B-cell
lymphoma, diffuse

digitate dermatosis see dermatosis, digitate
doxorubicin, pegylated liposomal 32
drug reactions

CD30+ T-cell pseudolymphoma 163, 165
lymphocytoma cutis type 165, 166, 166
lymphomatoid 157, 158, 165, 166

Dutcher bodies see intranuclear inclusions

early plasmacytoid dendritic cell leukaemia
lymphoma see blastic NK-cell
lymphoma

early summer meningoencephalitis 170
earring pseudolymphoma 166
EBV see Epstein–Barr virus (EBV) infection
elastophagocytosis 29
EORTC classification 1, 2, 7, 89

see also specific entities
epidermotropic CD8+ cutaneous T-cell

lymphoma 7, 66–9
classification 66
clinical features 66–7, 67
differential diagnosis

γ/δ cutaneous T-cell lymphoma 68
mycosis fungoides 66

histopathology 67–8, 67, 68
immunophenotype 68, 68
molecular genetics 68–9
prognosis 69
treatment 69

epidermotropism
anaplastic large T-cell lymphoma 53
CD30– pleomorphic large T-cell lymphoma

77
cutaneous γ/δ T-cell lymphoma 69, 71, 71
Darier’s nests

mycosis fungoides 14, 15, 15, 16, 17, 18
Sézary syndrome 40

‘disproportionate’ 15, 15, 16
epidermotropic CD8+ cutaneous T-cell

lymphoma 67, 67, 68
extranodal NK/T-cell lymphoma, nasal

type 74, 75
‘haloed’ lymphocytes 15, 16
large B-cell lymphoma, leg type 113, 114
lymphomatoid papulosis 48, 48–50
mycosis fungoides 15–16

interstitial 17–18, 18

patch stage 15, 16, 17, 21
pleomorphic lymphocytes 14, 20, 28, 29,

30
Pautrier’s microabscesses see Darier’s nests
Sézary syndrome 40
small/medium pleomorphic T-cell

lymphoma 80
T-prolymphocytic leukaemia 84, 85

Epstein–Barr virus (EBV) infection
angioimmunoblastic T-cell lymphoma 87
blastic NK-cell lymphoma 133, 135
cutaneous γ/δ T-cell lymphoma 72
extranodal NK/T-cell lymphoma, nasal

type 75, 75
HIV-associated cutaneous lymphoma 152,

153
Hodgkin lymphoma 141
inflammatory pseudotumour 172
intravascular large T-cell lymphoma 84
lymphomatoid granulomatosis 127
methotrexate-associated lymphomas 151
plasma cell granuloma 172
post-transplant lymphoproliferative

disorders 151
Sézary syndrome 42
small–medium pleomorphic T-cell

lymphoma 80
subcutaneous T-cell lymphoma 59, 62, 63

eruption of lymphocyte recovery 173
eruptive infundibular cysts and comedones

22, 24, 24
erythroderma 39

actinic reticuloid 158
adult T-cell lymphoma-leukaemia 83
atopic dermatitis 39
drug reactions 39, 165
lymphomatoid contact dermatitis 159
mycosis fungoides 22, 25–6, 27
non-neoplastic 39, 41
psoriasis 39
T-cell prolymphocytic leukaemia 84, 85
see also melanoerythroderma; Sézary

syndrome
erythrodermie pityriasique en plaques

disseminées 22
European Organization for Research and

Treatment of Cancer (EORTC)
Cutaneous Lymphoma Study Group
see EORTC classification

extramedullary plasmacytoma see
plasmacytoma

extranodal NK/T-cell lymphoma, nasal type
3, 7, 73–6

angiocentricity/angiodestruction 74
clinical features 73–4, 73, 74
differential diagnosis with mycosis

fungoides 74
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Epstein–Barr virus (EBV) infection 75, 75
Fas gene mutations 76
haemophagocytic syndrome 73
histopathology 74–5, 74, 75
immunophenotype 75, 75
molecular genetics 76
prognosis 76–7
treatment 76

FAB classification of myelogenous leukaemia
147

facies leonina
B-cell chronic lymphocytic leukaemia 120,

121
actinic reticuloid 158

Fas gene mutations 76
fat cells rimming see adipocytes, rimming
fludarabine 32
fluorescent in situ hybridization (FISH) 4
follicle centre cell lymphoma 2, 91–9, 158

Bcl-2 expression 91, 96, 96
Borrelia burgdorferi infection 94
clinical features 91–4, 91–3
differential diagnosis with large B-cell

lymphoma, leg type 112
diffuse type 91, 94, 94, 95, 112, 113
follicular type 91, 94, 94, 95, 96
hepatitis C virus infection 94
histopathology 94–5, 93–5
human herpes virus 8 (HHV-8) infection

94
immunophenotype 95–6, 95–6
large cell lymphocytoma 95
mixed follicular and diffuse type 91, 94–5,

95, 96
molecular genetics 96–7
neoplastic follicles 94, 95
polycomb-group genes expression 97
prognosis 97
spindle cell variant 95, 95
t(14;18) 91, 97
treatment 97

follicular lymphoid hyperplasia with
monotypic plasma cells, cutaneous
100

follicular mucinosis
alopecia mucinosa 23, 23
mycosis fungoides 2, 22, 22–4, 23, 31, 141
Hodgkin lymphoma 141
idiopathic generalized 24
lymphomatoid papulosis 49
Sézary syndrome 40

folliculitis, pseudolymphomatous 80
folliculotropism see pilotropism
French–American–British (FAB) classification

of myelogenous leukaemia 147
see also myelogenous leukaemia, cutaneous

Gardner syndrome 125
gemcitabine 32
glucocorticoids see steroids, intralesional;

steroids, systemical; steroids, topical
granulocytic sarcoma see myeloid sarcoma
granuloma gangrenescens 73, 74, 74
granulomatous infiltrates

blastic NK-cell lymphoma 133
mycosis fungoides 22, 28, 29, 29
lymphomatoid granulomatosis 127
marginal zone lymphoma 102
Sézary syndrome 40
small-medium pleomorphic T-cell

lymphoma 80
granulomatous slack skin 2, 22, 29, 29, 30, 141
granzyme B 4, 19, 62, 66

haemophagocytic syndrome
cutaneous γ/δ T-cell lymphoma 70
extranodal NK/T-cell lymphoma, nasal

type 73
subcutaneous T-cell lymphoma 60, 63

haemophagocytosis 71, 72
‘haloed’ lymphocytes 15, 16

see also epidermotropism
Helicobacter pylori infection 89, 100
hepatitis C infection 94, 100
herpes simplex infection

B-cell chronic lymphocytic leukaemia 120
CD30+ T-cell pseudolymphomas 163

herpes virus 8 infection see human herpes
virus 8 (HHV-8) infection

herpes zoster infection
B-cell chronic lymphocytic leukaemia 120,

121
B-cell pseudolymphoma 173
CD30+ T-cell pseudolymphomas 163

HHV-7 100
HHV-8 see human herpes virus 8 (HHV-8)

infection
hidradenitis with pseudolymphoma 163
Hirudo therapy-associated pseudolymphoma

166
histiocytic cytophagic panniculitis 59

see also cutaneous γ/δ T-cell lymphoma;
extranodal NK/T-cell lymphoma,
nasal type; subcutaneous T-cell
lymphoma

histiocytosis
regressing atypical 45
see also malignant histiocytosis

histologic stainings in cutaneous lymphoid
infiltrates 2

HIV infection 152–3
anaplastic large T-cell lymphoma 52, 54,

152
CD8+ cutaneous infiltrates 153, 163

HLA-DR 4, 134
Hodgkin cells 141, 142, 142, 145
Hodgkin lymphoma, cutaneous 141–3

association with
anaplastic large cell lymphoma 141
lymphomatoid papulosis 45, 141
marginal zone lymphoma 100
mycosis fungoides 9, 14, 141
T-cell-rich B-cell lymphoma 125

HTLV-I see human T-cell lymphotrophic
virus I (HTLV-I) infection

HTLV-II 153
human herpes virus 7 (HHV-7) infection 100
human herpes virus 8 (HHV-8) infection

anaplastic large T-cell lymphoma 52
follicle centre cell lymphoma 94
HIV-associated cutaneous lymphoma 152,

153
large B-cell lymphoma, leg type 112
marginal zone lymphoma 100
plasma cell granuloma 172

human T-cell lymphotrophic virus I 
(HTLV-I) infection

in adult T-cell lymphoma/leukaemia 83
in intravascular large T-cell lymphoma 84
in mycosis fungoides 9, 83
in Sézary syndrome 83

human T-cell lymphotrophic virus II 
(HTLV-II) infection 153

hydroa vacciniformis-like lesions
in epidermotropic CD8+ cutaneous T-cell

lymphoma 67
in lymphomatoid papulosis 48

hypereosinophilic syndrome 48

idiopathic generalized follicular mucinosis
see follicular mucinosis

idiopathic pseudo-T-cell lymphoma 80
IFN-α see interferon-a (IFN-α)
IFN-γ 51, 60
IL-2 41
IL-10 73
IL-12 32 
imiquimod 32
immune response modifiers 32
immunocytoma 2, 3, 100, 104–8

acrodermatitis chronica atrophicans and
100, 104

anetoderma 105, 105
Borrelia burgdorferi infection 100, 104, 

107
clinical features 105, 105
histopathology 105–6, 106
immunophenotype 106
molecular genetics 106
prognosis 107
treatment 107
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immunodeficiency
anaplastic large T-cell lymphoma 52
common variable 163
see also HIV infection; post-transplant

lymphoproliferative disorders
immunoglobulin heavy-chain (JH) genes 2–3
immunohistology of cutaneous lymphoid

infiltrates 2, 4
immunosuppression and cutaneous

lymphomas 3, 151–3
inflammatory myofibroblastic tumour 172
inflammatory pseudotumour, cutaneous 172
interchromosomal translocation see under

specific translocations
interface dermatitis

cutaneous γ/δ T-cell lymphoma 71–2
lupus panniculitis 165
mycosis fungoides 16, 17, 26

interferon α (IFN-α)
actinic reticuloid 159
angioimmunoblastic T-cell lymphoma 87
bullous lesions in mycosis fungoides and

28
follicle centre cell lymphoma 97
large B-cell lymphoma, leg type 115
lymphocytoma cutis 168
lymphomatoid granulomatosis 127
lymphomatoid papulosis 51
marginal zone lymphoma 104
mycosis fungoides 31
pegylated 31
post-transplant lymphoproliferative

disorders 152
Sézary syndrome 41
small–medium pleomorphic T-cell

lymphoma 82
subcutaneous T-cell lymphoma 63

interferon γ (IFN-γ) 51, 60
interleukin 2 (IL-2) 41
interleukin 10 (IL-10) 73
inteleukin 12 (IL-12) 32
intranuclear inclusions

cutaneous immunocytoma 100, 106, 106
plasmacytoma 109

intravascular angioendotheliomatosis see
angioendotheliomatosis, reactive

intravascular histiocytosis see
angioendotheliomatosis, reactive

intravascular large B-cell lymphoma 2, 3, 114,
123–5, 158

association with haemangiomas 124, 124
intravascular large T-cell lymphoma 84, 84

JH gene rearrangement 2–3
pseudomonoclonal 3

Jessner–Kanof syndrome 158, 173

Kaposi’s sarcoma 112
see also human herpes virus 8 (HHV-8)

infection
Ketron-Goodman syndrome see pagetoid

reticulosis, generalized
Ki-67 see MIB-1

large B-cell lymphoma, diffuse 3, 112, 152,
158

HIV infection 152, 153
differential diagnosis with lymphocytoma

cutis 167
microarray studies 4
see also large B-cell lymphoma, leg type

large B-cell lymphoma, intravascular see
intravascular large B-cell lymphoma

large B-cell lymphoma, leg type 2, 112–16
association with Kaposi sarcoma 112
Bcl-2 expression and prognosis 115
Borrelia burgdorferi infection 112
Burkitt lymphoma-like 114, 114
CD30 expression 114
clinical features 112–13, 112, 113
epidermotropism 113, 114
histopathology 113–14, 113, 114
human herpes virus 8 (HHV-8) infection

112
immunophenotype 114–15, 114
molecular genetics 115
polycomb-group genes expression 97, 115
prognosis 115
sentinel lymph node biopsy 115
treatment 115

large cell lymphocytoma 95
see also follicle centre cell lymphoma

large-plaque parapsoriasis 22, 22
large T-cell lymphoma, intravascular 84, 84
laser vaporisation

acral pseudolymphomatous angiokeratoma
171

B-cell chronic lymphocytic leukaemia 122
mycosis fungoides 31
tattoos 170

laser-based microdissection 5, 96–7
leech therapy and pseudolymphoma 166
‘leonine’ face see facies leonina
lethal midline granuloma 73, 74, 74
leukaemia cutis, aleukaemic 133, 148, 149
leukaemia lymphatica mamillae 120, 121
lichen aureus 27, 158, 162, 162

mycosis fungoides association with
lichenoid pigmented purpuric
dermatitis 27, 162

see also lichenoid pigmented purpuric
dermatitis; mycosis fungoides,
pigmented purpura-like

lichen planus 173
lichen sclerosus 158, 162–3, 163
lichen simplex chronicus-like mycosis

fungoides 16, 17
lichenoid (lymphomatoid) keratosis 158,

161–2, 161, 162
lichenoid pigmented purpuric dermatitis

158, 162
association with mycosis fungoides 27, 

162
see also lichen aureus; mycosis fungoides,

pigmented purpura-like
localized scleroderma see scleroderma,

localized
lupus erythematosus

chronic discoid 173
panniculitis see lupus panniculitis
tumidus 173
panniculitis 59, 158, 164–5, 164, 165

differential diagnosis with subcutaneous
T-cell lymphoma 164

lupus panniculitis 59, 164–5
lymphadenosis benigna cutis see

lymphocytoma cutis
lymphocytic infiltration of skin 158, 173
lymphocytoma cutis 157, 158, 166–8

arthoropod bite reactions 166, 169–70
Borrelia burgdorferi infection 166–7, 167
drug reactions 165, 166

lymphoid hyperplasia, cutaneous see
pseudolymphomas

lymphoma, cutaneous
biopsy techniques 1–2
classification 1, 2, 3
cutaneous B-cell lymphomas 89
cutaneous T-cell lymphomas 7
definition of primary cutaneous 1
examination of patients 1
fluorescence in-situ hybridization (FISH)

technique 4
histopathology 2
immunophenotype 2, 4
laser-based microdissection 6
microarray studies 4, 6
molecular genetics 3–4
staging investigations 1
therapy see under specific entities, 

treatment
see also under specific treatment options

lymphomatoid contact dermatitis 158,
159–60, 160

lymphomatoid drug reactions see drug
reactions

lymphomatoid granulomatosis 3, 127–8
lymphomatoid keratosis see lichenoid

(lymphomatoid) keratosis
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lymphomatoid papulosis 2, 3, 45–51, 74, 
158

ALK expression 50
association with

anaplastic large T-cell lymphoma 45, 52,
74

Hodgkin lymphoma 45, 141, 142
hypereosinophilic syndrome 48
keratoacanthoma 49, 50
mycosis fungoides 9, 14, 45
pregnancy 48

anaplastic large T-cell lymphoma-like
48–9, 49

angiocentricity/angiodestruction 49
borderline 45, 48–9
bullous 49
CD30 expression 49–50, 50
CD56 expression 50, 51
classification 45
clinical features 46–8, 46, 47
cytotoxic markers 50
differential diagnosis 51

pityriasis lichenoides et varioliformis
acuta (PLEVA) 51, 173

eccrinotropic 49
follicular 49, 49
follicular mucinosis 49
histiocytic type 48, 48
histopathology 48–9, 48–50
hydroa vacciniformis-like 48
immunophenotype 49–50, 50
lethal midline granuloma 74
malignancy risk 46, 51
molecular genetics 50
mycosis fungoides-like 48, 48, 49
myxoid 49
neurotropic 49
prognosis 51, 52
pustular 48
regional 47–8, 47
syringotropic 49, 50
treatment 51
type A 48, 48
type B 48, 48, 49
type C 48–9, 49

lymphoplasia, cutaneous see
pseudolymphomas

lymphoplasmacytic lymphoma, nodal 100
see also immunocytoma

lymphoproliferative disorders, post-
transplant 3, 151–2

lysozyme 148

malignancy risk see second malignancy risk
malignant angioendotheliomatosis see

angioendotheliomatosis, malignant

malignant histiocytosis 7, 59, 69
see also cutaneous γ/δ T-cell lymphoma;

extranodal NK/T-cell lymphoma,
nasal type; subcutaneous T-cell
lymphoma

malignant melanoma 14
mantle cell lymphoma 3, 126–7

differential diagnosis
B lymphoblastic lymphoma 119
B-cell chronic lymphocytic leukaemia

126
marginal zone lymphoma 2, 3, 100–4, 158

association with Hodgkin lymphoma 100
anetoderma 101
Bcl-10 expression 103, 104
blastic cells predominance 102, 103, 104
Borrelia burgdorferi infection 100, 104
clinical features 101, 101
Helicobater pylori infection 100
hepatitis C infection 100
histopathology 101–2, 102, 103
human herpes virus 7 (HHV-7) infection

100
human herpes virus 8 (HHV-8) infection

100
immunophenotype 103, 103
marginal zone cells predominance, 102,

102, 104
microarray studies 103
molecular genetics 103
plasma cell predominance 102, 102, 104
prognosis 104
t(1;14) 103
t(11;18) 103
t(14;18) 103
treatment 104

medium-large pleomorphic T-cell lymphoma
see pleomorphic large T-cell
lymphoma

melanocytic naevi 14, 14
melanoerythroderma 27, 27, 40, 40

see also erythroderma; Sézary syndrome
melanoma 14
melphalan 110
meningoencephalitis, early summer 170
methotrexate

lymphomas associated with the use of 151
in lymphomatoid papulosis 51
in subcutaneous T-cell lymphoma 63

MIB-1 4, 103
follicular lymphoma differential diagnostic

value 96, 96, 168, 168
subcutaneous T-cell lymphoma differential

diagnostic value 62, 62, 103, 164
microarrays 4, 6
microdissection, laser-based 5

midline granuloma 73, 74, 74
milker’s nodule 158, 163, 163, 164
milia en plaques 24
molluscum contagiosum 158, 163
monoclonal antibodies see under specific

antibodies
monoclonal atypical T-cell hyperplasia 80
monomorphic post-transplant

lymphoproliferative disorders see
post-transplant lymphoproliferative
disorders, cutaneous

morphoea, localized 158, 171
Mucha-Habermann disease see pityriasis

lichenoides et varioliformis acuta
(PLEVA)

mucinosis, follicular see alopecia mucinosa;
follicular mucinosis

multiple myeloma 3, 109, 152
see also plasmacytoma

mycobacteria 172
mycosis fungoides 2, 3, 9–38, 158

acanthosis nigricans-like 22
Alibert-Bazin type 9
angiocentricity/angiodestruction 18, 22
association with

anaplastic large T-cell lymphoma 14, 
52

B-cell chronic lymphocytic leukaemia
120

cytomegalovirus (CMV) infection 9
with eruptive infundibular cysts 22, 24,

24
HIV infection 152, 153
Hodgkin lymphoma 9, 14, 141
human T-lymphotropic virus I 

(HTLV-I) infection 9, 83
lichenoid pigmented purpuric dermatitis

27, 162
lymphomatoid papulosis 9, 14, 45
malignant melanoma 14
melanocytic naevi 14, 14
pityriasis lichenoides et varioliformis

acuta (PLEVA) 173
seborrheic keratosis 14
Sézary syndrome 25–6, 39

bullous 22, 27–9, 28
CD8+ phenotype 19, 21, 27, 31
CD30 expression 19, 45–6
CD56 expression 19, 21
children 31, 31
clinical features 10–11, 11–13, 13, 23–31
clinical variants 22–31, 22
cytotoxic markers expression 19, 21, 69
diagnosis, histopathologic criteria 15
differential diagnosis 21

actinic reticuloid 159 
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mycosis fungoides (cont.)
epidermotropic CD8+ T-cell lymphoma

66
extranodal NK/T-cell lymphoma, nasal

type 74
γ/δ T-cell lymphoma 69, 71
pleomorphic large T-cell lymphoma,

CD30− 76
small–medium pleomorphic T-cell

lymphoma 80
subcutaneous T-cell lymphoma 62–3

‘digitate’ pattern 10, 11, 22
dyshidrotic 22, 27–9, 28
erythrodermic 22, 25–6, 27
extracutaneous involvement 13–14, 32
flow cytometry analysis 10
follicular mucinosis 2, 22, 22–4, 23, 31, 

141
granulomatous 22, 28, 29, 29
histopathological variants 22–31, 22
histopathology 14–19, 14–20, 23–25,

28–30
historical terms 22, 22
hyperkeratotic 22
hyperpigmented 22, 27, 27
hypopigmented 22, 26–7, 26, 27, 31
ichtyosis-like 22
immunophenotype 18, 19, 20, 21
interface dermatitis 16, 17, 26
interstitial 17–18, 18, 22
invisible 22, 30–1
JUNB amplification and overexpression 19
large cell transformation 19, 20, 22, 45–6,

52
lichen simplex chronicus-like 16, 17
lichenoid type 26
lymph node involvement 13–14
microarray studies 19
molecular genetics 19–20
mortality 32
mucinous 22
mucosal involvement 11, 13, 13, 162–3
palmaris et plantaris 22
papular 22, 29–30, 30
patch stage 10, 11, 15–17, 15, 16, 17, 20, 21
perioral dermatitis-like 22
pigmented purpura-like 17, 22, 27, 27, 162
pilotropic 22, 22–3, 24
placebo effect 31, 32
plaque stage 10–11, 12, 17–18, 18
pityriasis lichenoides et varioliformis acuta

(PLEVA)-like in children 31
poikilodermatous 17, 17, 22, 26
prognosis 19, 24, 25, 29, 32
purpuric see mycosis fungoides, pigmented

purpura-like
pustular 22

second malignancy risk 9
solitary 22, 24–5, 26, 80, 161
staging 1, 9, 10, 10
subcutaneous involvement 59
synonyms 22
syringometaplasia 19, 19
syringotropic 19, 19, 22
treatment 31–2
‘tumeur d’emblee’ 7, 9, 66, 69, 76, 80
tumour stage 11, 13, 13, 18, 18, 19, 19
unilesional see mycosis fungoides, solitary
verrucous 22
zosteriform 22
see also epidermotropism, mycosis

fungoides; pagetoid reticulosis;
parapsoriasis

mycotic infections, pseudolymphoma 173
myelodysplastic syndrome see myelogenous

leukaemia, cutaneous
myelogenous leukaemia, cutaneous 134,

147–50
association with

basal cell carcinoma 147
blastic NK-cell lymphoma 133, 147
psoriasis 147
Sweet syndrome 147

clinical features 147–8, 147
differential diagnosis with B lymphoblastic

lymphoma 119
French–American–British (FAB)

classification 147
histopathology 148, 148
immunophenotype 148–9, 149
prognosis 149
treatment 149

myeloid leukaemia 133
see also myelogenous leukaemia, cutaneous

myeloid sarcoma 134, 147, 148
see also myelogenous leukaemia, cutaneous

myeloma, multiple see multiple myeloma
myelomonocytic leukaemia 119

see also myelogenous leukaemia, 
cutaneous

myeloperoxidase 4, 119, 148, 149
myofibroblastic tumour, inflammatory 172

naevi, melanocytic 14, 14
nasal lymphoma see extranodal NK/T-cell

lymphoma, nasal type
NK-cell lymphoma see blastic NK-cell

lymphoma; extranodal NK/T-cell
lymphoma, nasal type

NK/T-cell lymphoma, nasal type see
extranodal NK/T-cell lymphoma,
nasal type

nodular persistent arthropod bite reactions
see arthropod bite reactions; scabies

Ofuji, papuloerythroderma 22, 22
ontak® 32, 63
orf 163
organ transplantation, lymphoproliferative

disorders 3, 151–2
p15 103, 115
p16 19, 54, 103, 115
p53 19, 39
pagetoid reticulosis

generalized (Ketron–Goodman type) 7, 25,
66, 67, 67, 69, 70

localized (Woringer–Kolopp type) 2, 22,
24–5, 25, 31

see also mycosis fungoides, solitary
panniculitis 

in lupus erythematosus 59, 164–5
histiocytic cytophagic 59
Weber-Christian 59

panniculitis-like T-cell lymphoma see
subcutaneous T-cell lymphoma

papuloerythroderma Ofuji 22, 22
parakeratosis variegata 22
parapsoriasis 22, 22

small plaques 7, 11, 12, 22, 22
see also dermatosis, digitate

Pautrier’s microabscesses see Darier’s nests
pentostatin 32, 41
perforin 4, 62, 66
peripheral T-cell lymphoma, not otherwise

specified 3, 66, 69, 76, 80, 152
persistent reactions to arthropod bites see

arthropod bite reactions; scabies
PET 1
photochemotherapy, extracorporeal 41
photodynamic therapy 31
photophoresis, extracorporeal 41
pilotropism

in lymphomatoid papulosis 49, 49
in mycosis fungoides 22, 23, 24
see also follicular mucinosis

pityriasis lichenoides et varioliformis acuta
(PLEVA) 173

evolution into mycosis fungoides 173
PLEVA-like mycosis fungoides 31
relationship to 

cutaneous cytotoxic lymphomas 173
lymphomatoid papulosis 51

placebo treatment 31, 32
plasma cell granuloma 172
plasma cell myeloma see multiple myeloma
plasmablastic differentiation 152, 153, 153
plasmablastic lymphoma 152–3, 153
plasmacytic hyperplasia 152

reactive 3, 151–2
plasmacytoid dendritic cell leukaemia/

lymphoma see blastic NK-cell
lymphoma
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plasmacytoid monocytes 132
plasmacytoma 2, 3, 109–11, 158

association with B-cell chronic lymphocytic
leukaemia 109

extramedullary 109, 152
histopathology 109, 109, 110
immunophenotype 110
marginal zone lymphoma overlap 109, 

110
plasmacytosis, cutaneous 173
pleomorphic large T-cell lymphoma, CD30−

2, 76–8
pleomorphic small/medium T-cell lymphoma

see small-medium pleomorphic T-cell
lymphoma

PLEVA see pityriasis lichenoides et
varioliformis acuta (PLEVA)

poikiloderma vasculare atrophicans 17, 17,
22, 26

polycomb-group genes 97, 115
polymorphic post-transplant

lymphoproliferative disorders 3,
151–2

positron emission tomography (PET) 1
post-transplant lymphoproliferative

disorders, cutaneous 3, 151–2
precursor B-lymphoblastic leukaemia-

lymphoblastic lymphoma see B
lymphoblastic lymphoma

precursor T-lymphoblastic
leukaemia–lymphoblastic lymphoma
see T lymphoblastic lymphoma

pregnancy, lymphomatoid papulosis
association 48

premycotic erythema 22
prereticulotic poikiloderma 22
primary cutaneous lymphomas see

lymphoma, cutaneous; specific entities
proliferation centres 120
pseudo-Hodgkin lymphoma 45
pseudolymphomas 157–75

classification 157, 158
therapy/treatment see specific entities

pseudo-T-cell lymphoma, idiopathic 80
pseudolymphomatous folliculitis 80
psoralen with UVA irradiation see PUVA

(psoralen with UVA irradiation)
psoriasis, association with myelogenous

leukaemia 147
purpura, atypical pigmented/lichenoid 

mycosis fungoides association with
lichenoid pigmented purpuric
dermatitis 27, 162

see also lichen aureus; lichenoid
pigmented purpuric dermatitis;
mycosis fungoides, pigmented
purpura-like

PUVA (psoralen with UVA irradiation)
actinic reticuloid 159
adult T-cell leukaemia/lymphoma (ATLL)

84
CD8+ cutaneous infiltrates in HIV infection

163
lichen aureus 162
lymphomatoid papulosis 51
mycosis fungoides 31
Sézary syndrome 41

radiotherapy
anaplastic large T-cell lymphoma 54
B-cell chronic lymphocytic leukaemia

122
blastic NK-cell lymphoma 136
follicle centre cell lymphoma 93, 97
HIV-associated lymphomas 153
immunocytoma 107
large B-cell lymphoma, leg type 115
lymphocytoma cutis 168
mycosis fungoides 31, 32
plasmacytoma 110
post-transplant lymphoproliferative

disorders 152
small–medium pleomorphic T-cell

lymphoma 82
subcutaneous T-cell lymphoma 63
T-cell-rich B-cell lymphoma 126

reactions to arthropod bites see arthropod bite
reactions; scabies

reactive angioendotheliomatosis see
angioendotheliomatosis, reactive

reactive plasmacytic hyperplasia 3, 151–2
Red Sea coral injury with pseudolymphoma

163
Reed–Sternberg cells 141, 142, 142
Reed–Sternberg-like cells 53, 53, 142
regressing atypical histiocytosis 45

see also CD30, CD30+ cutaneous
lymphoproliferative disorders

reticulohistiocytoma of the back/dorsum see
Crosti’s lymphoma

retinoids
lymphomatoid papulosis 51
mycosis fungoides 31–2
Sézary syndrome 41
subcutaneous T-cell lymphoma 63

rhynophyma with pseudolymphoma 163
rhythmic paradoxical eruption 45

see also lymphomatoid papulosis
Richter syndrome 121

see also B-cell chronic lymphocytic
leukaemia

rimming see adipocytes, rimming
rituximab 32, 84
Russell bodies in plasmacytoma 109

scabies
CD30+ T-cell pseudolymphoma 163, 170
nodular 158, 169–70, 169

scleroderma, localized 158, 171
seborrheic keratoses 14
second malignancy risk

lymphomatoid papulosis 46, 51
mycosis fungoides 9
Sézary syndrome 39

secondary syphilis see syphilis, secondary
sentinel lymph node biopsy 52, 115
Sézary cells 39

actinic reticuloid 159
diagnostic value in Sézary syndrome 39
mycosis fungoides 25
prognostic value in Sézary syndrome 42

Sézary syndrome 2, 3, 39–44, 158
aetiology 39
clinical features 39–40, 39
diagnostic criteria 39
differential diagnosis

actinic reticuloid 159
small–medium pleomorphic T-cell

lymphoma 80
T-cell prolymphocytic leukaemia 84

Epstein-Barr virus (EBV) infection 42
follicular mucinosis 40
histopathological variants 41
histopathology 40–1, 40
immunophenotype 41
JUNB amplification and overexpression

40
large cell transformation 40
malignancy risk 39
melanoerythroderma 40, 40
microarray studies 40, 42
molecular genetics 41
mycosis fungoides relationship 25–6, 39
prognosis 41–2
staging classification 10, 39
treatment 41
vesiculobullous 40

skin-associated lymphoid tissue (SALT)-type
B-cell lymphomas 89, 100

skin tumours, mycosis fungoides infiltrates
14

slack skin, granulomatous see granulomatous
slack skin

small–medium pleomorphic T-cell
lymphoma 2, 7, 80–2

Epstein–Barr virus (EBV) infection 80
small-plaque parapsoriasis see parapsoriasis,

small plaques
small papular pseudolymphoma 158, 171,

171
solitary T-cell pseudolymphoma 158, 160–1,

161, 162
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Spiegler-Fend, pseudolymphoma see
lymphocytoma cutis

spindle cell B-cell lymphoma 95, 95
see also follicle centre cell lymphoma

stem cell transplantation
allogeneic

blastic NK-cell lymphoma 136
mycosis fungoides 32

autologous, intravascular large B-cell
lymphoma 124

see also bone marrow transplantation
steroids, intralesional 168, 170
steroids, systemic

angioimmunoblastic T-cell lymphoma
87

lupus panniculitis 165
lymphomatoid papulosis 51
marginal zone lymphoma 104
subcutaneous T-cell lymphoma 63

steroids, topical 87
CD8+ cutaneous infiltrates in HIV-infected

patients 163
lichen aureus 162
mycosis fungoides 31

subcutaneous T-cell lymphoma 2, 3, 59–65,
158

classification 59
clinical features 60, 60
differential diagnosis 62–3

cutaneous γ/δ T-cell lymphoma 63, 69,
69, 71, 72

lupus panniculitis 164
mycosis fungoides with subcutaneous

involvement 59
Epstein–Barr virus (EBV) infection 59, 62,

63
haemophagocytic syndrome 60, 63
histopathology 60–1, 61, 62
immunophenotype 61–2, 62
molecular genetics 62
prognosis 63
rimming of adipocytes 61, 61, 62, 164
transmission by allogeneic bone marrow

transplantation 60
treatment 63

surgical techniques 1–2

surgical treatment
acral pseudolymphomatous angiokeratoma

171
anaplastic large T-cell lymphoma 54
CD30+ T-cell pseudolymphomas 164
follicle center cell lymphoma 97
immunocytoma 107
inflammatory pseudotumour 172
large B-cell lymphoma, leg type 115
lymphocytoma cutis 168
marginal zone lymphoma 104
scabies, nodular 170
small-medium pleomorphic T-cell

lymphoma 82
solitary T-cell pseudolymphoma 161
tattoo pseudolymphomas 170
T-cell-rich B-cell lymphoma 126

Sweet syndrome 147
syphilis, secondary 158, 171–2, 171, 172

t(1;14) 100
t(2;5) 45, 52, 54
t(11;14) 126
t(11;18) 103
t(14;18) 91, 97, 103, 115
T-cell intracellular antigen (TIA) 4

blastic NK-cell lymphoma 134, 135
cutaneous cytotoxic lymphomas 66
cutaneous γ/δ T-cell lymphoma 72
epidermotropic CD8+ cutaneous T-cell

lymphoma 68
mycosis fungoides 19
NK/T-cell lymphoma 75, 75

subcutaneous T-cell lymphoma 62
T-cell prolymphocytic leukaemia 3, 84, 85
T-cell receptor (TCR) analysis 2–3
T-cell-rich B-cell lymphoma 124–6
T lymphoblastic lymphoma 3, 84–6, 117
tacrolimus ointment 159
Targretin® 32
tattoos, pseudolymphomas in 158, 170, 170,

171
lymphocytoma cutis 166
malignant lymphoma development 170

tazarotene 32
TCL1 lymphoid proto-oncogene 135

TCR gene rearrangement 2–3
TdT see terminal deoxynucleotydil tranferase

(TdT)
temozolomide 32
terminal deoxynucleotydil tranferase (TdT) 4

B-lymphoblastic lymphoma 117, 118, 119
blastic NK-cell lymphoma 134, 135, 135
cutaneous T-lymphoblastic leukaemiaa

lymphoblastic lymphoma 85, 86
therapy and treatment see under specific

entities
TIA see T-cell intracellular antigen
total body irradiation 31
trimetrexate 32
tumour necrosis factor α (TNF-α) 110
tumour vaccines 32

ultrasound 1
ultraviolet light B (UVB) therapy

B-cell chronic lymphocytic leukaemia 122
mycosis fungoides 31
narrow-band 311nm 31
see also PUVA (psoralen with UVA

irradiation)

vaccination site pseudolymphomas 158, 170,
170

lymphocytoma cutis 166
vaccination therapy 32
vaporisation see laser vaporisation
viral infection pseudolymphomas 158, 163,

163, 164
viral wart pseudolymphomas 163
vitiligo 173

Waldenström macroglobulinaemia 100, 104
warts, viral see viral wart pseudolymphomas
‘watchful waiting’ 89, 104, 107
Weber–Christian panniculitis 59
World Health Organization (WHO)

classification 1, 3, 7, 89
Woringer-Kolopp see pagetoid reticulosis,

localized

xanthoerythroderma perstans 10, 11, 22

zosteriform mycosis fungoides 22


